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Preface

This instruction manual describes the use of Binary Process Solutions Lab Wizard software and is written
to cover as many applications as possible. Please do not hesitate to contact Binary Process Solutions or
an authorized representative with questions or concerns.

The information in this instruction manual is subject to change without notice as improvements are made,
and does not represent any commitment whatsoever on the part of Binary Process Solutions.

Contact Information

To contact Binary Process Solutions technical support:
Visit https://lab-wizard.com/contact.html

Email to support@lab-wizard.com



https://lab-wizard.com/contact.html
mailto:support@lab-wizard.com

Binary Process Solutions License and Warranty

The software, which accompanies this license (the “Software”), is the property of Binary Process Solutions or its licensors. While Binary Process Solutions
continues to own the Software, you will have certain rights to use the Software after your acceptance of this license. Except as may be modified by a
license addendum which accompanies this license, your rights and obligations with respect to the use of this Software are as follows:

* You may:
(i) use one copy of the Software on a single computer; (ii) make one copy of the Software for archival purposes, or copy the software onto the
hard disk of your computer and retain the original for archival purposes.

* You may not:
(i) copy the documentation that accompanies the Software; (ii) transfer, sublicense, rent or lease any portion of the Software; (iii)Reverse
engineer, decompile, disassemble, modify, translate, make any attempt to discover the source code of the Software, or create derivative works
from the Software; or (iv) use a previous version or copy of the Software after you have installed an upgraded version as a replacement of the
prior version. Upon upgrading the Software, all copies of the prior version must be destroyed.

* Limited Warranty:

Binary Process Solutions warrants that the media on which the Software is distributed will be free from defects for a period of ninety (90) days from the
date of delivery of the Software to you. Your sole remedy in the event of a breach of this warranty will be that Binary Process Solutions will, at its option,
replace any defective media returned to Binary Process Solutions within the warranty period or refund the money you paid for the Software. Binary Process
Solutions does not warrant that the Software will meet your requirements or that operation of the Software will be uninterrupted or that the Software will be
error-free.

THE ABOVE WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING
THE IMPLIED WARRANTIES OF MERCHANTADILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. THIS
WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHER RIGHTS, WHICH VARY FROM STATE TO STATE.

* Disclaimer of Damages:

REGARDLESS OF WHETHER ANY REMEDY SET FORTH HEREIN FAILS OF ITS ESSENTIAL PURPOSE, IN NO EVENT WILL BINARY
PROCESS SOLUTIONS BE LIABLE TO YOU FOR ANY SPECIAL, CONSEQUENTIAL, INDIRECT OR SIMILAR DAMAGES, INCLUDING ANY
LOST PROFITS OR LOST DATA ARISING OUT OF THE USE OR INABILITY TO USE THE SOFTWARE EVEN IF BINARY PROCESS
SOLUTIONS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

SOME STATES DO NOT ALLOW THE LIMITATION OR EXCLUSION OF LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES
SO THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU. IN NO CASE SHALL BINARY PROCESS SOLUTIONS'
LIABILITY EXCEED THE PURCHASE PRICE FOR THE SOFTWARE. The disclaimers and limitations set forth above will apply regardless of whether
you accept the Software.

« U.S. Government Restricted Rights:

RESTRICTED RIGHTS LEGEND. Use, duplication, or disclosure by the Government is subject to restrictions as set forth in subparagraph (c) (1) (ii:) of
the Rights in Technical Data and Computer Software clause at DFARS 252.227-7013 or subparagraphs (c) (1) and (2) of the Commercial Computer
Software- Restricted Rights clause at 48 CFR 52.227-19, as applicable, Binary Process Solutions, 1250 E Vermont Dr. Gilbert, AZ 85295

* General:

The laws of the State of Arizona will govern this Agreement. This Agreement may only be modified by a license addendum that accompanies this license
or by a written document that has been signed by both you and Binary Process Solutions. Should you have any questions concerning this Agreement, or if
you desire to contact Binary Process Solutions for any reason, please write to:

Binary Process Solutions

1525 South Higley Rd, Suite # 104

Gilbert, AZ 85296
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L.ab Wizard

Introduction

Lab Wizard has been designed to handle all the lab scheduling, information management, and
statistical process control involved in or associated with the wet processing area of a
manufacturing environment including preventive maintenance scheduling of the associated
equipment.

Upon installation and setup of the program, Lab Wizard will alert the lab tech when any process
has a station due for a make-up or analysis. For station make-up, Lab Wizard will print a recipe
for make-up of the station. For analysis, the lab tech enters the analysis value of a component
and Lab Wizard will calculate the concentration and amount of the addition to bring the
component to its target concentration. Lab Wizard will then automatically print an add sheet for
the additions that need to be made. If the analysis is out of spec or out of control, Lab Wizard
will display a control chart for that component, which will require the lab tech to enter an out of
spec cause. If the concentration is beyond the action limits, the appropriate message will be
displayed. With the aid of Lab Wizard’s trending and SPC charts, the lab tech can easily
optimize the interval between analysis by using the dynamic triggers provided for analysis and
new make-up scheduling.

These dynamic triggers are separate triggers for each required action. The trigger’s interval is
maintained based on the three options available. They are time, product, both (triggered by the
first due), and none (no triggering). Individual triggers are available for each station’s new make-
up and for analysis of each component within that station. The station trigger is used for new
station make-up. Station make-up may also be triggered by a limit on component concentration
value or by the accumulation of adds made since the last make-up. Component triggers are used
for analysis. When the triggering is set for time, the time accumulated is the actual time a process
is used. The time is process independent and calculated for each process using the “Weekly
Work Schedule”, accessible through the “Process Update / Work Schedule” menu on the main
screen. This is easily accessed and changed to meet the demands of fluctuating work schedules.
When a trigger is set for product, the number used is the product output of the process. This
number is obtained from the data entered by the operator, by using either the scheduled process
pop-up screen, or the “Process Update / Product Throughput” menu on the main screen.



Three symbols are used to help identify the scheduling of events such as analysis or make-ups.
¥ Pre v Event > Event

These symbols are a diamond, a check mark, or an X and appear in the list boxes on the main
screen. A diamond symbol is used for notification of a pending event. The check mark appears in
place of the diamond when the event is due. The X mark appears when an event is overdue. An
event report is also available for print out. This report will display all events that are overdue,
due and almost due, for a user defined, look ahead period.

Enhanced reporting capabilities include:

1. Pareto analysis of all processes by the month or months.

2. An SPC printout for each component. The SPC printout includes a concentration
trending chart that provides a number for any out of spec data, a list displays the out of
spec causes for each out of spec data point, a concentration control chart with out of
control points numbered, a list of numbered out of control points with the SPC rule
violation and corrective action, a moving range chart and a process capability plot.

3. Cpk Report for any process displayed down to the component level. Fields displayed are
spec limits, control limits, sigma, # of data points, PCI or Cp and Cpk.

4. Preventive Maintenance Report displays all PMs with their current status.

5. Out of Spec Report for any combination of processes. Displays any component analysis
that is out of spec for any time period specified. Options include displaying out of control
data and excluded from SPC data.

Run-Time or product throughput triggers?

The most important feature of the Lab Wizard software is its dynamic triggers used to schedule
analysis and make-ups by time (run-time) and product throughput. This is the reason the
software was created and why it stands alone in the manufacturing community. This is NOT an
SPC program. It is a Lab Scheduling and Information Management software that provides fully
integrated SPC tools to optimize the interval for analysis and station make-up. The goal of
scheduling is to only analyze the components that need analysis and only when necessary while
maintaining a consistent interval between analysis. It will be very evident how to attain this goal
by using the tools provided.

Most labs use an appointment type of scheduling for analysis and station make-up. Some tanks
are analyzed on Monday, Wednesday, and Friday. Some tanks are analyzed on Tuesday and
Thursday. Some tanks are analyzed every day or multiple times a day. Unfortunately, several
inherent problems occur when using this approach. First, the analysis interval is based on twenty-
four hours and has nothing to do with the actual run time of individual processes, unless you run
24 hours seven days a week. Second, the interval between analyses is consistent only when the
analysis is done once a week (or weeks), once a day, or multiple times a day. Most
manufacturing operations run either five or seven days a week. Five and seven are prime



numbers (can only be divided evenly by themselves or one) and therefore the reason an
appointment schedule is limited to only daily (or fractions thereof) and weekly appointments that
can achieve consistent analysis intervals. For a five day work week example, if analyses are done
Mondays, Wednesdays, and Fridays the interval between analyses will be inconsistent because
the run-time interval between Friday and Monday is only one day whereas the other intervals
between the weekdays are two days. If analyses are done on Tuesdays and Thursdays the
intervals between analyses are still inconsistent due to the three day interval between Thursday
and the following Tuesday. Why should you have consistent analysis intervals? Analysis
intervals that are not consistent are producing data that is not representative of how the process is
actually operating. The SPC and process capability of a process with inconsistent analysis
intervals are not a true representation of the process.

Which is better, time (run-time) or product throughput triggers? The clear-cut choice is the
product throughput trigger when dealing with chemical processing. The factor that changes
concentration the most is drag-in and drag-out of chemistry for most baths. This trigger also
accounts for fluctuations of production through a process. The data resulting from analysis
triggered by product throughput gives an accurate picture of how the process is really doing, by
removing the noise caused by varying amounts of product through a process within an analysis
interval. Do you base bath make-ups on time? If you do, start using product throughput as the
basis for new make-ups. Use the manufacturer’s recommended product throughput for new
make-ups and the savings on chemical costs will pay for this software.

The time trigger is used whenever it is not practical to use product throughput for analysis or
new make-ups. The time trigger is designed to be much more accurate than time used in an
appointment type schedule. Time is only accumulated for a process when the process is
scheduled to run. This schedule is setup using the weekly work schedule and can be changed at
any time. The interval between analyses are maintained by resetting the trigger each time an
analysis is done. The data produced will be more representative of true conditions than that of an
appointment schedule. This is due to consistent analysis intervals and the time being the actual
process operating time.

A trigger setting of “both” (time and product throughput) should be considered when an analysis
that is normally triggered by product throughput exhibits a loss of concentration due to internal
chemical reactions. This will trigger an analysis once either setting is reached.



Hardware Requirements

Personal computer using an Intel Core i5 processor 2 GHz or higher.

Operating System: 64-bit Windows 10.

Ram (minimum): 8GB.

Video adapter capable of 1920x1200 resolution.

24” (or larger) monitor with video resolution of 1920x1200.

An active internet connection is recommended in order to receive software updates.

ok W

You can view your computer specifications by clicking the start menu, search for ‘This PC’,
right-click “This PC’ and select ‘properties’. You will see a screen like the following:

View basic information about your computer

Windows edition
Windows 10 Pro
© 2018 Microsoft Corporation, All rights reserved.

Systern

Processor Intel(R) Core(Th) i7-6300U CPU @ 2.50GHz 2.39 GHz
Installed memory (RAM):  8.00 GB
System type: 64-bit Operating System, x64-based processor

Pen and Touch: Mo Pen or Touch Input is available for this Display

NOTE: To keep the process data as accurate as possible, it is strongly recommended that the
computer be dedicated to Lab Wizard and is running whenever any process is running.

To set the video resolution:

1. Right click on the desktop.
2. Select ‘Display Settings’
3. Scroll down to ‘resolution’ and select 1920x1200 from the drop-down menu.



Installation Instructions

If you are upgrading an existing Lab Wizard, you must rename or backup the LabWizard
directory BEFORE installing this version. The new windows installer will delete the
existing version.

1.

If you are upgrading from a previous version please contact the Lab Wizard team to
get a quote for data migration as the new database used is MySQL which is not
compatible with databases used in previous versions.

Ensure the Operating system has all updates installed and the system has been
restarted.

Download the latest version of the Lab Wizard software using the link in your email.

Once the download is complete right-click the LabWizard.zip file and select ‘Extract
All’ then click the ‘Extract’ button.

Close out all active programs and any open windows.
Double-click the setup.exe file and follow the prompts.

Proceed through the installation using all of the default options, once the entire
installation is complete you will be prompted to restart, DO NOT exit before this.

You must have administrator privileges in order to install the software, when you are
prompted enter the administrative credentials.

This software requires a license file, which is generated by the Lab-Wizard team. If
you are having trouble starting the software due to a missing LW.ini file please
contact support for assistance.

After completing the above steps, start the program. Click on the current user to log in. The
default admin password is admin.

Updating Lab Wizard

Any time Lab Wizard is launched a small window will appear

asking to check for updates. Selecting ‘No’ will simply launch Check for updates?
Lab Wizard. Selecting “Yes’ will check for any updates, if an v No
update is found then it will be automatically downloaded and

installed before launching Lab Wizard.

To check the current version of Lab Wizard, Select ‘Version’ Current running version is 11.4.47
under the ‘Help’ menu on the main screen.



Main Screen

I ab leardw Selected Process Is Running &)
The following symbols indicate the status of an event affiliated with a Process, Station, or Component. Database Connection Established @)
10/1/2021 4:15
Sho COMPONENTS Show Non-Triggered Components Y

# Pre Event v/ Event Due X Event Overdue
PROCESSES STATIONS

X Lane 2 - Preplater
X Lane 3 - Plater
X Lane 2 - Rack Stri 10% Sulfuric Acid
X PH Calibration 10% Sodium Hydroxide
East Hoist Line
X Strip Etch Strip
ENIG

OEvents Due Now  @Upcoming Events Tracking # = Current User ||Click Here to Log In/Out
x :

ANALYSIS due for Gold, Station #20 (Immersion Gold) of the ENIG process:
ANALYSIS due for pH, Station #20 (Immersion Gold) of the ENIG process: -

Add and Make-up Issued Preventive Maintenance

Binary Process Solutions
Gilbert, Arizona

The main screen displays the current status of all processes by placing a symbol next to the
processes that need attention. The list box labeled “Process” shows all the processes. The
“Stations” list box shows all the stations of the process that are highlighted in the “Process™ list
box. The “Components” list box shows all the components of the station that are highlighted in
the “Stations” list box. When an event is almost due (user defined), a diamond symbol appears in
next to the item. A check mark symbol appears next to any item when the event is due and an
“X” symbol indicates an event is overdue. A red border around these three list boxes will appear
when an action is overdue. The event becomes overdue when it has been due for a percentage of
the trigger value (user defined).

Select the “Events Due Now” option to see the events due for the highlighted station in the
“Stations” list box and select the “Upcoming Events” option to display events that are not
currently due, but are scheduled for that station at a later date. The “Tracking #” indicator
displays the last number used for an add or make-up sheet. The “Current User” indicator displays
the name of the operator that is logged on.

The bottom left text box lists all add and make-up sheets that have been issued and not closed
out. The check mark to the left will become an X (overdue) if the action is not completed before
a user defined percentage of the analysis trigger value. A red border around this text box
indicates that one of the entries is overdue.



To close out a listed action, click the action and the following screen appears:

Binary Process Solutions
Gilbert, Arizona
Add Sheet

ADD SLIP Tracking #000001
Date: 9/12:2021

Time: 2:56 PM

Process: Lane 3 - Plater

Station: Copper Sirike

Station #: 56-57

Safety Equipment: Wear Safety glasses, glover and apron.

PLEASE MAKE THE FOLLOWING ADDITIONS:

Copper Sulfate --= 168.00 pounds

Sulfuric Acid --= 5,47 gallons

Chleride (HCL) --= 30.%6 mls

Lsued By: admin Initals:

Adds Made By: Date: Tinne:

Completed By

r y r o

= Sarah ~ Print +”  Action Completed x| Cancel

Press the “Action Completed” button to close out the issued sheet. Another copy of the sheet can
be printed from this window with the “Print” button. Users with access level 4 or 5 can mark the
issued sheet as completed by a different user by the “Completed by” drop-down list.



The bottom right text box lists any preventive maintenance items that are due. The check mark to
the left will become an X (overdue) if the preventive maintenance is not completed by the
number of days specified in the preventive maintenance setup for the displayed item. To close
out the line item, click on the line and the following screen appears:

Weekly Activator 1000 Addition

PM Instructions

Follow all safety guidelines in the MSDS and add the calculated amount of Activator 1000. ~

Completed by: 2 of copies

[acmin | +© Pmcompleted = Print J = (x| Cancel

Click on “PM Completed” button to mark the PM as complete. A print option is also available if
printing the PM instructions are desired. Users with access level 4 or 5 can change which user
completed the PM via the “Completed by” drop-down list.

Date and time is displayed in the upper right portion of the screen. The colored dot next to
“Selected Process Is Running” indicates if the selected process is accumulating time. Green
means the process is running and accumulating time. Red means the process is not running and is
not accumulating time. This is controlled by the weekly work schedule located in the “Process
Update” — “Work Schedule” main screen menu. The other colored dot next to “Database
Connection Established” should always be green indicating the database is connected.

Selected Process Is Running @

Database Connection Established
3/3/2019 7:53 PM

To exit the program: click on the File menu and choose Exit.



Operator Log In
Click on the “Current User” control. A user log in screen appears. Select the username, type in
the password (case sensitive) and the “OK” button will become active to log in.

User Name
ﬁadmin i‘
Password
[JChange Password
«F Ok ] B cancel ]

Changing the Password

To change the password, enter the current password on the login screen and the “Change
Password” option will become visible, click the box then click “OK” to get to this screen:

Password

——

Confirm Password

Enter the new password, type it again to confirm, then select “OK” to change the password.

Operator Log Out

To log out click on the “Current User” control while logged in and the following prompt will
appear:

E] x

admin logging out,




Performing Due Analysis

Select the process and station that is due for analysis.

PROCESSES

X Lane 2 - Preplater

X Lane 3 - Plater

X Lane 2 - Rack Strip

X PH Calibration
East Hoist Line

X Strip Etch Strip

STATIONS

Copper Strike
X Bright Acid Copper 1
X Bright Acid Copper 2
X Bright Acid Copper 3
X Bright Acid Copper 4
X Bright Acid Copper 5
X Bright Acid Copper 6
¥ Satin Nickel 1
¥ Satin Nickel 2
X Semi-Bright Nickel 1
X Semi-Bright Nickel 2
X Semi-Bright Nickel 3

Show Station Numbers ll

Optionally station numbers can be displayed to the right of each station by selecting the “Show
Station Numbers” checkbox.

