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The JST Acid bench is equipped to perform a variety of cleanroom functions. The system has (2) heated quartz tanks, (1) Quick-
Dump-Rinse tank, (1) ambient bath tank and a utility sink to perform a variety of operations ranging from RCA wafer cleans to wet

etch processing.

This SOP reviews how to safely use the acid wet bench.

® Chemical O Thermal [0 Hydraulic O Electrical ] Slip/Trip [0 Biological



[0 Mechanical O Radiation [0 Pneumatic O Fire O Fall ] Other

Hazard Specifics: Chemical mixtures may out-gas and should be mixed under the fume hood of the bench.

® Fume hood O Biosafety Cabinet O Other Local Exhaust B Shielding O other

EC Specifics:

] Classroom Laboratory Safety Awareness O Radiation Worker

Online Safety Topics (specify):
] Acid bench and cleanroom
safety

Lab/Work Group Specific Training (specify):
Acid bench and cleanroom safety

[ ] Other (specify): ASPP Training

m Safety glasses O Safety B Face shield & safety glasses
goggles
O Lab coat ® Apron ® Tyvek suit O Tyvek sleeves
B Gloves ® |egcoverings [ Hard hat O Hearing protection
O Respirator ® Shoes O Fall protection m Other

o (Close toed shoes and pants required at all times

e Regular cleanroom safety equipment required

® Chemical apron, Chemical Gloves and a face shield are required when handling
acids.

e BUDDY RULE!!!

PPE Description:

JST Acid Bench, Glassware, Chemicals, Sample handling device

e Handle acids with extreme care, you and your buddy’s well-being is at stake.
e All waste is contained and labelled properly. Bench is wiped down with DI water after use.




® Eyewash O  Fire extinguisher ® First aid kit B Calcium gluconate gel (HF use)
m Safety shower [  Fire blanket m Spill kit O Emergency gas shutoffs
O Drench hose O oOther:

Description: Emergency response equipment and supplies specific to this bench.

Be sure to neutralize acids after use and properly fill out a waste tag when storing hazardous waste of any kind.

o  Follow the ASPP training protocols.

e |f chemical is spilled on the floor, go to the spill kit near the furnace and contain it with the long
absorbent cylinders and place the green chemical absorbent mats on the spill. Then notify lab staff.

e |f spilled on a user, their buddy should rush them to the safety shower and soak them for 15
minutes. In the meantime, the buddy should call an ambulance and notify them of the location of
the accident. This is posted on interior doors of the cleanroom.

e For minor spills on the acid bench, make sure to be wearing correct PPE and wipe the spill up with
wipes and dispose of them in the acid waste container. Then wipe the area once again with multiple
wipes saturated with DI water.

Waste neutralization training




Acid Bench Turn On Acid Gear PPE is required

To set up the acid bench, first check that the DI water is on. Walk to the side of the bench and look behind. There will be a
clear water tube about 1 inch in diameter leading into the back of the bench. There is an orange valve on that line that
turns water on or off to the bench. Make sure that the valve is aimed parallel to the flow of water. If it is perpendicular,
turn it to parallel to turn it on.

If the hot plate will be needed for a specific process, there is a red gas tube located on top of the bench. This line has a
black valve, make sure to turn it so that it is pointing parallel to the direction of the tube. This valve should be closed after
every usage, so ensure that it is turned on when needed.

Turn on the bench using the on/off button. Turn on the station lighting.

STATION LIGHTING
ON

If DI water is to be used for a process, make sure to run the water for at least 1 minute to clear out any water that has
stagnated in the line. This will ensure that only pure DI water is used for processing.

Safety During Processing

When processing a sample, it is very important to start out with a completely dry bench. This will help identify any spills.
If the user notices any droplets on the face of the bench, treat them with caution. All liquids on the bench should be
treated as if they are extremely acidic liquids, even if the user knows that it is water.