Select the “Events Due Now” radio box to display the events due.

® Events Due Now (O Upcoming Events

Click the line that contains the text “ANALYSIS”

Station #EC04 (748 Microetch) of the Electroless Copper process due for DUMPING: 120.00 Square Feet past due

Then the Component Analysis screen will appear.

10

AMALYSIS due for Sulfuric Acid (PC Grade), Station #EC04 (748 Microetch) of the Electroless Copper process: 1.02 hours overdue



Scheduled Analysis

Component Analysis

Station #20 (Immersion Gold) of the ENIG
Process

Component Input | Unit | Concentration Add Spec Window |Comment
Gold ppm |g/L troy oz | 0.800 to 2.000
pH pH 5700 to 6.100

10% Sulfuric Acid
10% Sodium Hydroxide

7 Ok E  Cancel

All the components within the station that have an analysis trigger are listed in the above analysis
screen. The input units, concentration units, add units, spec window, and comments are also
listed for each component. If the component has a complex formula, that component name is
shaded in yellow. The components that have a scheduling symbol associated with them show
white in the input column. Components that are added through conditional formatting will have a
dark gray background in the input column. These components do have an input option, but will
be given an add amount from another component. See the Conditional Add section for more
information.

Clicking in the input column will bring up the following screen associated with the row that was
clicked on.

AnalySiS Ent]f‘y Station #EC13 (Electroless Copper) of the Electroless Copper Process
Cuposit "Z"
Enter the value from analysis. The Enter Your Measured Value Here -->m|=
concentration and add amounts are concaraton» [ o1
calculated. Should the calculated Detia-—->
add be less than the add threshold saresia [ e
value, the add amount shown will fresmemeryestadie e
be zero. L] ANALYSIS PROCEDURE B Edit Add Amount
:»1;,3 oK :ﬂ Cancel
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E dit Add Amount Station #EC13 (Electroless Copper) of the Electroless Copper Process

An option to edit the add amount is Cuposit *Z"
available for components that do not Enter Your Measured Value Here -> (00000 |
have a complex formula. The option o

to edit the add amount is only Dﬂ“a""=}

. Add Threshold m liters
available for level 5 users. More SRR o
information about levels can be found —

] ANALYSIS PROCEDURE B2 Edit Add Amount
in the “Users and Permissions” , , :

. |«F oK B cancel |
section.

The calculated add amount is set to zero and “The amount for you to add is” control can now be
edited. Type in the add amount and click on the “OK” button.

Note: When editing the add amount the target value for this add is calculated based on the
edited add, and replaces the default target value in the log entry.

The analysis screen now appears with the information from the analysis entry.

Station #EC1l3 (Electroless Copper) of the
Electroless Copper Process
Component Input Unit Concentration Add Spec Window Comments

Cuposit"Z" 17000 |mis 68000 g/I 14 liters 6400 to 10000
Cuposit "A” Absorbance 1.800 to 2.400

Cuposit"Y" Mis 2750 to 5,000

Cuposit "R* Mis 28.000 to 34.000
Weight Gain microinches 50.000 to 70.000
Specific Gravity S.G. 1.040 to 1.150

f ok | |6 canceL |

The concentration from analysis is displayed in green if it is within the spec window or red if
outside the spec window. The calculated add appears in the add column. If the add is below the
add threshold value for the component, the add will be zero.

Other options available from this screen are accessed by clicking anywhere on the row outside of
the input column. The following menu will appear.

Station #EC1l3 (Electroless Copper) of the
Electroless Copper Process

Component Input Unit Concentration Add Spec Window Comments
Cuposit"Z" 17000 [mis 68000 g/I 14 liters 6:400 to 10.000
Cuposit "A” Absorbance 1.800 to 2400
Cuposit"Y" Mis 2.750 t0 5.000
Cuposit "R" Mis 28000 to 34000
Weight Gain microinches 50000 to 70.000
Specific Gravity SG 1.040 t0 1.150
oK B3 CcANCEL
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Analysis Menu Options

Procedure

This will bring up the analysis procedure for the component.

Analysis Procedure for Sulfuric Acid (PC Grade)
REAGENTS:

1. 1.0N Sodium Hydroxide Soution: Dissolve 40.0 grams of sodium hydroxide C.P. into 500 mis of deionized water and dilute to 1 liter.
2. Methyl Orange Indicator: Dissolve 100 mg of methyl orange and distilled water and dilute to 100 ml.

PROCEDURE

1. Pipette 1 m of etch solution into one 250 mi flask.

2. Add 1100 mls of deionized water and 2-3 drops of methyl orange indicator

3. Titrate with 1.0N sodium hydroxide solution until color changes from pink to yellow.

4. Enter the number mis used into the "Enter Your Mesured Value Here" of the analysis screen.

.  Print «*  Done

Trend Chart

This will display a trending chart for the component.

Chromic flakes Component

Data =
|sverage Concentration |7D_D7 | Upper Limit IWDD.DD | outofspec [l
Spec CL
PCI |f1.37 Cpk Iw‘zs I Lower Limit |45‘DD I -
Concentrations

Upper Spec Limilfilg
T Lower Spec Limifg
1000}

02/01 02/03 02/04 02/05 02/06 02/07 02/08 02/09 02/10 02/11 02/12 02/13 02/14 02/15 02/16 02/17 02/18 02/19 02/20 02/21 02/22 02/23 02/24 02/25 02/26 02/27 02/28 03/01
- Rl
B Exit

13




Show Formula

This allows you to view the formula used to calculate the concentration and add.
E] X
mls*0.5600

(= <= Target Value of Sulfuric Acid (PC

Grade)>»>-<<<Concentration For
Sulfuric Acid (PC Grade)> > >)*1.5140

Maintenance Add

The following screen appears when choosing maintenance add.

Station #ECO04 (748 Microetch) of the Electroless Copper Process
MAINTENANCE ADD FOR Sulfuric Acid (PC Grade)

-]
Enter the Amount of Your Add Here --> liters

«+  FINISHED (] CANCEL

Enter the add amount and click on the “Finished” button. The add will appear for the component
with “(Not Analyzed)” appearing in the concentration column. It should be noted that the
analysis trigger is NOT reset. The only way to reset an analysis trigger is to perform the analysis.

Exclude Data

Choosing this option will place “(NOT INCLUDED)” in the comment column. This will cause
the data entry for this component to be excluded from all SPC data sets and calculations. This is
designed for analysis being performed to start up a process. This should only be used when no
product was processed with this bath concentration.

Comments

This option will bring up a screen where you may type in any comment to be associated with this
analysis. This is for a general comment and is not for Out of Spec comment or Out of Control
corrective action. It will however appear with this data point in the trending charts in the
component history.

‘Comments

M

// oK J :I:I fancel]

Click the “OK” button.
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The next thing that happens depends on how the station is setup. If the “Automate Add Printout”
option is checked in the station setup, the adds are automatically printed out. The basis for
determining whether to include an add in the printout is done by comparing the add amount to
the “Add Threshold” value. If any of the adds are equal or greater than the add threshold, the
following prompt will appear listing each component that meets the criteria.

El X
Add Slip Issued.

Sulfuric Acid (PC Grade)

If the “Automate Add Printout” is not checked in the station setup, the following screen appears
after exiting the analysis screen.
Station #48-49-50 (Electroless Copper) of the Lane 2 - Preplater Process

CONFIRM THE ADDS BELOW THAT ARE TO BE PRINTED BY CLICKING ON THE CORRECT LINE WITH YOUR MOUSE - THEN CLICK THE ISSUE & PRINT ADD SLIP BUTTOMN

: Caustic (NaOH) _ Concentration =5.6000 gms/liter, Add 3.98 gallons ADD ISSUED
Formaldehyde (HCHO) Concentration =3.3750 gms/liter, Add 1.35 Gallons ADD ISSUED
Ultradep 30A Concentration =1.9050 gms/liter, Add 4.19 Gallons

Ultradep 61B  Concentration =0.0900 molar, Add 0.08 gallons

| Issue & Print Add Slip B8 Do Not Issue Adds J

This screen lists the calculated concentration and adds for each of the components that were
analyzed. For maintenance adds, the component will show that it was not analyzed. To confirm
the add is to be made to the station, click on each line (“ADD ISSUED” will appear). Click on
the “Issue & Print Add Slip” button to print out an add sheet.

Note: If the lab tech fails to click on the line to confirm that an add is to be made, Lab

Wizard will not log the add nor will it be included in the add sheet. It will, however, log the
analysis and concentration and reset the trigger for that action.
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Real Time SPC

After closing out the print add sheet screen or clicking the “OK” button on the prompt, Lab
Wizard retrieves data from the log files for each component analyzed. The control limits are
calculated and compared to the concentration from analysis. The spec limits are also compared
with the concentration. If the concentration is out of spec or out of control, the following prompt

appears.

Bl x

Concentration is out of spec.

Select one of the 005 causes from the menu bar. If the cause is not
listed, then select the "ADD NEW CAUSE" option and type in your new
005 cause.

Concentration is out of control.

The following SPC rule has been violated:
"4 single value is above or below the center line by three standard
deviations."

You may enter a corrective action in the "O0C Comment" Box at this
time. If you do not know what the corrective action is, then leave as
"Corrective Action Unknown”

This prompt informs the operator of an out of spec or out of control condition. If the concentration is
out of control, the SPC rule or rules that are violated are listed. Click on the “OK” button and the

following screen appears.

Process ‘l

Multibond

SPECIFICATIONS‘

Upper

Station ‘l

MB 100

Cnmponent‘l

Sulfuric Acid, Reagent Grade

jontimie[550 ] tagafi30 ]| tower spectcaton L [0 |

ﬂ Mean Sigma Upper Control Limi

Lower Control Limit Cpk

757 0600 00D OBOD 0000 0000  0DOD  OKOD OO0 0000
09/07 09/08  03/09 0970 0911 0912 0913 0914 0915 09/16

Resut rompour s 199005 ) |
pat: AN
ve
o e
[ |
5o B0
5o B0
1 sigm RV
2 sigm VR

0000 0000 00D 000  OBOD 0000  OGOD  0GOD  ODOD  ODOD  OKOD  OKOD 0000 0000 0000

06:47
0917 09718 09719 09/20  09/21  09/2  09/23  09/24 0925 _ 09/26 0927 09/28  09/29 09730 10102

a

10/04
HEwl
SELECT 00S CAUSE HERE BEFORE EXITING I

Corrective Action for this Out of Control Point

|C0rrectlve Action Unkown

A control chart is displayed with the last data point being the concentration of the analysis just
performed. The data interval used is dictated by the number of days entered in the SPC setup.
The dashed red lines are one standard deviation apart. The solid red lines are the control limits.
When an out of spec condition occurs, an out of spec cause must be chosen before exiting this
screen. To apply an out of spec cause, click on the drop-down list “Select OOS Cause Here
Before Exiting” and click on the appropriate cause. If an out of control condition occurs, the
operator can type in the comment in the text box at the bottom of the screen. This is optional. If
the corrective action has not been determined, leave the default “Corrective Action Unknown” in

the text box.
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If the out of spec cause is not listed in the out of spec drop down list, click on “Add New Cause”
option at the bottom of the list. The following screen appears.

For your reference, these are the existing 00S causes

Start up o
Analysis too far apart

Analysis overdue

Tank level too low

Tank level too high

Concentration high due to previous add

Previous add not made

POSSIBLE PROBLEM WITH RECTIFIER

MNew Bath: Make Up of New Bath is High.

Due for dump

New Bath: Make Up of New Bath is Low

High temp--reduce etch time

BATH OVERFILLED

entered wrong number

NEW BATH--Sp.G. normally low

Mot enough ventalation, PH high

maint.add possibly not made

plated too long

Controller not keeping up with pump. ¥

Type your new out of spec cause here

{ |
: <= Add New Cause ] [ x] Cancel ]

Type a new cause into the text box and click on the “Add New Cause” button. The new cause is
applied to the data point and also added to the bottom of the list of causes.

The control chart will normally only appear after an analysis that is either out of spec or out of
control. However, if the option “Display control chart after every analysis” is checked in setup,
the control chart will appear after every analysis. If the action limits are enabled and the
concentration is beyond either limit and not beyond the control limits or spec limits, a prompt
will appear containing instructions for that situation.
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Scheduled Station Make-up
When a scheduled station dump is due, it will appear in the “Events Due Now” window.

@Events Due Now O Upcoming Events i Current User ||ladmin

Station #EC01 (Conditioner 3320) of the Electroless Copper process due for DUMPING: 2503.00 Square Feet past due

Click on the line that shows the station is due for dumping and the following screen appears.

Station #1001 (Hole Prep) of the Cuposit process

Station Recipe

CupositZ 2550 L
CIRCUPOSIT Hole Prep 2114 39.75 L

= Print & lssue J B Cancel J

This screen shows the station recipe for a new make-up. Click on the “Print & Issue” button to
print out a make-up sheet. When the “Print & Issue” button is clicked, the station make-up is
logged along with the adds required to make-up the station and the make-up trigger is reset.

To perform an early analysis or station make-up, Click on the “Upcoming Events” option.

OEvents DueNow @ Upcoming Events. i Current User ||admin

Station #ECO1 (Conditioner 3320) of the Electroless Copper process due for DUMPING: -41500.00 Square Feet left
ANALYSIS due for Conditioner 3320, Station #ECO1 (Conditioner 3320) of the Electroless Copper process: -23.60 hours left

Click on the appropriate line and continue as described in the previous sections on
scheduled analysis and station make-up. Note: The station trigger is reset for make-up and
component triggers are reset for each component included in the make-up.

Tracking Number

This number is the last number printed for an add or makeup sheet. The number is
cumulative and cannot be reset.
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Main Screen Menu

| File Setup History Process Update Reports Devices Help

File
Exit: Shuts down the program.
Setup
Process Setup: Opens the main process setup screen.
Users and Permissions: Allows adding, deleting, and editing users and passwords.

Dashboards: Opens the dashboards screen. See the Dashboards section for details.
History

Process History: Opens the process history screen.

Station History: Opens the station history screen.

Component History: Opens the component history screen.

PM History: Opens the preventative maintenance history screen.

Advanced History: Opens the advanced history screen.

Device Alerts History: Sensor hardware integration COMING SOON.
Process Update

Product Through-put: Allows entry of process through-put.

Work Schedule: Allows changing process time accumulation schedule.
Reports

Events Status Report: Opens the events status report screen.

Events Completed Report: Opens the events completed report screen.

Out of Spec Report: Opens the out of spec report screen.

Cpk Report: Opens the Cpk report screen.

Preventive Maintenance Report: Opens the preventative maintenance report.

Station History Report: Opens the station history report screen.
Devices

Sensor hardware integration COMING SOON.
Help

Version: Displays the current version of Lab Wizard.
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Setup

Users and Permissions

Choosing the above menu displays the following screen.
Users User Management

admin
Brady
Sarah
Reports
Operator

Permission levels are used to control user
permissions. Each higher level inherits the
permissions of the previous levels.

’Qf_,"’\ Change Password

”14',“\ Update Permission Level

Level 1 - View history & reports

Level 2 - Handle issued slips & PM tasks
Level 3 - Perform analysis

Level 4 - Access to process update menu
Level 5 - Full admin access to everything

== Create New User

Clicking on a name in the user list will display the password level assigned to that person. The
password is not displayed, but can be changed by typing the new password in the password
control.

User Levels

The user levels are used for selectively restricting program access for individual users. The lower
the user level the more restrictive the access. Level 5 users have all program access.

Level 1: Allows viewing of all histories and reports.

Level 2: Allows operation of the “Add and Make-up Issued” and “Preventive
Maintenance” controls on the main screen.

Level 3: Allows for analysis.
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Level 4: Allows updating process through-put and process work schedule. Editing of the
station history within the “Station History” and corrective action within the “Control
Chart” is also allowed.

Level 5: This is the account which has access to all areas of the software. The default
password is blank, you can hit the backspace key and “Ok” to log in. From this point you
can enter “Users and Permissions” to set the admin password and add additional users.

Note: You cannot delete the admin account, if you need to reset the admin password please
contact the Lab-Wizard support team and we will issue a password.

Add User

Click on the “Create New User” button and the following screen appears.

User Name Password

| | J Fl--‘LTMI

c\;-’ Save B cancel

Type in the user name, password, and assign a level. Click on “Save” to save and return to the
“User Management” screen. You should now see your newly created user on the list.

Delete User

Select the name to delete. Click on the “Delete User” button. A window will appear to confirm
deleting the selected user.

Click on the “X” in the top right of the window to close the “User Management” window and
return to the main screen.
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Process Setup
Only level 5 users can access the setup screen.

File  Edit  Setup  PreventiveMaintenance  Printing  Email  Backup/Restore Uilties

Process Stations Components L COMPONENT OPTIONS L
—_—

Lane 2 - Preplater : Chrome Strip Nitric acid
Lane 3 - Plater Nitric Acid 1
Lane 2 - Rack Strip Nitric Acid 2
PH Calibration Nitric Acid 3
East Hoist Line Nitric Acid 4

metal

Units for measuring product

v
Station Number Station Sze _Unit Descrbing Station Size Analysis / Units / Spec Limits ‘ SPC/ Control Chart | Action Limits / Procedure |

Product Run Through Process

Pop up Screen Schedule Trigger Station Make-up by:  Hours  Product Run Thiough Process [Fme 1 [0 | 000
Pop Up Screen Schedule - o ] | ) | | [

Sunday Scheduled Times: [ JRe-analyze after Out of Spec Analysis.

| [JAutomate Add Printout [JAnalyze after Make-up -
Monday Scheduled Times: ( f [ITrigger Make-up based on adds ekl eonl _
s

_ Add Instructions Bath Concentration Units. Unit for adds Add Threshold

Wednesday Scheduled Times: E ) focenTannn (L TESNO Add Precision
Thursday Scheduled Times: iuz/gal | | | iU-UUU n o vl
Friday Scheduled Times: Unit for analysis Unit for new station make-up Make-up Precision
Saturday Scheduled Times: = 1 0 1 00w

Upper Lmit Concentration Constant

o |

Target Value Add Constant

~

Amount for new
Lower Limit bath make-up
1.000 0.0

The setup screen shows the details of how each process is structured. Choosing a process,
station, and component in the list boxes displays the setup values for each. Nothing can be
changed from this screen. To add, modify, or delete a process, you must use the “Process
Options” drop down menu. To add, modify, or delete a station, you must use the “Station
Options” drop down menu. To add, modify, or delete a component, you must use the
“Component Options” drop down menu. The green drop down menus have a corresponding text
box which will change to the value based on the data that has been entered for that selection.
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All other program attributes are accessed through the menus at top of the screen.

File Edit Setup Preventive Maintenance Printing Email Backup/Restore Utilities

Menu Options

File

Cancel

Save and Exit
Edit

Pareto Causes

Global Constants
Setup

User Mode

Event Triggering Symbols
Preventive Maintenance

Preventive Maintenance
Printing

Add Template

Make-up Template

Out of Spec Template
Email

Email Server

Email Addresses

Email Recipients

Test Email
Backup/Restore

Backup

Restore

Import Migration File
Utilities

Remote Config

The Process Options drop down menu has the following:
IEL PROCESS OPTIONS M

Add Process

Modify Attributes of Selected Process

Delete Process

Duplicate/Rearrange
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The Station Options drop down menu has the following:

[ STATION OPTIONS ||

Add Station to Selected Process
Modify Attributes of Selected Station
Delete Station from Selected Process

Duplicate/Rearrange
The Component Options drop down menu has the following:
[D COMPONENT OPTIONS |

Add New Component to Selected Station
Modify Attributes of Selected Component
Delete Selected Component
Duplicate/Rearrange
For a detailed description of the above menu options, refer to the Lab Wizard Setup section.

History

Process History

The process history screen displays a chart of the product throughput for the process highlighted
in the list box. The period of time shown in the chart is determined by the setting of the start date
and the end date (default is the last 30 days). Choose the process and time interval then click on
the “Execute Query” button and the appropriate data is graphed. The “Total Amount Processed
Through Line” window indicates the total amount with units for the time period selected. To
view the throughput for other processes, click on the process in the list box.

PROCESS

Electroless Copper e O, VIEW DAILY ANALYSIS BY PROCESS

Automated Plating [/ Execute Query |
Brown Oxide s J

Desmear Start Date . End Date ©L, VIEW 00S CAUSES FOR ALL PROCESSES

Manual Plating 9 02072019 #  03/09/2019
Nickel/Gold Plate

Pumice Pre-Clean ] EXIT
crc o lioo ¥ .

Total Amount Processed Through Line Square Feet Log Enties Found 1|

PRODUCT PROCESSED
B
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Clicking on |, wiew paiLy aNAvysis BY PRocess | will show details associated with a process for a
given day. This screen can show data on a single day for any number of processes. The report
types are analysis, adds, make-ups, and all. Included with the analysis type is the option to only
display out of spec and out of control data.

To obtain a report that lists all of the stations and components regardless of activity for the day,
choose the “include no data table entries” option. Multiple process reports are achieved by
holding down the shift key while selecting additional processes with the mouse. After the

selections have been made, click on the [+ Beaeawey | Bytion to display the data.

Process.

Process Report Sorted by Day Lane 2 - Preplater REPORT TYPE
TO SELECT MULTIPLE PROCESSES, HOLD DOWN Lane 3 - Plater E N i .

THE SHIFT KEY WHILE CLICKING WITH YOUR MOUSE v "
Lane 2 - Rack Strip ANALYSIS | & Execute Query [ Include “NO DATA" table entries | /copy to Clipboard
PH Calibration ADDS oATE
East Hoist Line MAKE UPS ” []Only Display Out of Spec/Control Points | )
Strip Etch Srip ALL 9| 09/15/2021 . B8 e

Entries Found for this day

—
Process | Station | Station # | Component | Date | Time |Event Info | Amount Overdue | Technician

The information is displayed as follows.

1. Process

2. Station

3. Station Number

4. Component

5. Date

6. Time
Event Information (Depending on the report type) includes:
a. Analysis concentration with out of spec causes, out of control corrective action, and
general comments.
b. Add amount
c. Make-ups
d. All the above.

8. Amount overdue

9. Technician
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To edit or print the data, click on the “Copy to Clipboard” button to paste the data into another
program.

Clicking on the “View OoS Causes For All Processes” button brings up the following screen.

Out of Spec Causes Pareto Screen

Year/Month

201807 Note: Select more than one
201808 month by holding down the
201809 CTRL key and selecting.

201810
201811

201812
201901
201902
201903

Incidences Found ﬁ List By % occurrence

CAUSE Percentage A
Controller not keeping up with pump. 42 .86
conc.add possibly made 21.43
plated too long 7.14
bath was carbon treated 7.1
bath is being used for rework also 7.1
Tank level too high 7.14
Bath needs to be replenished with new solution. 7.1

rﬂ Exit

This screen displays the out of spec causes used for all processes. The time interval is chosen by
the month or months. The out of spec causes are listed by “% occurrence” or “frequency” which
can be toggled by pushing the button.
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Station History

The station history screen displays the log file entries for the selected station with the most recent
file listed first and the oldest entry listed last. Choose the process and station from the list boxes.
Select the “Start Date” and “End Date”(default is 30 days) interval then click on the “Execute
Query” button to retrieve the log file information. The displayed log file entries are date, time,

action taken, operator, result, out of spec cause (if any), out of control corrective action (if any),
and general comments.

PROCESS STATIONS
Lane 2 - Preplater Copper Strike . [@ Station Setup ]
Lane 3 - Plater Bright Acid Copper 1
Lane 2 - Rack Strip Bright Acid Copper 2 TIME PERIOD A 6
port Data to Excel
PH Calibration Bright Acid Copper 3 SEEE Erallsi

East Hoist Line Bright Acid Copper 4 H09/01/2021 H09/15/2021
Bright Acid Copper 5 - 3 [ copytocipboard |
Bright Acid Copper 6 .
Satin Nickel 2 = = Brint:Log,

Semi-Bright Nickel 1
Semi-Bright Nickel 2

CIEdit Mode a Exit

[AView Dump Events

09/12/2021 14:58 Add was Issued by admin, 547 gallons of Sulfuric Acid

09/12/2021 14:58 Add was Issued by admin, 168.00 pounds of Copper Sulfate

09/12/2021 14:58 Add was Issued by admin, 30.96 mls of Chioride (HCL)

09/12/2021 14:57 Surface Tension ANALYZED by admin, Concentration = 62.000 dynes/cm
09/12/2021 14:57 Sulfuric Acid ANALYZED by admin, Concentration = 19.6800 oz/gal
09/12/2021 14:57 Chloride (HCL) ANALYZED by admin, Concentration = 59.2800 ppm
09/12/2021 14:56 Copper Sulfate ANALYZED by admin, Concentration = 13.3600 oz/gal

Note: The text box will auto size depending on the number of “data entries found”.

To print out the displayed data, click on the “Print Log” button. Click on the “Edit Mode” box to
edit the log entries. This function requires a level 4 or 5 user to be logged in. Locate the line that
needs to be changed and click on that line.

The following screen appears.

Analysis Fields

Value Unit Lab Tech
iO,‘\OOO i inormality i iadmin i

Out of Spec Comment Fields
e Bath needs to be replenished with new solution.

Log Information (Read Only)

k]

Electroless Copper

EI

—
Conditioner 3320
¢ b Corrective Action Fields
Component f
—
Conditioner 3320

[ANALYSIS

|

(s2oox ]

Comment Field

(= Delete |

(B cancel |
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This screen displays the fields of the log entry, the fields on the right-hand side can be edited. To
edit an entry, click in the field that you want to edit and enter the changes. If the entire entry is to
be deleted from the log file, click on the “Delete” button, otherwise click on the “OK” button to
save the changes. The changes will not appear in the station history screen until the “Execute
Query” button is clicked again.

Note: The editable fields change depending on whether the log entry is for an analysis, add,
or make-up. This also edits the database.

The station setup can be viewed from this screen by clicking on the “Station Setup” button. The
following screen appears.

Click on the “Exit” button to leave the station history screen and return to the main screen.

Station Setup

The information in the station setup is: station name, station number, station size, units
describing station size, Automate Add Printout, Option to require an analysis after a station
makeup, trigger method for new makeup, and number of units required to trigger new station
makeup.

Station Name

|| Conditioner 3320 ||

] -
Station Number Station Size Unit Describing Station Size [X]automate Add Printout

IECUW I |1nn.nn l IGaIIons I DAnalyzeaﬂer Make-up
Trigger Station Make-up by: IPrudur:t I Hours §0.00 Product Run Through Process §41500.00

lu Add Instructions ||

‘B T |

This screen is only to view the component settings, to configure the component see the “Process
Setup” section. The only setting that can be toggled is the drop down menu to display the “Add

Instructions” L addmstructions |
Or the “Makeup Instructions” e Makeup instructions |

Click on the “Exit” button to return to Station History then click on the “Exit” button to leave the
station history screen and return back to the main screen.
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Component History

Process Stations Components

Electroless Copper 4 Conditioner 3320 4 Conditioner 3320
Automated Plating 748 Microetch DI Water
Brown Oxide Cataprep

% Ccomponent Setup L, SPCPrintout (%] Exit

E Query By
Catalyst +7 EXECUTE QUERY | o ] 5
Rack Strip o
1 sutrc pcia StartDate end pate
lectroless Copper d oo | Time Interval d o3002019 |
Anitamish 03/09/2018 03/09/2019
Hot Air Level — —

Control de Analisis

a 29 adds, Total = 232.00 Ib

Adds i]

[ e Average Concentration Cpk Upper Limit Lower Limt
| N S CZN S N R S R |

oS Pareto Cpk Plot Control Chart

L ot o o e Pt B S e Y S Y S oo- SN . > " " n 0 0 n o o
0309 o402 0417 0502 05/17 0601 06/16 0701 07716 O7/31 OM15 0430 08/14 03729 10/14 1029 1113 1128 1213 12728 OV12 OV2T 021 012 0402 0502 0601 O0j0 0731 0830 0929 1029 1128 1228 02/00

03/02/2019 18:07 Add was Issued by admin, 120 gallons of Conditioner 3320

03/06.

‘Ius/nyzm 1807 Target concentration of 0.500 after add! I

Eae |00 E2o | 00

SECumor0 0312 80
Adds 7

The component history screen displays two charts. Click on the process, station, component, and
adjust the time period (30 day default) or choose the option to display the latest specified number
of data points. Next click on the “Execute Query” button to display the data. The “# of Data
Points” indicator displays the number of data points contained in the concentration chart. The
two charts display the following information.

1. Concentration chart:

a. Plots the concentration of the component and the target value if an add was made.
Note: “Have control chart display target value after every add” must be checked to
display target value. This setting is found within the process setup screen.

b. Plots the upper and lower spec limits for the component concentration.

c. Plots the spec center line.

d. Displays the average concentration for the specified time period.

e. Displays the Cpk for the specified time period.

f. Plots the upper and lower action limits along with the upper and lower limit values if
the action limit option is enabled.

2. Adds chart:
a. Shows each add that was made for the specified time interval.
b. Indicates the total amount for the adds made in the specified time interval. When add
and make-up units are different, the drop down menu shows the total for each unit.

On the left side of each chart there is a cursor which can be dragged over a data point, this
displays the log information for that data point in the text window at the bottom of the chart. The
information obtained from the log file for the “Concentration Chart” are: date, time, component,
action taken, operator name, concentration, out of spec cause (if any), out of control comments
(if any), and general comments (if any). The information obtained from the log file for the “Add
Chart” are: date, time, operator name, and the name and amount of the component added.
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Additional SPC charts
Charts are accessed with the buttons at the top of the concentration chart.

2. 0oS Pareto 2. CpkPlot O, Control Chart

1. Out of Spec Pareto Chart
2. Cpk Plot
3. Control Chart

SPC Printout

-  SPCPrintout

Provides a print out of the following on a single page.
1. Concentrations Trending Chart: Plots the upper and lower limits with the
concentration data. Any out of spec data is numbered for reference in the comment box.
2. Out of Spec Comments: Lists any Out of Spec comments for out of spec data point
in the trending graph.
3. Concentration Control Chart: Plots the upper and lower control limits with the
concentration data. Any out of control data points are numbered for reference in the
comment box.
4. SPC Rule Violation & Corrective Action: Lists the SPC rule violations and the
corrective action for any out of control data points in the control chart.
5. Moving Range Chart: Plots a moving range chart
6. Process Capability Plot: Plots the process capability curve
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The top chart labeled
“Concentrations” is the
concentration trending chart. Out
of spec data is numbered and the
corresponding out of spec cause
and any general comment is listed
in the text box to the right of the
chart.

The “Concentration Control
Chart” numbers all data points that
are out of control. These numbered
points are listed in the comments
text box, to the right of the chart,
along with the SPC rule violation,
corrective action, and general
comment for each data point.

Below the control chart is the
“Moving Range Chart”. The
bottom chart is the Cpk Plot or the
“Process Capability” chart. Click

on the (& byion to print out
the page and return to the
Component History screen.

Pracess Acid Room Cleaners Station Alkaline Cleaner Component Enprep 160 SE
Data Set
Start Date | 10/21/2017 End Date 02/17/2019 Data Points | 24
PPM Outside
Process Mean 6.28 Pracess Sigma | 1.25 cpk 007 Spec Linits 413895

Concentrations Upper and Lower Spec Limits are displayed in red
10.

Out of Spee Comments

3 (#1) Adj Nesded , (#2) Ad)
Needed . (#3) Adjustment Needed . (#4)

a.00- Adjustment Needed |, (#5) Adjustment

. n | | Meeded . (#6) Adjustment Needed . (#7)

H A I, I Adjustment Needed , (#8) Adjustment

ro0- T\ N FoN | Needed . (#9) Adjustment Needed , (#10)

: \ . P / \ / i Needed ,

- N o v/ ~ [

5.00- A 4 5 ~_ |

400~ N ~

102, :

I ' ' ' ' ' ' ' ' ' o ' 1 "
06/15 07/01 07/16 07/31 08/15 08/30 09/14 0%29 10/14 10/29 1113 11/28 12/13 12/28 012 01/25

Concentration Contral Chart Control Limits are calculated from data (3 Sigma)

SPC Rule Violation & Corrective Action
No Out of Control Points

10.39-

8.00-

£.00- A —
\J

4,00~

21

6= ' . f ' . ' ' . ' . ' . ' . '
06/15 07/01 07/16 07/31 0815 08/30 09/14 03/29 10/14 10/29 1113 11/28 12/13 12/28 01/12 01725

N Data Points Included in Each Range Calculation |2

5.00

3
400 /

1
300 — f

/ \ / o P
200+ / \ . / .
yia Y 7 ——
1.004 - \ ~ 7 N/ |
-~ — N - N
B, 'l
0615  07/D1 07/11 07721 07/31 08/10 08/20 08/30 09/09 0919 09/29 10/03 10719 10/28 11/0B 11/18 11/26 12/08 12/18 1226 01/07 01/17 01/25
Process Histogram LA
a Upper Spec Limit [~~~
a0 Spec CL v
40 Lower Spec Limit [P~
307 Upper Control Limit
20 Process Mean [
1.0 Lower Control Limit
L S EEEEC TR YTITTTTL U SUPPRON. SUEIE 5.8 SR AR I S SO ey oo e [ Vi r e
1.00 200 3.00 400 5.00 .00 7.00 800 900 10.00 11.00 12,00,

Show Spec Limits ON

Show Control Limits ON

NP limit sigma |3.00

Note: The data set is determined by the start and end dates in the component history
screen. Any changes made to the Cpk Plot or the Control Chart will automatically be
passed on to the SPC Printout.
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Cpk Plot

Process
Process || Electroless Copper |
satin[ Conditioner 3320 |
Component | Conditioner 3320 |

Specifications

Upper Specification Limit

Targ

Lower Specification Limit

Pal

Cpk

PPM Outside
Spec Limits

Process Capability Plot
180+

B O P N O L L L O N R )
075 100 15 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 530 575 600 625 650 675 7.0 725 750 775 800 825 850 875 900 925 050 975 1000 1025 1050 10.75 1100 11.25 1150 11.75 1200

@ show Spec Limits

‘Show Control Limits = NP limit sigma

B Ext

Hstogram
s
SpecCl
st

v

DataMean

Lo
Prob. Dist.

ERERERER

This plot is very useful in determining if the process is centered and if the frequency of

analysis is correct. The following information is displayed in the chart.

Upper Spec Limit
Spec Center Line
Lower Spec Limit
Upper Control Limit
. Data Mean

10. Lower Control Limit

©®No ;A

11. Normal Probability Distribution Function
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Control Chart

[£] Control Chart X
Process [ Electroless Copper ] SPECIFICATIONS Upper Specificati I.imit Target Lower Specification Limit M
station|[ Conditioner 3320 | SPC|  Mea Upper Control imit [1054 || Pl jfoss || g Bwele oai105 | -

B 1 CHTE.
e | Condioneigi 320 ] Process Sigm Lower Control Limit (294 || cpklfo20 | 0] Edit out of control Comment FHpE=t| RmOm T Al

oo- .
03/09

0402 04717 05/02 0517 0501 0816 0701 0716 0731 08715 0830 09714 0929 10/14 1029 11713 1128 1213 12728 OV12  01/27 0211  02/2603/06

occ [l | Control Chart istogram
| oo

10.00]

osta

9.00-}

800-}

700}

600-}

|Ivm Is In Control

|| SBCusor0 052 57 2 I 00 ‘ B2l

3 28 0112 02T 0211 02/2603/06

Data Points Included inEa:hRange(‘alculitlon B8 Cusor [ 11716 226 (5 ‘ 0 ‘ BHRel

Displays two charts:

1. Control chart with associated Histogram.
2. Moving Range chart with associated Histogram.

Control Chart: Out of control data is displayed as red data points.
1. Concentration Control Chart: Contains the following.

d.