A buddy should be present if processing with acids, this is for both the acid and base bench, because if there is an
accident, a buddy may be required to lead the user to the emergency shower/eyewash station and to call an ambulance.




3. Utility Sink Control

e To operate the sink on the left side of the bench, the user should first ensure water is turned on, instructions on how to
do this can be found in the bench turn on section of this SOP.

e To start the flow of DI water, there is a foot pedal located on the ground that the user can press to use the faucet.

e To control the rate of flow of the faucet, there is a knob on the side of the faucet that will increase or decrease the rate of
flow. This knob should not be opened so much that the water splashes up onto the bench.

e To open the drain, there are on/off buttons on the control panel of the bench up above the shielding that are labelled
‘Gooseneck Drain’ this will open and close the drain as needed.

UTILITY SINK

e  Prior to processing, it is important to run the DI water for at least 1 minute to eliminate any stagnated water from the
faucet as it will no longer be pure DI water.

4. Basic Operation of the Aspirator

The Acid Bench aspirator uses a venturi style of flow controller to produce a vacuum for chemical extraction out of a beaker, tank
or other holding/storage device. The aspirator transfers chemicals to the waste treatment system to be treated prior to release to
the city sewer system. Only approved chemical waste can be aspirated so be sure you have consulted with IML staff prior to using
the aspirator.

As a user of the bench you should know if your chemicals can be aspirated. If you don’t contact an IML staff member and they’ll let
you know. Aspirator dilutes chemical waste with 10:1 DI water.




ASPIRATOR
ON

5. Basic Operation of the Hot Plate Be Aware of Hot Surface and
Sample Items

o When using the hot plate, it is important to use glass beakers only.

e If planning to use a stirrer, insert it into the container prior to use if possible, if the chemical is already in the beaker,
slowly lower part of the stirrer into the chemical while wearing chemical gear and once it is partially in, drop it. This will
prevent splashing.

e  Place the beaker onto the hot plate and place the tube and rod arm into the chemical. It should start a periodic bubbling
if Nitrogen is on. This is how it identifies that there is liquid in the container and will allow the process to begin.

e The set rotational rate is displayed under the picture of a hot plate where it says ‘SET’, and the set temperature is in the
center of the screen, where it says ‘TEMP SET'. If these need to be changed, contact IML staff to change them, or for staff
to provide a supervisor password for users to be able to change settings. To tell if the control is in operator or supervisor
mode, look at the JST logo in the top left part of the screen and it will say what mode it is in right under the logo.

e  Further instructions on how to interface with the MAIN CONTROL screen are shown below in the screen capture.




ueT MAIN

SUPERYISOR

Sample -9999C REE

Plate -999.9C e
Recipe -39 TIME .
Recipe Mame REMAINIMNG

Step -99 99:99:99

TEMF SET -

MAMLUAL TIMER/  SUPERVISOR

CONTROL = RECIPE SETUP ALARM

Main Screen

Security - Operator

The main screen gives an overview of the sample and/or hot plate displaying Temperatures, Liquid Level of sample, Recipe status, and
Time remaining. It also gives a graphical representation of what is happening in the system. The Red line Above the hot plate is an
indicator that the plate is hot (Over 45C) and can canse burns.

Sample/Plate Temp - Displays the current temperamre of the sample and plate to .1 degrees Celsius .

Liguid Level - Displays if the sample liquid level is full or not foll.

Time Remaining - When the timer or recipe is running it will display how much time is remaining.

Owver Time - When the timer or recipe has finished running, the over timer will count up to show how much time has passed before being
acknowledged.

Process Ready - Indicates when the process is ready according to the manual temperature setpoints and sample liquid level when not
nmnning a recipe.

Ramp - Displays when running in Ramp mode what the current systems moving setpoint is. This value will approach the user set setpoint
at a rate relative to the Ramp rate specified.

Temp Set - Displays the manual mode temperature setpoint or the recipes current temperature setpoint.