Plots concentration, upper control limit, and lower control limit and control limits center
line. The dashed lines are the first and second standard deviation lines.

Top Text Box: Indicates how the control limits are determined.

Bottom Text Box: Provides information about the data point that the cursor is on.

i. Point is in control

ii. Point is out of control, which SPC rules are violated and corrective action.
Histogram of data displayed on the Y axis with the number of data points in each bin
located on the X axis.

Add/Modify out of control comments. The “add or modify check box” is only visible
when the cursor is on an out of control data point.

2. Moving Range Chart: Out of control range is displayed as red points.

a.
b.
C.

Plots the range, range mean, and lower and upper control limit.

Select the number of data points per range calculation.

Histogram of range data plotted on the Y axis with the number of data within each bin
plotted on the X axis.
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Editing Corrective Action

To edit the out of control corrective action comment, place the cursor on the OoC data point. The
COHtrOl piCtured appears. W B i e (@

Click on the control and the following screen appears. Note: requires a level 4 user to access.

Process ‘Station

Click in the text box to edit the

Component

I Sulfuric Acid (PC Grade) I

You are adding/editing a comment for the for the following analysis

Gl
. 01:40PM
Time and Date o010 Control Chart Value ‘

corrective action for the data point
selected. Clicking “OK” edits the Your somiv sion
log file and database to change the R
comment and returns to the control
chart screen.

47 Ok

Note: Placing the cursor on an out of control data point that is a result of an add will not enable
the Add/Modify out of control comment control. This is because only analysis data points have
corrective action comments, add entries do not.

Chart Controls

Below the charts are the following controls. Cursor Control Bl Cursor0 [03/03 113 =%
The three sections above display the cursor name, date and value of data point where the cursor
is located.

Ao ‘ Clicking on either button steps the cursor in that direction.
B elo |

=+ Allows the mouse to drag the cursor.

This control determines how the mouse functions with the chart.

2 700m control, clicking this displays the following options.

%l Zooms in an area of the chart.

Zooms in an area of the chart on the x-axis.

Zooms in an area of the chart on the y-axis.

Zooms in or out to autoscale the chart.

*  Zooms in. Holding shift will switch to zooming out.

Zooms out. Holding shift will switch to zooming in.

™ Allows the entire contents of the chart to be moved by clicking and holding down the
left mouse button while moving the mouse. The cursor will change to a hand when this is
active.
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Out of Spec Pareto Chart

The left chart is a histogram breakdown of causes.

Process. Station

Component
ﬁ Electroless Copper ﬂ E Conditioner 3320 ﬂ ﬁ Conditioner 3320 ﬂ {2 List By % occurance

Pareto Cause

Pareto chart CAUSE Percentage

90 Controller not keeping up with pump. 66.67
plated too long 1111

8! bath is being used for reuork also 11.11
Bath needs to be replenished with new solution. 11.11

7

7

5

5

4

4

&

3

2

1.

1

. | [] ] {

00~/ J I—I l—l .

0 5

Fistograi A

On the right there are 2 options available to view the causes which can be selected by pressing
the button.

The options to view the causes are:

By the percentage of each occurrence. [@ List By %Oocurreme]
By frequency of occurrences.

[ List by Frequency ]

Component Setup

The component setup can be viewed by clicking & componentsewe | the button.

Analysis Setup Analysis Triggered by:

[ Re-analyze after Out of Spec Analysis [ Trigger Make-up based on adds

Component Name || Conditioner 3320 ]| Product Run Through Process f0.00 Hours|[24.00 Make-up Setpoint || 0 [ Re-analyze after Add

Unit Setup) T ; ﬁ Unit for addls ‘Add Threshotd [[0.000 AddPrecision 00w
Unit for analysis Unit for new station make-up Makeup Precision 00 .
Control Limits o] T Target Value ﬁ 00 upper Limit [J0.550 u Constants| i : 100 i Add Constant [90.800 Amount for new bath make-up

Instructions| [JPrompt Lab Technician with the instructions below if component concentration is: El looo | mstructions [ |

SPC SHave control chart display target value after every add Upper Control Limit 0600 SPC Rules| [ Fiag data point when any single value from analysis is above or below the mean by three standard deviations
f ) I Flag data point when 2-out-of-3 consecutive points fall outside two standard deviations below or above the mean
[pisplay control chart after every analysis Lower Control Limit | 0.400
| X Flag data point when 4-out-of-§ consecutive points all appear below or above one standard deviation from the mean
[IManually Define Control Chart Parameters Moving Range Upper Control Limit [0.00 5] Fiag data point when @7 @8 points in-s-
Rinclude in Cpk Report Moving Range Average 0.00 Number of days to check for SPC chart after each analysis ﬁso ﬂ

Analysis Procedure _ ||

Action Limits| [T Instructions
[[JEnable Action Limits -
Lower Action Limit

(B e

This screen is useful for the quick review of the component being viewed.
Note: The component can only be viewed from this screen, to edit the component see the
Process Setup section.
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Preventive Maintenance History

The preventive maintenance history screen allows easy tracking of when a preventive
maintenance is being completed.

Select a given PM list , ;
. g . Preventive Maintenance List (S Preventive Maintenance History BRI
in the left portion of the| fearmmmme M omor | oo ewcomam]  ovwe

screen to show the
history for that item.
The default is to only
list the latest 32 entries,
the number of entries
can be changed with
the “Maximum Entries
To Display” option in
the top right of the
window. The “Search”
button allows for
searching the text for a

— Print a8 Exit

specific PM, all PMs
that match the searched text will be displayed. The search criteria can be cleared by clicking on
the “Clear Search” button that will be in the place of the “Search” button.

Advanced History

The advanced history
viewer allows for
graphing multiple —
plots on the same
graph for easier
comparisons. The
options include
Device Signal Plot,

Manage Plots‘

Component Graph Tools
. j% Re-Initialize _ Print.
Concentration Plot, re—
and Component wiaom  ommiman eesbmon s uembeew mebess ol

Addition Plot. Any
combination of these options can be plotted for a given time period on one graph with the key
listed under the “Active Plots” section on the left side of the screen.

Device Alerts History
Sensor hardware integration COMING SOON.
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Process Update

Product Through-put Select a Process

Choose this when you want to update process

5 5 Aut ted Plati
throughput at any unscheduled time. The first e

screen prompts you to pick a process for Desmear
. . Manual Plating
updating. Select the process and then click on Nickel/Gold Plate

Pumice Pre-Clean
the “OK” button. SES. Line

Haot Air Level
Control de Analisis

Electroless Copper

Ff.y,/ Ok ] Fﬂ Cancel]

The following screen shows the history of entries and asks for the new amount to be entered.
After the entry is made, click on the “OK” button to return to the main screen.

Process Name

This chart shows the amount of product processed

ll-ane 2 - Rack Strip Il through each station since the last time the station

NO DATA YET FOR THIS PROCESS ~ was dumped.
Station Product Processed Units
Chrome Strip 0.00
Nitric Acid 1 0.00
Nitric Acid 2 0.00
Nitric Acid 3 0.00
Nitric Acid 4 0.00

Enter the amount of product that ran through the process since the last amount was entered above.
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Work Schedule

The work schedule is used to set up the time
intervals for each process to accumulate time.
Time triggers use this accumulated time.

Note: The program only accumulates time
while Lab Wizard is running.

Select the process to schedule the process run
time. Click on the Enable/Disable button to
setup the days of the week the process is
running. Enter the start and finish time for
each day (24 hour settings). Click on the
“Save” button to save the new schedule and
exit.

Process

Electroless Copper
Automated Plating
Brown Oxide
Desmear

Manual Plating
Nickel/Gold Plate
Pumice Pre-Clean
S.ES. Line

Hot Air Level
Control de Analisis

Work Schedule

Click on the "enable” button to make a certain day a working day.
Enter the hour the process starts up and the hour the process shuts down.

_ START [ﬁﬁ] FINISH m
IW' START m FINISH m
_ START m FINISH m
IW' START m FINISH W
[TENABLE | start m FINISH m
[TenmBLE | starr [ﬁﬁ] FINISH m
_ START m FINISH m
| +7  Save } E cancel }
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Reports

Events Status Report

The content of the event status report is determined by what processes you choose, the report
type, and the number of minutes to look ahead. Once the selections have been made click on the
“Execute Query” button to display the information. The report is sorted by process. Clicking on
the heading of the column to be sorted can change this.

Process REPORT TYPE
Event Status Sorted By Process Lane 2 - Preplater \ r
TO SELECTMULTIPLE PRocEssEzHow DOWN e 3 -plater EVE;ﬁz:LSA?:ER’;LxSELTDSEDUE EXECUTE QUERY M
THE SHIFT KEY WHILE CLICKING WITH YOUR MOUSE Lane 2 - Rack Strip fijetlopivil )
PH Calibration {sort pata A-Z Copy to Clipboard
East Hoist Line ALL
Strip Etch Strip Number of Minutes P R b s ) Exit
to Look Ahead (s es)
Click on headings to sort the column
Process Station Station#| Component Status Caleulations Last Done .
Lane 2 - Preplater Etch 1 22-23-24] Chromic Acid overdue 13.68 hours overdue
Lane 2 - Preplater Etch 1 22-23-24| Sulfuric Acid overdue 13.68 hours overdue
Lane 2 - Preplater Etch 1 22-23-24| Trivalent Chrome overdue 13.68 hours overdue
Lane 2 - Preplater Etch 2 25-26-27| Chromic Acid overdue 13.66 hours overdue
Lane 2 - Preplater Etch 2 25-26-27| Sulfuric Acid overdue 13.66 hours overdue
Lane 2 - Preplater Etch 2 25-26-27| Trivalent Chrome overdue 13.66 hours overdue
Lane 2 - Preplater Neutralizer 34 <Station Dump> overdue 6661.13 hours overdue
Lane 2 - Preplater Neutralizer 34 Hydrochloric Acid overdue 12,67 hours overdue
Lane 2 - Preplater Neutralizer 34 Macuplex 9339 overdue 12,67 hours overdue
Lane 2 - Preplater Activator 1 a1 Hydrochloric Acid overdue 13.00 hours overdue
Lane 2 - Preplater Activator 1 a Macitvate 360 overdue 13.00 hours overdue
Lane 2 - Preplater Activator 1 ] Tin (Sensitizer 78) overdue 13.00 hours overdue
Lane 2 - Preplater Activator 2 2 Hydrochloric Acid overdue 12.98 hours overdue
Lane 2 - Preplater Activator 2 2 Macitvate 360 overdue 12.98 hours overdue
Lane 2 - Preplater Activator 2 22 Tin (Sensitizer 78) overdue 12.98 hours overdue
Lane 2 - Preplater Accelerator 45 Hydrochloric Acid overdue 12.38 hours overdue
Lane 2 - Preplater Accelerator 45 Maccelerator 25 overdue 11.83 hours overdue
Lane 2 - Preplater Electroless Copper 48-49-50] Caustic (NaOH) overdue 2036 hours overdue
Lane 2 - Preplater Electroless Copper 48-49-50] Formaldehyde (HCHO) overdue 2036 hours overdue
Lane 2 - Preplater Electroless Copper 48-49-50] Ultradep 30A overdue 2036 hours overdue
Lane 2 - Preplater Electroless Copper 48-49-50] Ultradep 618 overdue 2,65 hours overdue
Lane 2 - Preplater Electroless Copper 48-49-50] Specific Gravity due now 038 hours overdue
Lane 2 - Preplater Electroless Copper 48-49-50| Plate Thickness overdue 19.42 hours overdue
Lane 3 - Plater Satin Nickel 1 76 Nickel sulfate overdue 6511 hours overdue
Lane 3 - Plater Satin Nickel T 76 Nickel chloride overdue 6511 hours overdue
Lane 3 - Plater Satin Nickel 1 76 Boric acid overdue 65.11 hours overdue
:Mn 2 . Diatar Satin Nickal 2. 77 Alic] /550 hat . x

The generated report can be exported to Excel or copied to the clipboard to be pasted into
another program by selecting either button in top right of the window.

Events Completed Report

The events completed report will display any add or make-up event that has been completed for
the selected station. The report can be generated for just add events, just make-up events, or both
add and make-up events.

rocesses stations
Lane 2 - Preplater - Copper Strike i
Lane 3 - Plater Bright Acid Copper 1 ~ - \
Lane 2 - Rack Strip Bright Acid Copper 2 ErerlcReN| Make-Ups and Adds L Print
PH Calibration Bright Acid Copper 3 =
East Hoist Line Bright Acid Copper 4 Start Date/Time ~ 9/15/2021 10:45:23.000 AM
Strip Etch Strip Bright Acid Copper 5 [ Copyto Clipboard
Bright Acid Copper & End Date/Time || 3/15/2021 10:47:20.667 AM :
Satin Nickel 1
Satin Nickel 2 (
p Exi
Semi-Bright Nickel 1 Execute Query L (%] &3
Semi-Bright Nickel 2
- o A
=
Process Station Event Date Completed Operator Time to Complete (min)
"Lane 3 - Plater Copper Strike Add 2021-09-15 10:45:23 admin 4067
Lane 3 - Plater Copper Strike Add 2021-08-15 10:45:23 admin 4067
Lane 3 - Plater Copper Strike Add 2021-09-15 10:45:23 admin 4067
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Out of Spec Report
The out of spec report will display analysis that is out of spec for any or all processes during the
date interval indicated by the start and end date.

Process
—
Out of Spec Report Electroless Copper A
ssnmeessrasoon | | s g = SN e

Desmear Start Date End Date. .

Manual Plating 3o2/0872019 | Jo3r102019] []Show Excluded Data x] Exit

Nickel/Gold Plate - v b

Pumice Pre-Clean

o Entries Found BT U conm=s & Awz |
Process Station Station # | Component Spec Limits | Date Time | Event Info Amount Overdu| Technician| *
Electroless Copper | 748 Microetch | EC04 | Sulfuric Acid (PC Grade) | 1.75 to 3.00_| 03/06/2019] 12:27 | Concentration = 6.1600 %, OoS Cause: Tank level oo high 7956 admin
Electroless Copper | 748 Microetch | EC04 | Sulfuric Acid (PC Grade) | 1.75 to 3.00_| 03/06/2019] 13:40 | Concentration = 0.5600 %, OoS_Cause: bath was carbon treated Out of Control: Make-up a new bath 7880 admin
Electroless Copper | 748 Microetch | EC04 | Sulfuric Acid (PC Grade) | 1.75t0 300 | 03/09/2019] 1734 | Cancentration = 5.6000 %, 005 Cause: High temp-—reduce etch time 7997 admin
Electroless Copper | 748 Microetch | EC04___| sulfuric Acid (PC Grade) | 1.75 to 3.00_| 03/09/2019] 17:34 | Concentration = 6.1600 %, 005 _Cause: Not enough ventalation, PH high 8000 admin
Electroless Copper | 748 Microetch | EC04 | Sulfuric Acid (PC Grade) | 1.75t0 300_| 03/09/2019] 17:34 | Concentration = 6.7200 %, 005 _Cause: Bath needs to be replenished with new solution. 8000 admin
Electroless Copper | 748 Microetch | EC04___| Sulfuric Acid (PC Grade) | 1.75t0 3.00_| 03/09/2019] 1735 | Concentration = 7.2800 %, 00S_Cause: New Bath: Make Up of New Bath is High. 7998 admin
Electroless Copper | 748 Microetch | ECO4___| Sulfuric Acid (PC Grade) | 1.75t0 300_| 03/09/2019] 1735 | Concentration = 7.8400 %, 00S_Cause: Due for dump_Out of Control: Corrective Action Unkown 8000 admin
Electroless Copper | 748 Microetch | ECO4 | Sulfuric Acid (PC Grade) | 1.75 0 300_| 03/09/2019] 1735 | Concentration = 84000 %, O0S_Cause: Previous add not made_Out of Contral: Corrective Action Unkown 8000 admin
Electroless Copper | Conditioner 3320 | ECO1 Conditioner 3320 04510 055_| 03/06/2019] 13:12 | Concentration = 0.1000_normality, oS _Cause: plated too long 2907 admin
Electroless Copper_| Conditioner 3320 | ECO1 Conditioner 3320 04510 055_| 03/06/2019] 1331 | Concentration = 0.1000_normality, OoS Cause: bath is being used for rework also 2368 admin
Electroless Copper_| Conditioner 3320 | ECO1 Conditioner 3320 04510 055_| 03/06/2019] 13:45 | Concentration = 0.1000_normality, OoS Cause: Controller not keeping up with pump, 2377 admin
Electroless Copper_| Conditioner 3320 | ECOT Conditioner 3320 04510 055_| 03/06/2019] 13:46 | Concentration = 1.0000_normality, 005 _Cause: Contraller not keeping up with pump. 2398 admin
Electroless Copper_| Conditioner 3320 | ECO1 Conditioner 3320 04510 055_| 03/06/2019] 13:47 1000 normality, OoS_Cause: Controller not keeping up with pump. 2400 admin
Electroless Copper_| Conditioner 3320 | ECO1 Conditioner 3320 04510055_| 03/06/2019] 1347 1000 normality, OoS_Cause: Controller not keeping up with pump. 2400 admin
Electroless Copper_| Conditioner 3320 | ECO1 Conditioner 3320 04510 055_| 03/06/2019] 1347 0000 normality, OoS_Cause: Controller not keeping up with pump. 2398 admin
Electroless Copper_| Conditioner 3320 | ECO1 Conditioner 3320 04510 055_| 03/06/2019] 13:47 | Concentration = 1.0000_normality, OoS_Cause: Controller not keeping up with pump, 2400 admin
Electroless Copper_| Conditioner 3320 | ECO1 Conditioner 3320 04510 055_| 03/06/2019] 17:28 | Concentration = 0.1000_normality, OoS_Cause: Bath needs to be replenished with new solution. 2032 admin
v

< >

Clicking on the “Show Out of Control” control will include analysis entries that were out of
control, but not out of spec, along with the out of spec entries. Clicking on the “Show Excluded
Data” will include analysis entries that were excluded for the SPC calculations.

Any column can be sorted alphabetically by clicking on the column title. The sort direction is
determined by the position of the “Sort Data” button.

Table data can be copied to the clipboard by clicking on the “Copy to Clipboard” button. Click
on the “Exit” button to return to the main screen.
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Cpk Report

This is a Cpk (Process Capability Index) Report by process. Any combination of processes may
be selected. Stations are only listed when there is a component within that station with the
component attribute “Include in Cpk Report” checked.

Hold down Ctrl key to select multiple

Electroless Copper
Automated Plating Cpk Report A Export To Excel
Brown Oxide

Desmear Number of data points.
Manual Platin S pr| p
Nickel/Gold Plgate Au, = Print
Pumice Pre-Clean
SES. Line +7 EXECUTE QUERY
Hot Air Level (] Exit
Control de Analisis

Process Station Component Spec. Limits Control Limits Sigma . |Pclorcp | cpk
Electroless Copper -0.12
Conditioner 3320
Conditioner 3320 0450 - 0.550 normality -0.201-1.129 0222 25 0.08 0.02
748 Microetch
Sulfuric Acid (PC Grade) 1.750 - 3.000 % -1.810-9.158 1828 25 011 -0.12
Preposit Etch 748 0700 - 1.750 o/ NaN - NaN NaN 1 NaN NaN
Cataprep
Cataprep 404 1125 1.175 SpG 1108~ 1.162 0.009 2 094 038
Catalyst
Catalyst 44 85.000 - 115.000 % 84.107 - 110.863 4459 2 112 0.93
Cataprep 404 1150 - 1.185 Sp.G NaN - NaN NaN 1 NaN NaN
Cataposit 449 4.000 - 7.500 g/I 2.590 - 7.910 0.887 2 0.66 047
Rack Strip
Hydrogen Peroxide 3.000 - 6.500 Percent NaN - NaN 0.000 0 Inf NaN
Sulfuric Acid 6000 - 15000 Percentage | NaN - NaN 0.000 0 Inf NaN
1% Sulfuric Acid
Sulfuric Acid (PC Grade) 1.000 - 5.000 Percentage | NaN - NaN 0.000 0 Inf NaN

£l

) »

The “Number of data points” control sets the number of data points to query for. Click the
“Execute Query” button to generate the report. If the number in the “Number of data points”
field is less than the number queried for, there is not enough data or there are too many data
points excluded from SPC. The data within this report contains the latest data recorded. To print
out the table, click on the “Print” button. Clicking on the “Copy to Clipboard” button will copy
the data so that it can be pasted into another program.
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Preventive Maintenance Report

The preventative maintenance report lists all preventive maintenance items according to their
date due. Items in red are overdue with the first item the most overdue. Next are the items in
green that are due with the first item being the first to go overdue. Next are the items that are not
yet due and they are listed in the order of those that will be due first. For a printout with color
coded text, click on the “Print” button.

Preventative Maintenance Report  3/10/2019 ___| Green Highlight is Due Now [l Red Highlight is overdue
.
Scrubber Clean up-Suite 104 1 2019-03-12 .
System Accuracy Test % 1 2019-03-12 |
Transfer Filter Gold 60 1 2019-03-12 |
Crest Trusweep Ultrasonic Generator 365 3 2019-03-14 |
Branson 1200 Ultrasonic Bath 365 3 2019-03-14
Crest Ultrasonic Generator, 365 3 2019-03-14
Crest TruSweep Ultrasonic Generator 365 3 2019-03-14
Branson 7000 Ultrasonic Generator 365 3 2019-03-14
Pressure Gauge Replacement 360 6 2019-03-17
Pressure Gauge For Replacement 360 6 2019-03-17
clean/calib of pH electrode of final discharge % 7 2019-03-18
Fluke True-rms Multimeter w/backlight and Temp 365 8 2019-03-19
Check Electrical Connections (Group 2) 200 12 2019-03-23
Check electrical connections 200 2 2019-03-23
5 g Weight Replacement 365 15 2019-03-26
10 g Weight Replacement 365 15 2019-03-26
Hazardous Materials Business Plan (HMBP) (EH&S) 365 15 2019-03-26
Timer Calibration 365 15 2019-03-26
Digital Temperature Controller Calibration 180 15 2019-03-26
Digital Temperature Controller Calibration 180 15 2019-03-26
Digital Temperature Controller Calibration 180 15 2019-03-26
Digital Temperature Controller Calibration 180 15 2019-03-26
Thermocouple Replacement 180 15 2019-03-26
i )
= Print ] a8 Exit ]

Station History Report

The station history report displays all analysis and make-up events for the selected station. This
report will list all concentrations and add amounts associated with that analysis on the same line
for an easier viewing. The report can copied to the clipboard with the “Copy to Clipboard”

button so that the data can be pasted into another program.
Station Report

Oisplay Non-Tiggered Componerts 4 .
Pl torinos " (20 selectstation Components i
n

= . Start Date/Time nd Date/Tme
SpecRange Optimal Range Analyss Frequency = i o i
o el | 800-70edg - =] rsranet 25828000 e ] oz assanooorm @
1700230 0x/gel | 17002300 oxlgsl Dy
0001000ppm | 30001005 500 st e Ghidou|casbr’ ctiéom
0001000 dynes/cm_|_60.00-T000 dynes/cm 2Days w2l |t oo | ot oS oot
1005000ps | 100-5000psi 20005 gl - &
030w | 130w 120005 2z
4200 [Gallons =
CopyToCigbonra] (2 pimt B s
Analyses | Additions |
Date  Event Copper Sulfate Sulfuric Acid Chioride (HCL) Surface Tension Copper Sulfate Sulfuric Acid Chloride (HCL) Operator
09-12-21 1336 oz/gal 1968 oz/gal 59.28 ppm 62 dynes/cm 168 pounds 547 gallons 3096 mis admin
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Devices
Sensor hardware integration COMING SOON.

Help

Version

Displays the current version of Lab Wizard.
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Lab Wizard Setup

To enter the main process setup, click on “Setup” then “Process Setup” from the main screen
menu. Note: Only level 5 users have access to this screen.

Adding a Process

From the setup screen, choose “Add Process” from the “Process Options” drop down menu.
Click in the “Process Name” box and enter the name for your process. Next click in the “Product
Measured in” box and choose the units that describe how the product being processed is
measured. The “Product” trigger for this process will use this data if the product option is
selected for the trigger mode. This applies to the station make-up and component analysis. If you
are not going to use product through- put as a trigger, this field can be left blank. Note: Make
sure the spelling is correct because after leaving this screen the only way to change the
name is to delete the process and start over.

Process Name ||Electroless Copper Il

Product measured in--> ||Square Feet Il

[<] Out of Spec Printout

Pop-Up Screen Schedule

Select the weekday then enable and set the
notification times to prompt the operator to
enter the amount of product that has been

run through the procress.

Notification Times

Wednesday 1300w
Thursday -
Friday oo <
0100
Saturday ﬁ
0100 w
(2 ok | B cancel |

The pop-up screen schedule is the next step in setting up the process. The pop-up screen
schedules when the operator will enter the amount of product that has been run through the
process. *If the process will not have any station makeups or component analysis that is
triggered by product throughput or a both time and product throughput, then the pop-up screen
will not be used. To schedule the pop-up screen, highlight the day of the week in the “Weekday”
list box, click on the button in the “Notification Times” window to enable, then click on the time
box and choose the time. For each day of the week, you can schedule up to four daily pop-ups.
The above procedure must be repeated for each day of the week. When all the days of the week
are accounted for, click the “OK” button. The process now appears in the “Process” list box of
the setup screen.

Checking the “Out of Spec Printout” box will cause an out of spec printout to be automatically
printed anytime any analysis within the process is out of spec.
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Adding Stations to the Process

Make sure the process that you want to add stations to is highlighted in the “Process” list box.
From the Station Options drop down menu select “Add Station to Selected Process”. Click in the
“Station Name” box and type in the station name. Next type in the station number by clicking on
the “Station Number” text box. Enter the volume of the station by clicking in the “Station Size”
box and typing the numbers. Click in the “Unit Describing Station Size” box and choose the unit
for station volume. Click in the “Trigger Station Make-up by:” and choose the trigger option for
station make-up. This trigger will notify the lab tech when a new station make-up is due. The
options available are:
1. Time: The number of hours of accumulated process time before station make-up is due.
2. Product: The amount of product processed before new station make-up is due. The unit
of this trigger is the unit specified in “Product Measured In” of the process setup.
3. Both: This option uses time and product parameters for new station make-up.
Notification of new station make-up is based on either option coming due.
4. None: With this option selected there will not be any notification of new station make-up
and the option to print out a station make-up is not available.
Click in the box or boxes that appear by selecting “Trigger Station Make-up by:” (The boxes that
appear depend on the trigger option. They are “Hours” or “Product Run Through Process” or
both.) Enter the number in the box that specifies the amount of time and/or product run through
process before notification of new station make- up.

Station Name Station Number Unit Describing Station Size
Station Size Trigger Station Make-up by: Hours
] =] =]
(= R E =
[[] Automate Add Printout Product Run Through Process
=]
[ Analyze after Make-up ﬂm
Optimal Operating Temperature Operating Temperature
This data is only used to display on the
Svion Feor r |

|u Add Instructions Il

< ok El cancel

Click the “Automate Add Printout” to automate the add printout for this station. Click on
“Analyze after make-up to require analysis after a new make-up. The optimal operating
temperature can also be set here so that it will be displayed on the station report. The drop down
menu below the text box has two options, Add Instructions and Makeup Instructions. To enter
text for either option, click the text box and type the instructions in the screen that follows.

Click on the “OK” button. The new station now shows up in the “Stations” list box. Highlight
the new station, the settings for the station are displayed below the stations list box.
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Adding Components to the Station

Make sure that the process and station that you are adding a component to are highlighted in the
“Process” and “Stations” list boxes. Use the “Component Options” menu to click on “Add New
Component to Selected Station”. Click in the “Name of Component” box

and type in the name of the component. Note: Care should be exercised when choosing this
name. It is recommended to have the component name be the same name as on the
chemical container that is used in making adds or station makeup since this will be the
name printed on add and makeup sheets.

Event Triggering

Component Name“ "

Analysis Triggered by: Hours.

Product Run Through Process

Component SPC Setup

Make-up Setpont

[] Trigger Make-up based on adds
O Re-analyze after Add
O Re-analyze after Out of Spec Analysis

[[] Have control chart display target value after every add

O Display control chart after every analysis

O indude in Cpk Report
SPC Rules|

Number of days to check for SPC

J chart after each analysis

0 Flag data point when any single value from analysis
is above or below the mean by three standard deviations
0 Flag data point when 2-out-of-3 consecutive points fal
outside two standard deviations below or above the mean
DF\ag data point when 4-out-of-5 consecutive points all appear
below or above one standard deviation from the mean
0O Flag data point when !ﬁ QB points in-a-row
on one side of the mean

Action Limits
up to prompt for action before a control limit is reaches

Action limits should be used to alert a technician with specific
instructions when an action limit is reached, Normally this will be set
orea d.

O Manually Define Control Chart Parameters Below
Upper Control Limrt: ‘
Lower Control lerti
Moving Range Average

Moving Range Upper Control Limit

Bath Concentration Units
Units for Analysis
Units for Adds

Units For New Bath Make-up

Component Constants

Concentration Constant
0,000

- ; Add Precision 000 w
L . [
[—] Add Threshold & 0.000 |
: : Make-up Precision 000 w

Add Constant
ol
0

Amount For New Bath Make-up
0
=

Spec Window

Lower Limit

Target Value

0.000

Upper Limit

Station Make-up Prompt

D Prompt Lab Technician with the instructions
below if component concentration is:

= E)

Instructions

~

~

Optimum Range

Wl - -

Lower Limic

Upper Limit

The optimal operating range is not used in
calculations. This data is only displayed in the Station
Report to display the optimal operating range

No Instructions for Analysis

[—m
Analysis Procedure

(@ TEST CALCULATION |
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Component Setup

Event Triggering

Check the “Re-analyze after Out of Spec Analysis” to require another analysis after the add is
made for an out of spec analysis. The trigger value is reset to due (0) after the initial out of spec
analysis. To initiate a new station make-up after a set total amount of adds, click on “Trigger
Make-up based on adds” option then enter the total add value in the “Make-up Set point” control.

Click in the “Trigger Analysis by:” box and choose the type of trigger for notification of analysis
due. There are four options to choose from.

1. Time: Analysis due is determined by the accumulated process time since the last analysis
or make-up. A time of “Inf” can be entered if analysis needs to be entered for this
component, but no alerts triggered for when to complete the analysis.

2. Product: Analysis due is determined by the amount of product processed (the units
selected by “Product Measured In” of the process setup) since the last analysis was
performed.

3. Both: Analysis due is determined by either time or product, whichever comes due first.

4. None: Entering analysis data will not be allowed for this component.

Depending on which trigger mode is selected, click in the appropriate box and enter the interval
between analyses.

. Units
Units
Bath Concentration Units
Add Precision 000 w ‘

-]
Add Threshold [ 0.000

Make-up Precsion  0.00 V‘

Units for Analysis

Units for Adds

0

Units For New Bath Make-up

Click in the “Bath Concentration Units” box and type the units to be used for the concentration
of this component. Click in the “Units for analysis” box and enter the unit used when performing
analysis. Click in the “Units for Adds” box and choose the unit to be used for making adds to the
station. Note: This unit must be the same unit that was used to calculate the “Add
Constant”. Choose the add precision for the add variable. Click in the “Units for New Bath
Make-up” box and choose the unit to be used for the component when a new station make-up is
required. This unit will be used in the recipe for new station make-up and will be printed in the
makeup sheet. Choose the makeup precision for the makeup variable. Click in the “Add
Threshold” box and enter the required add to issue an add sheet.

Note: If there is no unit corresponding to this component leave the box blank. For example,
if the component is not used when making a new make-up, leave the units for station make-
up blank. Both “Units for New Bath Make-up” and “Amount for New Bath Make-up”
must have something entered for this component to be included in the make-up print out.
To log adds in the log file for a station make-up, the “Bath Concentration Units” and the
“Units for New Bath Make-up” must be filled out.
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Component Constants

Component Constants
Concentration Constant Add Constant  Amount For New Bath Make-up
F' 0.000 | Fl 0.000 | F' 0.0 |

Click in the “Concentration Constant” box and enter the number that when multiplied by the
measured value from analysis gives the concentration in the units specified in the “Bath
Concentration Units” box, i.e. (measured value in units for analysis) x (concentration constant) =
concentration.

Click on the “Add Constant” box and enter the amount needed to increase the concentration by
one unit (the unit that was specified in “Bath Concentration Units” box) in the units specified in
the “Units for Add” box.

Concentration Calculation
Example: Concentration Measured In: % by volume

Station size: 50 Gal.

Units for add: Liters
For a 1% change in concentration, the add constant would be:

.01*(50 Gal)*(3.785 Liters/Gal)=1.89 Liters / %. For every 1% change in concentration,

an addition of 1.89 Liters must be made. The add constant in this case would be 1.89 (the add
amount to change the concentration by one unit).

To test the calculation of the concentration and addition of this component, click the “Test
Calculation” button. Note: The “Test Calculation” button will only work if the component
screen has been opened from the “Modify Attributes of Selected Component” menu option,
if this is a new component then the screen will need to be closed with the “OK” button and
reopened to test the calculations. The analysis screen appears.

Station #EC01 (Conditioner 3320) of the Electroless Copper Process

Conditioner 3320

Enter a number in the “Enter Your
Measured Value Here” that simulates
the analysis for the component.
Compare the value shown in the
“Concentration” box with your
calculated value using the units to the
right of the “Concentration” box. If

-]
Enter Your Measured Value Here -> ¥ 0.0000 mis

Concentration--» || 0.0000 normality
Delta---» |§0.5000

Add Threshold liters

The amount for you to add is --> liters

) Edit Add Amount

i

[J ANALYSIS PROCEDURE

g:-j Ok El cancel

the numbers are the same, the

“Concentration Constant” is correct. If the numbers are not the same, recheck the calculation of
the “Concentration Constant” paying attention to the units specified. Next check the “Delta”
value. This value is the difference between the “Target Value” and the calculated concentration.
The equation for this is: Delta = [(target concentration) - (measured concentration)].
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Now check the number in the “The amount you add is” box and compare the number to your
calculated add. If both numbers are the same, the “Add Constant” is correct. If both numbers are
not the same, recalculate the “Add Constant” paying attention to the units specified. This
equation is used to calculate the addition: Add =(Delta) x (add constant). If the component
concentration or add amount cannot be accurately calculated with these formulas, then the
complex formula option can be used. See the Complex Formulas section for more information.

Note: Changing the “Target Value” does not affect any of the constants and the add
amount will remain correct. Changing units, method of analysis, or station size will cause
an error and the affected constant will have to be recalculated.

Process Specification Window

Spec Window
Lower Limit Target Value Upper Limit
oo | oo J oo |

Click in the “Lower Limit” box and enter the number for the lower limit of the process
specification for this component. The units associated with this number are the same as those
selected in the “Bath Concentration Units” box. The lower limit is used in the component history
trending chart and the component SPC screen. Click in the “Target Value” box and enter the
target concentration desired after an addition to the station is made. The unit associated with this
number is the same as in the “Bath Concentration Units” box. The target value is used in the add
calculation after the analysis is entered. Click in the “Upper Limit” box and enter the upper limit
of the process specification for this component. The unit for this number is the same as “Bath
Concentration Units”. The upper limit is used in the component history trending chart and the
component SPC screen.

Station Make-up Prompt

To prompt a lab tech with a message, check this Station Make-up Prompt

box. Clicking on the > or < button as desired. Enter e o  companent concentaton

the concentration value in the space provided. Type Instructons .
the desired message in the text box labeled -
“Instructions”.
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Component SPC Setup

Component SPC Setup [X] Have control chart display target value after every add

[ Display control chart after every analysis
[ tnclude in Cpk Report
SPC Rules|

= Number of days to check for SPC O Manualy Define Control Chart Parameters Below
ﬂ chart after each analysis

0 Flag data point when any single value from analysis
is above or below the mean by three standard deviations

DF\ag data point when 2-out-of-3 consecutive points fal
outside two standard deviations below or above the mean

DFIag data point when 4-out-of-5 consecutive points all appear
below or above one standard deviation from the mean

O Flag data point when Q)7 @8 points in-a-row
on one side of the mean

The SPC setup options are as follows:

1.