Recipe - Displays what recipe is currently loaded up.

Step - Displays the current step of the recipe when a recipe is running.

Cycle - Displays the current cycle of the recipe when the recipe is munning in cycle mode.

RPM - Displays the Stirrer motors RPM.

Hot Plate Calibrating - Indicates when the Controller is nning the hot plate calibration routine.

Manual Control - Takes the user to the Manual Control screen.

Timer/Recipe / Supervisor Setup - Takes the user the comresponding screen.

More - Toggles Pushbuttons and to Login and Logoff Pushbuttons.

Login - Enables a keypad entry to enter the supervisor password.

Logout - Pushbutton to set the user to operator.

Alarm - Pushbutton to take the user to the Alarm screen. This button will be red if the system is in alarm.

To turn the stirrer or heater on, select the corresponding box on the left side of the screen and the box should turn

green. To monitor RPM, look at the bottom left ‘RPM’ label of the hot plate diagram. The temperature of the sample and

the temperature of the hot plate will be listed in large white lettering on the top left part of the screen.




Five functions keys on the faceplate are provided for: Heater On/Off, Recipe Start, Recipe Reset, Stirrer On/Off and Alarm
Acknowledge.

HEATER RECIPEgE RECIPE ALARM
ON/OFF START RESET ACK

When the Heater on/off is pressed the Heater will turn on and drive the plate/sample temperature towards the set point.
When the Heater On/off is pressed a second time the Heater will turn off.

When the Recipe Start button is pressed the recipe will start. This will turn control of the heater and the stirrer over to the
recipe parameters. The Stirrer and heater will run according to the parameters set in the Recipe.

When Recipe Reset button is pressed it will Pause the bath recipe. The recipe can be restarted by pressing the Start
button. To reset the recipe, press the Stop/Reset button once more.

When the Stirrer button is pressed Stirrer will turn on and drive toward the RPM Set point. When the stirrer button is
pressed again the stirrer will turn off.

When the Alarm Acknowledge/Go to Alarm Screen button is pressed the audio alarm is silenced and the page displayed
will be the alarm screen.

A maximum amount of time can be set for the heater to be on. This can be set so that the hot plate is not inadvertently left on
overnight. Current setting is 4 hours, if you need to heat something longer than 4 hours please let an IML staff member now and
this setting can be changed or turned off.

A maximum temperature delta can be specified between the plate and the sample temperature. This can be set so that the user
does not inadvertently set up a process that causes damage to equipment from too high of a temperature gradient.

The controller can be setup for 20 different recipes each with 20 steps in each recipe. The recipe parameters are: Heating Mode,
Temp Set point, Ramp On/Off, Ramp Rate, Stirring RPM, Timer, Cycle mode, and number of cycles.

The recipe modes are: Sample/Plate, Cycle Off/On/Continuous, Ramp Off/On

Sample mode will apply temperature set points and the ramp to the sample probe. Plate mode will apply the temperature
set points and the ramp to the probe inside the plate.

Cycle Mode will allow the recipe to be repeated. When in mode “On” the recipe will be repeated the number of times
specified in Recipe parameters. When in Continuous mode the recipe will be continued indefinitely and in order to stop
the recipe will need to be aborted.

Ramp Mode will allow for controlling the rate the temperature is increased or decreased as it approaches the set point.
When “On” the controller will set a floating set point that will be updated every minute that will move towards the
temperature set point defined by the user at a rate specified.

Manual settings can be set for Temperature settings, Ramp mode and rates, Heating mode that will go into effect whenever a
Recipe is not being run.

There are alarms for high and low temperatures, High limit trip, Sample liquid level low, Stirrer out of range, and recipe abort.

The high and low temperature will alarm if the temperature falls outside the alarm limits after reaching the desired set
point.

High limit will alarm whenever the high limit relay is tripped.

Sample liquid level low will alarm whenever the heater or stirrer is active and the liquid level falls below the liquid level
sensor when using sample mode.