SPC Rules o
Enter the number of days of history to include in the SPC | rig dats pant wren any sngie vakie from analyss
calculations. Note: You should disable the SPC rules
until there is enough history to calculate the control
limits. This can be accomplished by un-checking all the |~ e or2beve one standard devacon from the mean

rules.

1.

Have control chart display target value after every add: With this option enabled the
target value will be plotted whenever an addition is made. This option should be used so
that the full range of concentrations are displayed in the trending and SPC charts.

Display control chart after every analysis: Enable this if you want to see a control
chart after every analysis. If disabled the control chart will only appear if the analysis is
out of control or out of spec.

Include in Cpk Report: Check this to include the component in the Cpk Report.
Manually Define Control Chart Parameters Below: Use this option with care. This
option should only be used when the value of the upper control limit, lower control limit,
moving range average, and moving range upper control limit are known. The purpose of
this setting is to identify drift of a process that is in control.

Check the rules that you want to be applied to the data for this component in the
component control charts. Based on these rules, the control chart will indicate any data
points that are out of control. The choice of rules is listed below.

Number of days to check for SPC
ﬂ chart after each analysis

is above or below the mean by three standard deviations

n Flag data point when 2-out-of-3 consecutive points fall
outside two standard deviations below or above the mean

DF\ag data point when 4-out-of-5 consecutive points all appear

Flag data paint when' @7 @) 8 points in-a-row
on one side of the mean

Flag data point when any single value from analysis is above or below the mean by three
standard deviations.

Flag data point when 2-out-of-3 consecutive points fall outside two standard deviations
below or above the mean.

Flag data point when 4-out-of-5 consecutive points all appear below or above one
standard deviation from the mean.

Flag data point when 7 or 8 (you must choose one) points in-a-row on one side of the
mean.
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Action Limits

Lower Action Limit Upper Action Limit  Action Limit Instructions

[Enable Action Limits F"-' 0.000 I FI“. 0.000 I Lower v|

Check this option to enable action limits. Enter the values for the upper and lower action limits.
Note: The value of these limits must be inside the value of the control limits and the spec
limits. Enter the upper and lower limit instructions to be displayed when the respective limit is
exceeded. Note: These instructions are not displayed if any of the control or spec limits are
exceeded.

The “Analysis Procedure” drop-down menu at the bottom of the screen contains other options.

g Analysis Procedure
& |
Click this drop-down menu to select the function of text box above the menu. A nstructions

Make-up Instructions
Complex Formula

Analysis Procedures
Click on “Analysis Procedures” in the bottom drop down menu. Click in the text box. Type the
analysis procedure in the text box that appears. Click on the “Exit” button. A file is created in the
sub-directory of Lab Wizard called procedures. The file name is made as follows: component
name-station name-process name.doc.

Add Instructions

Click on “Add Instructions” in the bottom drop down menu. Click in the text box. Type the
instructions into the text box that appears. Click on the “Exit” button. The instructions will
appear to the right of the component when it is printed out in the add sheet.

Make-up Instructions

Click on “Make-up Instructions” in the bottom drop down menu. Click in the text box. Type the
instructions into the text box that appears on the next screen. Click on the “Exit” button. The
instructions will appear to the right of the component when it is printed out in the station make-
up sheet.

Complex Formulas

Click into the text box and the formula screen will appear. See the Complex Formulas section for
details. Formulas must be input from the “Modify Attributes of Selected Component” option.

Click on the “OK” button when done updating the component attributes to save any changes.
Note: Leave all data entries blank if they do not apply.

By default, the following entries are required if the component has a trigger.

1. Trigger value

2. Limits (Lower and Upper)

3. Target Value

4. Concentration constant (This number will not be used when a complex formula is

used.)

Note: The setup data is not saved until you exit from setup. It is suggested that you exit
setup every 30 minutes to save the setup data.
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Setup Menu

The main setup menu resides at the top of the setup screen.

| File Edit Setup Preventive Maintenance Printing Ernail Backup/Restore Utilities

File
1 Cancel: Exits the setup menu without saving.
2 Save and Exit: Saves all modified data and exits the setup menu.

Edit Pareto Causes

This screen allows you to add, remove, and determine how a cause is executed. The pareto cause
screen is initiated when any analysis is out of spec (determined by the upper and lower limits).
This screen requires the operator to choose a listed cause or add a new cause. This “Out of Spec”
cause is then associated with that data.

1. Include/Exclude Selected Cause from Charts, Paretos, SPC Calculations

button. Highlight the cause to change and click on this button to alternate between

include and exclude options. Excluded causes will also not trigger an out-of-spec

email to be sent.

2. Delete Selected Cause Highlight the cause to be deleted and click on the button.
3. Add New Cause Click in the “New Pareto Cause” window and type in the new cause.
Click the “Add New Cause” button.

Pareto Causes

(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)
(Cause is Included on Charts, paretos, and SPC calculations)

Start up

Analysis too far apart

Analysis overdue

Tank level too low

Tank level too high

Concentration high due to previous add
Previous add not made

POSSIBLE PROBLEM WITH RECTIFIER
New Bath: Make Up of New Bath is High.
Due for dump

New Bath: Make Up of New Bath is Low
High temp--reduce etch time

BATH OVERFILLED

entered wrong number

NEW BATH--Sp.G. normally low

Not enough ventalation, PH high
maint.add possibly not made

plated too long

Controller not keeping up with pump.
bath was carbon treated

Circulation in bath keeps stoping.

Bath needs to be replenished with new solution.
conc.add possibly made

operator overetched

possibly time to change the bath

bath is being used for rework also

“ INCLUDE/ EXCLUDE SELECTED CAUSE

J | == DELETE SELECTED CAUSE

]

New Pareto Cause

<+ ADD NEW CAUSE

(B close

Click on the “Close” button to exit this screen.
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Global Constants

This screen is used to change the value of existing global constants. You cannot change the name
or delete the entry. To change a value, highlight the global constant you want to change. Enter
the new value in the control provided then click on the “OK” button. The new value will be used
in all formulas that have this global constant.

Select Global Constant to Edit Description _{description cannot be edited)
GLOBAL: 1.0N NaOH mis@0.9600 GLOBAL: 1.0N NaOH mis

New value for selected global constant

=0.96000 |
’1’_’9 Ok ] E cCancel ]
If no global constants have been defined you |* X
will be presented with the following error There are no Global Constants to it
Global constants are created and used in a
message. complex formula found under the "modify
attributes of selected component option”,

For more information about global constants see the Complex Formulas section.

User Mode

These screens regulate the protocol used for user log on. Access is allowed (without logging on)
to any option that does not require data to be input.

1 Single User Mode: The user %4 SINGLE USER MODE
remains logged in until they log , .
Single user mode allows the lab tech to remain

out or the software is restarted. logged on no matter how many different
options are accessed.

2 Multi-user Mode: Requires the
user to log in every time an
. . . . Multi user mode requires the lab technician to
Optlon 1S PleEd that reqlﬂres enter his/her name every time an option that
input After thlS Option iS requires an input is accessed.
completed, the user is
automatically logged out.

(=]

| = MULTI USER MODE ]
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Event Triggering Symbols

Use this screen to setup how the pre-
event and overdue symbols activate.
Pre-event symbols that use a time
trigger for a station or component can
be set to show up any number of
minutes before that event is due. Just
enter the number of minutes desired
in the control. Pre-

event symbols that use a product
throughput trigger for a station or
component can be set to show up by
any number of product throughput
units before the trigger is due.

The setting for the overdue event
involves choosing a percent of the
appropriate trigger. When the station
or component remains due for the
entered percentage of the trigger

Event Not Due
+ Pre-Event Warning Symbol
¥ Event Due Symbol
X Event Overdue Symbol

Settings for Pre-Event Warning Symbol

=]
Time Triggers: Show symbol before an event is due (Minutes).
Product Through-put Triggers: Show symbol |[[=]
before an event is due by this amount. |{ -

Settings for Overdue Symbol

n%
Time Triggers: Show overdue symbol after the event |[ -]
has been due for n% of it's trigger value (hrs.). ||~ | :

n%
Product through-put Triggers: Show overdue symbol after |[[=]]
the event has been due for n% of its trigger value. || - |

value, the overdue symbol will

B Exit

appear.

Example: If the entered value is 10% and the trigger value is 4 hours. The overdue symbol will
appear when the event has been due for 0.4 hours. If the product throughput trigger value is
10000 sq. ft. and the entered value is 1%, then the overdue symbol will appear when the event
has been due for 100 sq. ft.
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Preventative Maintenance

This screen displays the
preventive maintenance
list. Clicking on an item
shows the maintenance
recurrence schedule and
the next occurrence of the
item. Overdue (days) is
the number of days, after
the pm is due, that it will
become overdue if not
completed. Both the
maintenance recurrence
schedule and overdue
(days) can be edited from
this screen.

Disable Recurrence

fi) Change to Classic Style PM Task

PM Task Name
Etch Plating Tank

New Style PM Recurrence

Start Date = | 10/2/2021 9:00:01 AM

Time of Day
902 00 Am

©Day ! ofevery months)

The First day of every 1 /month(s)

Next Ocurence
11/1/2021 9:00:00 AM
PM Alerting
Overdue
7 days
An 'Overdue' alarm event

will be triggered this par
PM is due.

Last Completed

| 2021-09-15 09:14:36

Preventive Maintenance Tasks

©, Search PM's

Etch Plating Tank
Plating Anode Maintenance
Resist Strip Cleaner

[{,. CrostetenpM Tk | | ||t isctonsFrselectedpb || 3 Delteselcteap | | W e |

If a PM task will no longer need to be completed, but the data for past completions needs to be
kept, then selecting the “Disable Recurrence” checkbox will stop Lab Wizard from triggering
any future occurrences of the task.

Create New PM Task

Use this screen to add a
new preventive
maintenance task.

Enter the name that will
be displayed on the main
screen under “PM Task
Name” and enter the
instructions in the box to
the right.

Set the date and time for
the start of the PM
recurrence schedule at the
“Start Date.”

NewStyle  Classic Style

PM Task Name

PM Recurrence
Start Date ~ | 9/15/2021 2:14:38.491 PM
Recurrence Pattem Time of Day
Monthly 92 00f am

©Day 1 ofevery| 1lmonths)

The First day of every 1| month(s)

Next Ocurrence.

9/15/2021 2:14:58 PM

PM Alerting
QOverdue

7| days

An'Overdue’ alarm event

will be triggered this many
days after the PM is due.

PMInstructions.

[n Cancel ]

{&5 Create PM and Exit ]

Lk This P Task wien o 5 ]

Note: The start date will not be the first occurrence of the PM. The start date can be set to
a date in the past to target a specific date for the first occurrence. Check the date listed
under “Next Occurrence” to insure the date is correct.
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The recurrence pattern can be set to weekly, monthly, or yearly. The time of day to issue the PM
can also be specified.

Weekly Recurrence Pattern

If the recurrence pattern is set to weekly then the Recurrence Pattem Time of Day
options will be changed to match that pattern. < | Weekly 8 0O AM
The number of weeks between each occurrence

can be set and each day of the week the task Recur every 1| week(s) on:

should occur on can be selected.
Sunday [ Monday Tuesday Wednesday

Thursday | |Friday Saturday

Monthly Recurrence Pattern

For a monthly recurrence pattern the task can be scheduled for a specified day number and
recurring a set number of months. If the Recurrence Pattern Time of Day

listed day number is not in one of the * Monthly al* ool am
months that the task would occur on then it
will instead trigger on the closest day
number for that month, i.e. if the task is to
occur on the 30" of each month then in
February the task will occur on the 28"
instead. Alternately, the task can be
scheduled to recur on the first, second, third, or fourth specified day of the week every set
number of months.

o Day 30| of every . 2| month(s)
The First Tuesday of every 1 month(s)

Yearly Recurrence Pattern
If a yearly recurrence pattern is selected then

Recurrence Pattern Time of Day
the number of years between each occurrence =1y .
~ Yearly 9% 001 AM
can be specified. The task can be scheduled to
occur on a specified month and day number. | gecyrevery | 1| yearts)
Or the task can be scheduled for the first,
. g o On lanuary 1
second, third, or fourth specified day of the ;
On the: First day of |January

week of a specified month.

The PM task can also be linked to a process, station, or component. Linking the task with a
process, station, or component will display the link in the Dashboards if activated.

When finished setting up a new PM task, click the “Create PM and Exit” button to return to the
manage PM tasks screen.

56



If the Classic Style of PM tasks is preferred then selecting the “Classic Style” tab will display the
window shown below.
Note: The PM description is limited to 75 characters.

PM Description Nate: 75 characters max
-
¥
Start Date Maintenance Interval (days) Overdue (days)

= 031102019 | Ho | Ho |

Q:” Save J n Cancel J

Fill in the preventive maintenance description, maintenance interval (days) and overdue (days).
Click on the “Save” button to save and return to the preventive maintenance list screen.

. Copper tank #1 filter ch
PM Instructions opperfan rler change

. . Enter Ere’venﬂve maintenance instructions below
The instructions for a selected Preventative Maintenance Instructions. 2

component can be changed by clicking
the “Edit Instructions for Selected PM”
button.

Type the instructions and click the
“Save” button to save and return to the
PM list screen.

qg’ Save J n Cancel J

Delete PM Item

Select the PM to delete in the PM list screen. Choose the Delete PM Item menu, a popup window
will be displayed to confirm deleting the selected task. Deleting a PM task will also delete all
data for that task from the database.

Click the “Exit” button to save all changes and return back to the main process setup screen.
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Printing

[u Print Setup for Add Slips |
Fields Enter what you want to be printed in the box below
Tracking # . . ~
ADD SLIP Tracking #<<{Tracking #>>>
Date
Time Date: <<<Date>>>
Station Number Time: <<<Time>>>
Process
Station Process: <<<Process>>>
Add Information °
Technician's Name
Amount Over Due Station: <<<Station>>>
Spec Parameters
Station Add Instructions Station #: <<<Station Humber>>>
sSafety Equipment: Wear Safety glasses, gloves and apron.
PLEASE MAKE THE FOLLOWING ADDITIONS:
<<<Add Information>>>
v
Issued By: <<<Technician's Hame>>> Initials:
# SETUP PRINT FORMAT J
b Adds Made By: Date: Time:
(?) HELP J Please return this add slip to the lab.
a EXIT |
Number of Copies to Print
=]
v

This screen is used to create a customized print template for all add sheets. Clicking on an item
in the “Fields” column on the left inserts a variable into the template on the right. When the
sheet is printed, the variables are replaced with the appropriate data. On the template, variables
are enclosed in brackets like <<<variable>>>.

Example: Clicking on the “Date” field on the left inserts <<<Date>>> into the template on the
right at the cursor position and when printed, will be replaced with the actual Month/Day/Year.

Once the add sheet template is filled out, click “Setup Print Format” to preview the results.
Below is a detailed description of each field variable.

1. <<<Tracking #>>> This is the tracking number from the main screen which can be
included on your printouts. The number increments by one every time an Add slip or a
Station Make-up slip is printed. However, it does not increment when you do a test print.

2. <<<Date>>> Provides the current date.

<<<Time>>> Provides the current time of day.

4. <<<Station Number>>> Provides the station number.

w
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5. <<<Process>>> Name of the process.

6. <<<Station>>> Name of the station.

7. <<<Add Information>>> List of all components with add amounts along with any
instructions to the right of the add amount (if add instructions were created).

8. <<<Technician's name>>> Name of the person logged in.

9. <<<Amount Over Due>>> Displays the hours or product amount that the event was
overdue.

10. <<<Spec Parameters>>> Displays the concentration, upper limit, target value, lower
limit, and unit for concentration for each component listed.

11. <<<Station Add Instructions>>> Add instructions that are included for all components
within a station. These add instructions are created in station setup.

Number of Copies to Print: This setting is limited to a maximum of 4. Setting this to zero will
not allow any printouts, however, the add is still issued and appears in the “Add and Make-up
Issued” control on the main screen.

Setup Print Format

This screen shows how the : :
Type Of Printout ADD SLIP Tracking 4000025
printout will look. Clicking MAKEADDSTOSTATION (1| mm e
€« 3 » Electroless Copper
on the “Test Print” button p——— e
will print out a sample copy || erwamefrmere | sl | |
without Changing the taic[]  Underine[] Boid ] e Exmipments Woss Safety g, glore d s
tracking number. You can — R ———
change the print font, font | Sl copes =
size, font color, and font Sixtlon
8] Conditioner 3320 |

style. To preview add sheets
for different processes and

ued By: admin  Tnitials:

rre— N -
stations, use the “Process” - e o
[ Exit

and “Station” pull down
menus. To leave this screen
and return to the “Print
Setup for Add Slips”
screen, click on the “Exit”

button. If any changes have
been made to the print format, a “Save Changes to Print Format?” dialog prompt will appear.

To exit the “Print Setup for Add Slips” screen and return to the “Setup” screen, click on the
“Exit” button. If any changes have been made, a dialog screen will appear “Save Changes to
Print Setup For Add Slips? .
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Make-up Template

lu Print Setup for New Makeup Printout I]

Fields Enter what you want to be printed in the box below
Tracking # | REHAKE-HEW BATH ~
Date Tracking #<<<Tracking #>>>
Time
Station Number
Process DATE: <<«Date>>>
Station TIME: <<<Time>>>
H ime.
Makeup Info

Technician's Name
Amount Over Due
Spec Parameters STATION: <<<Station>>>
Station Makeup Instructions

PROCESS: <<<Process>>>

STATION #: <<<Station Number>>>
SAFETY EQIUPHENT: Wear safety glasses, gloves, and apron.
CAREFULLY REMAKE A NEW SOLUTION USING THE SPECIFIED AMOUNTS BELOW:

HOTE: ALWAYS ADD WATER FIRST{IF REQUIRED)?!

<{<{Makeup Info>>>

Return all containers to the chemical storage area.

Issued by: <{<<{Technician's Hame>>> Initials:

Y Remade By: Date: Time:

Please return this make-up sheet to the lab.

# SETUP PRINT FORMAT J

: (2) HELP J

: (%] EXIT J

Number of Copies to Print

This screen is used to setup the printout for the makeup sheets. This screen setup is the same as
the “Add Template” screen with the exception the field list. “Makeup Info”, the component
recipe for making up a new station, replaces “Add Information” and “Station Makeup
Instructions” replaces “Station Add Instructions”.

Note: For a component to be included in the make-up recipe, the “Unit for New Station
Make-up” and “Amount for New Bath Make-up” in the component setup must be filled
out. To log the addition to the log file, the “Unit Describing Bath Concentration” of the
component setup must be filled out. The order of the components in the recipe can be
changed in the “Modify Attributes of Selected Station” selection of Setup.
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Out of Spec Template

This screen is for setting up the template for the out of spec sheet. When the out of spec printout

option is enabled, a printout is automatically printed using this template.

Fields

Tracking #

Date

Time

Process

Station

Station Number
Spec Parameters
Amount Over Due
Last Analysis Date
0oS Cause and Comments
Technician’s Name

# . SETUP PRINT FORMAT ]

(2) HELP ]
[X] EXIT ]
Number of Copies to Print

Print Setup for Out of Spec Printout

Enter what you want fo be printed in the box below

OUT OF SPEC HOTIFICATION

Date:<{<<Date>>>
Time:<<<Time>>>

Tracking#:<<{Tracking #>>>
Process:{{{Process>>>

Station:<{<<Station>>>

Station#:<<{{Station Number>>>

Component Parameters:
<<<Spec Parameters>>>

{{<{Amount Over Due>>>
<<<Last Analysis Date>>>

<{<<00S Cause and Comments>>>

The procedure to make this template is the same as add and make-up templates, only the fields
are different. The field choices are Tracking #, Date, Time, Process, Station, Station Number,
Spec Parameters, Amount Over Due, Last Analysis Date, OoS Cause and Comments and
Technician’s Name.
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Email

Email Server

Type the address of the SMTP mail server. This is
required to enable the email functions. Leave blank if
you are not using email. Select the “TLS” switch if this

option is needed by the email server. If authentication of

outgoing email is required, type in the username and

password, otherwise leave blank.

Email Addresses

Type in all email recipients email
addresses. Check the days of the
week each recipient should receive
email.

Use the File>>Save and Exit to save
and return to the setup screen.

SMTP Mail Server Port
I e
From Address
! |
TS
<>
Username
! |
Password
L |
47 Save B cancel

Email Addresses

Enter email addresses below

Email Address

Email Schedule

sun

Mon  Tue  Wed Thu Fri

| casey@1ab-wizard.com IO i
Email Address Email Schedule

Sun  Mon Tue Wed Thu Fri

|[ brz0@1ab-wizard.com | 0 x K X
Email Address Email Schedule

Sur Mon  Tue  Wed Thu Fri

|[ suppori@iab-wizard com | ¥ X N KX
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Email Recipients

Click on an email address to display the assigned alarms for that address. To add an alarm, click
on the desired alarm in the “Alarm List”, and then click on the “Add” button. The alarm will
appear in the “Alarms Assigned to Selected Email Address” list box. To remove an assigned
alarm, click on the alarm in the “Alarms Assigned to Selected Email Address” list box, and then
click on the “Remove” button. The alarm will appear back in the “Alarm List”. When any
assigned alarm is activated, all recipients that have the alarm assigned are emailed if that day is
scheduled for email.

Email Addresses Alarm List Alarms Assigned to Selected Email Address

brad@lab-wizard.com
casey@lab-wizard.com issued add overdue
support@lab-wizard.com issued make up overdue

issued preventive maintenance overdue
concentration out of spec
concentration out of control

scheduled make up overdue

scheduled analysis overdue

Select the email address to
configure the desired alarms

Select an alarm to add to the
selected email address

Select an alarm to remove from
the selected email address

The assignable alarms are:
Scheduled analysis overdue
Scheduled make up overdue
Issued add overdue

Issued make up overdue
Concentration out of spec

S S

Concentration out of control

Choose File>>Save and Exit menu to save and return to the setup screen.
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Test Email

Use this screen to test the email
function. Type the mail server
address, recipient email address
(To Address), subject, and
message. The “From Address”
is optional. If password
authentication is required for
outgoing email, type in the
username and password (leave
blank if authentication is not
required). Activate the “TLS”
switch if this option is needed
by the email server. Click the
“Send” button. The program and
server communication is
recorded in the “Server
Response” window to aid in
troubleshooting.

File

SMTP Server Address

Port

'S B

From Address

To Address

Subject

Message

: B8 Cancel

TLS

Use if authentication is required,
otherwise leave them blank.

Username

Password

Server Response

emor details

status  code

2l fo

source

Choose File>>Exit menu to return to the setup screen.
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Process Modification

Modifying a Process

To change attributes of a particular
process, highlight the process to be
modified. Choose “Modify Attributes of
Selected Process” from the Process
Options pull down menu. The following
screen appears.

Make the changes desired and click on
the “OK” button.

Process Name IIEIectloIess Copper I|

Product measured in--> IISquale Feet I|

[] Out of Spec Printout

Pop-Up Screen Schedule

Select the weekday then enable and set the
notification times to prompt the operator to

Sunday
Monday

enter the amount of product that has been
run through the procress.

Weekday w
—————

Tuesday
Wednesday
Thursday
Friday
Saturday

Notification Times

o | (B |

Deleting a Process

To delete an entire process, choose
“Delete Process” from the Process
Options pull down menu. Highlight
the process in the screen that appears.
A prompt appears asking for
confirmation.

Select A Process To Delete

Electroless Copper

Automated Plating

Brown Oxide

Desmear

Manual Plating

Nickel/Gold Plate

Pumice Pre-Clean

S.ES. Ling[ %

H ot AI r Le Are You Sure You Want to Delete Brown Oxide?

Control d

YES

Cancel

B Cancel

65




Modifying a Station

To change attributes of a particular station, highlight the station to be changed. Choose “Modify
Attributes of Selected Station” from the Station Options pull down menu. The following screen
appears:

Station Name

Everything on this screen can be edited except ﬂ“”g’“ Acid Copper 2 ||
the station name. This is also the only place to Station Number sm,o,, B
change the order of the components of a ||60-61 || FFBUU oo | |iGa"0ns ||
station. The components are printed in the Tfef Station Make-up by: | tomate Add Printout
order that they appear in the “Station Makeup [ Analyze after Make-up
Order” window. This applies to both add and

makeup slips. When you click on a component
in the window, the component goes to the top
of the list. Therefore, click on the components
in the reverse order that you want them to ||:?:| Add Instructions ||

appear. Grayed out components will not Do not add any salts until the last bar of product has exited ~ »
appear on add or make-up slips. The station meiernkvie b
“Add Instructions” and “Makeup Instructions”

are accessed by choosing from the drop down

menu. Click into the text box and type the

instructions in the screen that appears. These i
instructions will appear any time a makeup or ~ _>aton Makeup Order

add sheet is printed (provided the field is in the §3|$Er?£ iilifjte

template). Click “OK” to except the changes Chioride (HCI)

or “Cancel” to abort any changes. VC

Optimal Operating Temperature Operating Temperature

This data is only used to display on the
Station Report.

W’ Ok E3 cancel

Deleting a Station

To delete a station from a process, highlight the process and station. Choose “Delete Station
from the Selected Process” from the Station Options drop down menu. The following prompt
appears:

You have chosen to delete the station:

1% Sulfuric Acid
From the Electreless Copper Process.
Cancel

Click on “OK” to delete or “Cancel” to abort.
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Modifying a Component

To make changes to a component, highlight the component. Choose “Modify Attributes of
Selected Component” form the Component Options pull down menu. Make the changes desired
and be sure to click outside the box of the last entry before clicking on the “OK” button. Failing
to do this will nullify the last entry and that change will not take effect.

Note: If a formula is used for the calculation of concentration and add, there must be a
formula for both concentration and add. The concentration and add constants will be
ignored if a formula is used.

Deleting a Component

To delete a component from a station, highlight the
process, station, and component. Choose “Delete I
Selected Component” from the Component Options
pull down menu. The following prompt appears:

Delete Component

Sulfuric Acid (PC Grade) II

«F oK J (x| (‘anceIJ

Duplicate/Rearrange

Selecting this option from any of the process, station, or component drop-down menus will bring
up the following screen.

Process

Stations

Components

Lane 2 - Preplater
ane 3" Plater

Lane 2 - Rack Strip
PH Calibration
East Hoist Line
Strip Etch Strip

Copper Strike

Bright Acid Copper 1
Bright Acid Copper 2
Bright Acid Copper 3
Bright Acid Copper 4
Bright Acid Copper 5
Bright Acid Copper 6
Satin Nickel 1

Satin Nickel 2
Semi-Bright Nickel 1
Semi-Bright Nickel 2
Semi-Bright Nickel 3
Semi-Bright Nickel 4
Bright Nickel 1
Bright Nickel 2
Microporous Nickel
Decorative Chrome
Chrome Pre Dip
Final DI Rinse

Satin Nickel Activator

Copper Sulfate

Sulfuric Acid

Chloride (HCL)

Surface Tension

Filter Cartridge Changed
Anode Bags Changed

Duplicate Station

Duplicate Component

47 Save8 Close

The stations and components lists will change based off the selected process and station. The
selected process, station, or component can be moved up or down in the list by clicking on the
Move Up/Down button in the respective section. Changing the order will change the order the
items are listed in on the main screen. Changing the order of the components will also change the
order they are listed in on the component analysis screen.
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Duplicate Process

When duplicating a process
a different name will be
required. This will duplicate
all stations and components
within the process. If the
“Reset All Triggers” option
is unchecked then the new
process will *

Duplicate Station

When duplicating a station
the new station can be
copied to the same process
or another process can be
selected with the drop-down
menu. If the new station
will be in the same process
as the original, then the

Duplicate Process

Process te Duplicate Lane 2 - Preplater

Mew Process Mame

This will reset all of the make-up triggers for each station in the new process
along with resetting each component analysis trigger within each station.

m Cancel

Reset All Triggers

-

=
w Done

Duplicate Station

Station to Duplicate Etch !
Copy Station to This Process ~ Lane2 - Preplater
New Station Name

MOTE: Duplicating a station will reset the station make-up trigger and all component analysis

triggers within the newly created station.
m Cancel

’-\-_-."“\ Done

name must be different than the original name. All event triggers will be reset for the new
station, including all component analysis triggers.

Duplicate Component
When duplicating a
component there will be a
drop-down menu for both
the process and station. If
the component is being
copied into the same
station as the original

Duplicate Component

Component to Duplicate Chromic Add
Copy Component to This Process = Lane 2 - Preplater
Copy Component to This Station - Etch 1

New Component Name

MOTE: Duplicating a component will reset the analysis trigger for the newly created component.

’-\-_-.‘.’\ Done n Cancel

component, then the new

component will need to have a different name than the original component. The analysis trigger
will be reset for the new component.

68




Complex Formulas
To setup a complex formula, enter the component modification screen and choose

8 e from the drop down menu at the bottom of the screen. Click in the text box

above the menu to configure the complex formulas.

Setting Up Complex Formulas for "Sulfuric Acid (PC Grade)"

Concentration Calculation

|[:]  ADD VARIABLETOYOURFORMULA || @)Valid Formula

|
Add Calculation

v

5] ADD VARIABLETOYOURFORMULA || @)Valid Formula []Enable Conditional Add

: ,1/:, 0Ok J El cancel J \g Help J

The mathematical functions used are + for addition, - for subtraction, * for multiplication, / for
division and " for power of x. Parentheses are used to enforce the order of operations.

Note: Variables cannot be typed in the formula box. You must use the “Add Variable to
Your Formula” drop down menu to create the variables and insert them into the formula.

Built-in Functions

The following list of functions can also be used in the formulas.
abs(x) absolute value
acos(x) arc cosine
acosh(x) arc hyperbolic cosine
asin(x) arc sine
asinh(x) arc hyperbolic sine
atan(x) arc tangent
atanh(x) arc hyperbolic tangent
ceil(x) rounds to next highest integer
cos(x) cosine
cosh(x) hyperbolic cosine
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Note: All angles used in trigonometric functions must be expressed in radians.

cot(x) cotangent
csc(x) cosecant

exp(x) exponential e/ x
expml (e x)-1
floor(x) rounds to next lowest integer
In(x) natural log
Inp1(x) In(x+1)

log(x) log base 10
log2(x) log base 2
sec(x) secant(x)
sinc(x) sin(x)/x

sin(x) sine

sign(x) if number > 0 returns 1 =0 returns 0 <0 returns —1

sinh(x) hyperbolic sine
sqrt(x) square root

tan(x) tangent

tanh(x) hyperbolic tangent

Adding Variables

Click the “Add Variable To Your Formula” drop-down menu, the available options are:

1.

©®ND VA WN

Create New Input

Create New User Defined Global Constant

Concentration For

Add Amount For

Lower Limit of

Target Value of

Upper Limit of
Concentration Constant for
Add Constant for

10. Amount for Station Makeup for

Inputs fields are used to input numerical values from the analysis screen into the formula.

When entering numbers in the analysis screen, the input fields are listed to the right of the
control. Enter the number and click on the appropriate field to assign the number to that field, the
number will appear in the box to the left of the assigned field. Enter a new number and click on
its appropriate field and so on. When all the inputs have been assigned numbers, the formula will

be solved and a value will be displayed.
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Creating a New Input

You are adding a new Input to your formula for "Sulfuric Acid (PC Grade)”
Please Enter an Input iption and Unit of

Choose this option from the “Add Variable to
Your Formula” menu and the following screen
appears. [ J ]

Type the description and unit of measurement and click on the “OK” button. The input field
created now appears in the complex formula box. You can now act on this input field by typing
ina +, -,*, or /. To use a number in the formula, just type it in.

Note: Once the input has been created, it will now appear at the bottom of the “Add
Variable to Your Formula” drop down menu and may be used in other formulas.
Example: The following example requires two inputs:

Concentration formula
((<<<INPUT: Absorbance 526 nm>>> *47.88)+(<<<INPUT: Absorbance 603 m>>>%*95.34))*.172

Click in the “Concentration Calculation” box on the Complex Formula screen. Into the formula
box, type two-left parenthesis “((”. Click on the “Add Variable To Your Formula” menu. Choose
“Create New Input”. In the screen that follows, type “Absorbance 526 into the “Input
Description” text box. Into the “Unit of Measurement” text box, type “nm”. Click on the “OK”
button. Now type “* 47.88)+( ” to the right of the input field that was just created.

Click on the “Add Variable To Your Formula” menu. Choose “Create New Input”. In the screen
that follows, type “Absorbance 603” into the Input Description text box. Into the “Unit of
Measurement” text box, type “nm”. Click on the “Ok” button. Now type “*95.34))*.172”. The
formula should look identical to the formula above.

Note: When two inputs are used in a concentration calculation, the analysis screen will
have all the inputs listed to the right of the numerical input box.

Station #EC01 (Conditi 3320) of the Copper Process

As in a normal analysis, enter your
Conditioner 3320

measurement in the “Enter Your

Measured Value Here” box, then to the ) - S
right, click on the appropriate input that CtDtlt e
was measured. Enter the measurement for actesnod 52 ers

the next input and click that input to the e o orsoutoass's— B2 o
right, you will see the measured value to Oassprocoue (Bt addamour
the left of the input name when done o (B cancel |

correctly. Repeat these steps for all inputs
listed. When all the inputs are satisfied, the formula is solved.
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To use a value from another component SELECT A COMPONENT

within the station, choose the appropriate DI Water
Preposit Etch 748

item from the “Add Variable to your Copper
tch Rate

Formula” menu. The following screen
appears:

Click on the desired component and the
“OK?” button. The field now appears in the
“Complex Formula” box.

4+ Ok E3 cancel

Add formula
Example: (<<<Target Value of 3308 A>>> -<<<Concentration For 3308 A>>>)*5

Click in the “Add Calculation” box on the Complex Formula screen. Type a left parenthesis “(”.
Click on the “Add Variable To Your Formula” menu and choose “Target Value of”. In the next
screen, select the component for which the addition is based on (in this example 3308A). Click
on the “OK” button and the field appears in the “Add Calculation” box. Type a minus sign “-” to
the right of the field that was just created in the formula. Click on the “Add Variable To Your
Formula” menu and choose “Concentration for”. In the next screen, select the component for
which the addition is based on (in this example 3308A). Click on the “OK” button and that field
appears in the “Add Calculation” box. Type the following: a right parenthesis, a multiplication
sign and the number five “)*5” to the right of the last field.
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Conditional Add

This feature is used when an analysis may require an addition that can be either one of two
different components determined by its analysis value. To use this feature, click on the check
box 'Lenasiecondiionaidd. that is located towards the bottom right of the “Add Calculation” formula box.

The following screen appears.

Setting Up a Conditional Add for "Conditioner 3320"

Choose Add c«:mponent—>H Conditioner 3320 II If Analysis result is > || .

~

lu ADD VARIABLE TO YOUR FORMULA || ‘@valid Formuia

Choose Add Component—> H Conditioner 3320 II If Analysis result is <

A

lu ADD VARIABLE TO YOUR FORMULA | @valid Formuia

- ] :ﬂ Canuel]

In the upper tan colored box choose the component from the drop down menu that corresponds
to the greater or equal than statement for the analysis results. The “If Analysis Result is” value
can be changed in the top control only, the bottom control will become the same value. This
value, by default, is the target value of the component being analyzed.

Click on the component drop down menu in the bottom box and choose the component that
corresponds to the addition that is satisfied by the analysis result indicated. Next enter the add
formula that applies to each component in the respective formula box. Click “OK” to save the
change, notice the special formula now appears in the “Add Calculation” formula box.

Note: The two components that are used in the conditional add screen must have “None”
for an analysis trigger and the “Unit for add” must have an entry.
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Creating Global Constants

Global constants are created and used in formulas where a constant may need to be changed over
time (titration solution normality or some calibration factor). With the use of global constants,
just changing the value of the global constant changes the value in all formulas where it is used.

To create a global constant, click on the “Add Variable To Your Formula” drop down menu.
Click on “Create New User Defined Global Constant”. The following screen appears.

You are adding a new Global Constant to your formula
Please Enter a Global Description, Unit of measurement, and Initial Value

Initial Value for your GLOBAL

GLOBAL CONSTANT DESCRIPTION UNIT OF MEASUREMENT

I J

Enter the description, unit of measurement, and initial value. Click on the “OK” button. The
global constant now appears in the formula. It is also listed at the bottom of the drop down menu
“Add Variable To Your Formula” for use in subsequent formulas.

All of the remaining fields that can be used in formulas function very similar to this. For
example, to import the concentration of a component into the formula, click on the option
“Concentration for” and choose the component from the screen that appears. The field is inserted
into the formula at the location where the cursor was.

Note: To edit the value of an existing global constant see the Global Constants section.

When using formulas to calculate concentrations and additions, all fields from other components
that are used in the formula must be analyzed first. The analysis for a station must remain open
until the formula is solved. Closing out the analysis before the formula is solved will cause the
values to be lost for the components that have not been analyzed. If you should try to analyze a
component that has a field using another component value, and that component has not been
analyzed, Lab Wizard will prompt for analysis of that component first.
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Test Calculation

After completion of the formulas, click on the (& mesteacuamion | hytton and the following screen
appears.

Station #EC01 (Conditioner 3320) of the Electroless Copper Process

Conditioner 3320

Absorbance 603 nm ~

=]
Enter Your Measured Value Here —> i 0.0000 Absorbance 526 nm

Concentration—> normality
Delta---»
Add Threshold liters
The amount for you to add is —> liters

[JANALYSIS PROCEDURE ) edit Add Amourt

!

:».\23 ol J n Cancel ]

=

Enter a number in the Measured Value control and click on the input field to the right of the
control. Verify the concentration and add calculations are correct.

If the formula contains fields from other components, a prompt will appear to enter a pretend
value for each field that is in the formula. When all the prompts are completed, enter in the
values for any inputs to solve the formula.

Backups

It is important to make regular backups of the Lab Wizard directory in case of hardware failure.
The MySQL sub-directory can be omitted for smaller backup sizes. Please contact Lab Wizard
support for help restoring from a previous backup.

support@lab-wizard.com
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Remote Console

The Remote Console is installed on a separate computer from the main Lab Wizard installation.
Through the remote console other users are able to view the history and report screens without
interrupting technicians entering data. Users that have access level 5 can also make changes in
Lab Wizard through the Setup screen from the Remote Console.

Contact sales@lab-wizard.com to enable the Remote Console.

Hardware Requirements

1. Operating System: 64-bit Windows 10.

2. Video adapter capable of 1920x1200 resolution.
To set the video resolution:

1. Right click on the desktop.

2. Select ‘Display Settings’

3. Scroll down to ‘resolution’ and select 1920x1200 from the drop-down menu.
Installation Instructions

1. Ensure the operating system has all updates installed and the system has been restarted.

2. Download the latest version of the Remote Console software using the link in your email.

3. Once the download is complete, right-click on the RemoteConsolelnstaller.zip file and
select ‘Extract All’ then click the ‘Extract’ button.

4. Close any open programs and windows.
5. Double-click the setup.exe file and follow the prompts.

6. Proceed through the installation using all of the default options, once the entire
installation is complete you will be prompted to restart, DO NOT exit before this.

7. You must have administrator privileges in order to install the software, when you are
prompted enter the administrative credentials.

8. This software requires a license file, which is generated by the Lab Wizard team. The
remote console will need to connect with the computer that has the main Lab Wizard
installation to access the license file and database.

Updating the Remote Console

Any time the remote console is launched a small window will appear
asking to check for updates. Selecting ‘No’ will simply launch the
remote console. Selecting ‘Yes’ will check for any updates, if an update is found then it will be
automatically downloaded and installed before launching the remote console.

Check for updates?

Yes Me

To check the current version of the remote console, Select ‘Version’ Current running version is 11.4.47
under the ‘Help’ menu on the main screen.
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Remote Console Setup

On the main Lab Wizard computer

Before launching the remote console, the remote console will need to be enabled from the main
Lab Wizard setup screen. In the process setup screen under the Utilities menu option is the
Remote Config.

The name displayed in the Host Name
“Host Name” box will depend ‘ﬂ DESKTOP-LP1P7ER II
on the name of the computer

Enter this host name on the remote console client machines.‘

Lab Wizard is installed on, this
name will need to be entered

| ’%._o_-:f\Check Configuration ] r'-:?ﬁ’ Enable Remote ] | P Dizable Remote ] ( n Exit ]
on the remote console to ‘ ‘ ‘ :
establish the connection.
Click the “Enable Remote” button to allow a Do you want Lab Wizard to enable the remote consele?

.. . This will attempt to:
remote console to connect to this installation of 1. open ports 2306 inbeund and outbound in the Firewall

. . . 2. Create a user in the database to use for remote connections
Lab leard' Lab WlZElI'd WIH make Changes to 3. Share the Lab Wizard folder for the remote conseole to connect
network connections to allow the remote

. . . . Mo
console to connect to this device, this will
require administrative access.
After enabling the remote console click the “Check Remote User: Enabled
. . . . Inb dFi Il Rule: Enabled
Configuration” button to verify that the appropriate Ot Frevall Rule. Enabled

ports are open and the Lab Wizard folder is being Lab Wizard Folder Share: Enabled

shared.

To disable the remote console click the “Disable Remote” button. This will also require
administrative access to close the open ports and stop sharing the Lab Wizard folder.

On the remote console computer
The first time the remote console is opened it will bring up the remote connection setup screen.

[ Manage Remote Sessions x
Enter the name of the computer Remote Connection Setup
that was dlSplayed on the Lab Wizard Host Name (The host name can be obtained from the main Lab Wizard computer Lab Wizard -> Setup -3 Utilities)
configuration window from the (v e e 5, s ol g
main Lab Wizard computer in the | =
Space for the host name Lab Wizard folder path (This is the network path to the Lab Wizard folder on the host computer)
M b
Browse
: #  Test Connection ‘ [ Open a Saved Connection | = Delete a Saved Connection ] B et J
Connections must be successfully tested before saving.
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The database name will be listed as “LW” by default, this is likely correct unless the name was
changed when first installing Lab Wizard.

Click on the “Browse” button to the right of the “Lab Wizard folder path” box to bring up a file
browser window, use this window to navigate to the Lab Wizard installation folder on the host
computer.

Once all of the connection options are filled, click on the “Test Connection” button to confirm
the connection options are correct. A window will appear to confirm the company name and
location as displayed at the bottom of the main Lab Wizard screen. Once the connection has been
confirmed the “Save Connection” button will no longer be grayed out. Clicking this button will
prompt to enter a name for the connection, this can be any name to identify this connection.

Exiting the connection setup screen with a valid connection will bring up the Operator L.og In
screen, this will be the same log in information as for the Lab Wizard installation the remote
console is connected to.

Saved connections can be deleted from this window with the “Delete a Saved Connection”
button.

Remote Console Main Screen

The main screen Wlll ShOW the E Lab Wizard Remote Console >
active connection. If multiple i
connections are saved then the .

! v [.ab Wizard Remote Console

connections can be changed with
the drop-down menu on this
screen, click on the “Re-

Database connection successful

Active Connection

e e 1. Main
initialize” button to connect to =
the newly selected connection.
History w ' Reports b '
To log masa dlfferent Operator’ <= Re-Initialize ( & SetUp Connections\ [ ﬂ Exit

click on the “Re-initialize”
button to bring up the operator % Dashboards
log in screen again.

The “Set up Connections” button will bring up the connection setup screen again to add saved
connections or make changes to a previously saved connection.

If the Dashboards are enabled then the ‘Dashboards’ button will appear at the bottom of the
window. See the Dashboards section for more information.
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History drop-down
The history drop-down menu allows access to the same history screens as in the main Lab
Wizard installation. The options in this menu are:

Process History

Station History

Component History

Preventive Maintenance History

Advanced History

Reports drop-down

The reports drop-down menu allows access to the same report screens as in the main Lab Wizard
installation. The options in this menu are:

Events Status Report

Out of Spec Report

Cpk Report

Preventive Maintenance Report
Station History Report

Tank Setup

Lab Wizard Remote Console X
If a log in with access level | yep

5 is used, then the “Tank .
Setup” button will appear to L.ab Wizard Remote Console
the right of the reports drop- Database connection successful

down menu. This button
gives access to the setup

Active Connection

= Main
screen, see the Lab Wizard
Setup section for more — - = - :e E———
information. Caution
should be used when A e ( ) I .
Re-Initialize & SetUp Connections B i

making changes from the
remote console! If changes % Dashboards
are made while a

technician is entering data then there may be unexpected results.

If another user is accessing the setup screen, then a pop up will  looks ke 2 remote scecion for admmin ic
appear asking to disconnect the other user and will state which Eirer;r;g?ffi:lensi'tzg the setup and has
user is accessing the setup screen. Another window will appear Do you want to disconnect remote admin?
to confirm disconnecting the other user.

The same window will also appear in the main Lab Wizard

setup screen if another user is connected through the Remote Console.

Yes Mo
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Dashboards

The Dashboards can be run from any computer that has the Remote Console installed to allow

for a faster checkup on statuses or SPC data from Lab Wizard.

Contact sales(@lab-wizard.com to enable Dashboards.

SPC Component Dashboard

The SPC Component Dashboards displays a number of component graphs to easily track the

concentrations and insure the components are kept within the spec ranges.

D q P BERMREIL] Electroless Copper IEIT Electroless Copper Cycle T\'meSeconds (B Bt )
CA CA R

Cuposit Average Concentration Cuposit

) Electroless Copper LY Electroless Copper

CupostZ il <R omponent (TSR]

Cuposit Average Concentration (Gl

‘\“.l
W |

Average C

B8] Electroless Copper LY Electroless Copper

Total EDTA pcl cpK

Copper

Each dashboard can have multiple pages that it cycles through and will regularly check the Lab
Wizard database for updates in the data. A timer for when the page will change is displayed in
the top right corner. The frequency of data updates and page changes can be set for each

dashboard in the setup screens explained below.
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Live Status Dashboards

The Live Status Dashboards displays the event triggers for the processes, stations, or components
set to that dashboard. This allows a quick visualization of what analysis, make-ups, or issued
adds are due or overdue.

BlabWizard £27  Copost e — |

Station l Analysis Add Slips I Corrective Action l Other Item Details
|| | |
I
I
I
I
I
I
I
I

17 Mins late Sulfuric Acid 93% add 17 Mins

late.

Preventative Maintenance items that have been linked to a process, station, or component will be
displayed in the ‘Other Item’ column. See the Preventative Maintenance section for more
information.

A timer for the next update in status times is displayed in the top right corner. The update time
can be changed from the setup screen explained below.
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Dashboards Setup

The first time the Dashboards are accessed either
from the ‘Dashboards’ button on the Remote
Console or from the ‘Setup’ menu on the main Lab
Wizard screen a pop-up window will indicate that no dashboards were found.

Click ‘Yes’ to close this window and click on the ‘Manage Dashboards’ button at the bottom of
the main Dashboards screen. Note: The ‘Manage Dashboards’ screen requires access level 4
or 5.

Mo dasboards were detected, are you setting up a dashboard for the first time?

Yes No

Dashboard Type
_ Live Status Dashboard b Display Selected Dashboard
Resist Strip

¥  Manage Dashboards B Exit

The ‘Display Selected Dashboard’ button will be grayed out if there is no dashboard selected.

82



Manage Dashboards Screen
The below screen will appear when the ‘Manage Dashboards’ button is clicked.

Component SPC Dashboard Management‘

% Manage SPC Dashboards % Manage SPC Pages © Help ‘

When first setting up a Component SPC Dashboard, begin by clicking on the ‘Manage SPC
Pages’ button.

To switch to managing Live Status Dashboards, select the ‘Live Status Dashboard’ tab at the top
of the window to show the following screen.

Lab Wizard Live Status Dashboard Management‘

L Manage Live Status Dashboards | !’\ Help | ‘

Anslysis Add Stips Corructive Action Other ltam

B e

Click on the “‘Manage Live Status Dashboards’ to begin setting up a Live Status Dashboard.
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Component SPC Page Setup

To begin setting up a Component SPC Dashboard click the ‘Manage SPC Pages’ button on the
Manage Dashboards screen.

SPC Page Manager | (80 e changes (@ ex
Page List Page Parameters| Page Name test page Data Slots 2 SPC
test page ry
Data Slot 1

47 Select Component | Lane 3 - Plater->Copper Strike->Copper Sulfate

Line Color

Line Width 1

Data Slot 2

47 Select Component | Lane 3 - Plater->Copper Strike->Sulfuric Acid

Line Color

Line Width

= New Page | = Delete Selected Page |

Page Parameters

Clicking on the ‘New Page’ button will display a

window for selecting the page parameters for a new Page Name
page, the ‘Add Page’ button will add this page to the
Page List on the left of the screen. oo
The number of Data Slots can be changed with the 2 5P
drop-down menu, the options are two, four, or six . )
Add Page | | E Cancel

component SPC graphs.

These parameters can be changed for the selected page on the SPC Page Manager screen.

For each data slot the component can be selected with the ‘Select Component’ button, this will
display a pop-up for navigating through the Processes and Stations to select the desired
component. The line color can be changed by clicking on the colored square, a small window
will appear for selecting any color, brighter colors are recommended on the black background.
And the line width can be set to 1-5 with the drop-down menu with 1 being the thinnest line and
5 being the widest.

The selected page can be deleted with the ‘Delete Selected Page’ button.

Be sure to click the ‘Save Changes’ button before exiting this window or selecting a
different page.
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Component SPC Dashboards Setup
Click on the ‘Manage SPC Dashboards’ button from the Manage Dashboards screen to display
the following window.

SPC Dashboard Manager [ 4+ New SPC Dashboard ] [z Save ] ( ~ Delete Dashboard] (@ Help ] [ B Ext
dashboards Page Order for the Selected Dashboard
Electroless Copper . SPC Dashboard Parameters Multibond Acid Cleaner
Mutiibond | Multibond Prediip
Multibond 100 Rearrange Pages
Dashboard Name
& Movelp
Mutlibond
Page Cycle Time 30 Seconds & Move Down
SPC Time Window 30 Days
Refresh Data Every 30 Minutes

'wf p— ] [.;_ AddPage(oDashboard] [—REmweSe\Eﬂ:EdPagE] [{5} P
Components In This Page
Multibond->MB PreDip->MB 1008
Multibond->MB PreDip->M-Prox 50
Click on the ‘New SPC Dashboard’ button to Dashboard Parameters
display the SPC Dashboard Parameters Dashboard Name
window.
The ‘Page Cycle Time’ is the length of time
each page is displayed for this dashboard. cycleTime 30| Seconds

spcTime 30 Days

The ‘SPC Time Window’ is the number of
days that will be displayed in each graph. et 30 IRliGiee

The dashboard will check for new data
according to the ‘Refresh Data Every’ cell :”&3 Create Dashboard ] 1B Cancel
Setting the refresh time too frequent can slow
down the system.

These parameters can all be changed after creating the dashboard as well, be sure to click the
‘Update Parameters’ button if any changes are made.
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The right side of the screen shows the pages that will De [ pege orsertor e seectpashiesrs
displayed for this dashboard. Use the ‘Add Page to iy
Dashboard’ button to add a page to the list. The ‘Manage

SPC Pages’ screen can be accessed from here with the
‘Manage Pages’ button.

Rearrange Pages

& MoveUp

The pages will be displayed in the dashboard according
to the order they are listed on this screen. Use the ‘Move

Components In This Page
Up’ and “‘Move Down’ buttons to reorder the pages. oltons iy 0

Multibond->MB PreDip->M-Prox 50

< Add Page to Dashboard == Remove SelectedPage | | 900 Manage Pages

The components that are tracked for the selected page
will be displayed in the box at the bottom of this section.

Be sure to click the ‘Save’ button before exiting this screen or changing the selected
dashboard.

Live Status Dashboard Setup

Clicking on the ‘Manage Live Status Dashboards’ button on the ‘Live Dashboards Management’
tab will display the following screen.

Lab Wizard Live Status Dashboard Setup

Dashboard Column Names

Status Dashboards

Lane 2 : Process Analysis Add Slips Corrective Action Other Item Details
Resist Strip
Pr in this dashboard:
sl ; Lane 2 - Preplater
List Management>

Lane 2 - Rack Strip

Dashboard Level ~ Processes

Data Refresh (min) 1 d AddNew |

Delete Selected Dashboard = 3

SoveDashizoard & Moveoom

el

!

The available Status Dashboards will be listed on the left of the screen.
The ‘Create New Status Dashboard’ button will display a Tams feshibeard Name

window for naming the new dashboard. R -
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The dashboard level can be changed with the drop-down menu below the Dashboard Name.
Changing the level will clear all of the processes, stations, or components for the current
dashboard. The displayed columns names will also change to reflect the selected dashboard
level.

Dashboard Column Names

Station Analysis Add Slips Corrective Action Other Item Details

Dashboard Column Names

Component Result Add Slips Corrective Action Other Item Details

The selected dashboard can be deleted with the ‘Delete Selected Dashboard’ button.

Be sure to click the ‘Save Dashboard’ button before exiting the screen or selecting another
dashboard.

How frequently the dashboard checks for status updates can be changed with the ‘Data Refresh’
box. Setting the refresh time too low can slow down the system.

To add an item to the dashboard click the Pr in this dashboard:
‘Add New’ button, a popup will appear to |uswsseness| " > f;:ii'ast;rp
select the process, station, or component | ‘i . |

according to the level of the current (= temousuc)
dashboard. The new item will be added to| * == |
the bottom of the list. ' ‘

The order of the list will determine the
order of the rows as they appear on dashboard, use the ‘Move Up’ and ‘Move Down’ buttons to
rearrange the list.

An unwanted item can be deleted by selecting it and clicking the ‘Remove Selected’ button.
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