The stirrer out of range will alarm whenever the RPM falls outside the alarm limits after reaching the desired RPM set
point.




e The recipe abort will alarm if the recipe is stopped before it has finished.

Heater Controller Screen Shots and Descriptions

MANUAL CONTROL

SUPER

M ame

Sample -9999C
Plate -9999C

hirrer Conditi

AMP -5
TEMP SET -3

QOPERATICN

e ALARM

Manual Control Screen
Security - Operator

The Manual Control screen controls the hot plates heater and stirer motor. It also gives a graphical representation of what is happening in
the system. The Red line Above the hot plate is an indicator that the plate is hot (Over 45C) and can cause burns.

Supervisor/Operator - Display in the upper left corner to show who is logged in. The supervisor can program setpoints and have access
to certain screens.

Sample/Plate - Displays the current temperature of the sample and plate to .1 degrees Celsius .

Liquid Level - Displays if the bath liquid level is full or not full.

Stirrer Off/On - Pushbutton to control the Stirrer motor. If the Stirrer is off it will display off and be gray, if the stirrer is on it will
display on and be green. The stirrer in the graphical display will tum green to indicate the pump is on. The Stirrer motor will be blue
when being controlled by the recipe, and will be red when in an error state.

Stirrer Conditions - Display to show if the stirrer can run or not. If the conditions are green it can run, if they are red then an
interlock will prevent the stirrer from being enabled.

Heater Off/On - Pushbutton to control the heater. If the heater is off it will display off and be gray, if the heater is on it will
display on and be green. The red blocks on the bottom of the plate in the graphical display will turn red to indicate when the heater
elements are actually heating.

Heater Conditions - Display to show if the heater can run or not. If the conditions are green it can run, if they are red then an
interlock will prevent the heater from being enabled.

Temp Set - Displays the temperature the bath is set to operate at.

Ramp - Displays when mmning in Ramp mode what the current systems moving setpoint is. This value will approach the user set setpoint
at a rate relative to the Ramp rate specified.

Temp Set - Displays the manual mode temperature setpoint or the recipes temperature current setpoint.

RPM - Displays the Stirrer motors RPM.

Hot Plate Calibrating - Indicates when the Controller is running the hot plate calibration routine.

Main, Operation Conditions - Takes the user to the comresponding screen.
Hot Plate/Stirrer Setup - Takes the user to the comesponding screen. These buttons are only available to the supervisor.
Alarm - Pushbutton to take the user to the Alarm screen. This button will be red if the system is in alarm.




OPERATION CONDITIONS

YENLE

HEATER STIRRER
| SAMPLE LIQUID LEVEL LOW
TEMP HIGH ALARM STIRRER ALARM
HEATER TIMEOUT ALARM
SAMPLE LIQUID LEVEL LOW

i AMLAL
i s CONTROL

(Operation Conditions Screen
Security - Operator

The Operation Conditions screen displays what conditions are met in order to run the corresponding function. If the display is green, the
condition is in a mnable state. If the display is red, the condition is not in a mnable state and it can not mn the function.

Main - Takes the user to the Main screen.
Manual Control - Takes the user to the Manual Control screen.
Alarm - Pushbutton to take the user to the Alarm screen. This button will be red if the system is in alarm.




TIMER / RECIPE

Mame

99:99:99

99:99:99

-993 SEC

RECIPE RECIPE

EDIT CONDITIONS ALARM

Timer/Recipe Screen
Security - Operator

The Timer/Recipe screen can run 2() different recipes as well as just run in timer mode.

Supervisor/Operator - Display in the upper left corner to show who is logged in. The supervisor can program setpoints and have access
to certain screens.

Recipe Select - Numeric entry to select which Recipe to mun. Selecting Recipe () will set controller to run in Timer mode.

Recipe Name - Display shows the name of the current recipe loaded.

Time Set (left side) - Numeric entry to program how long the timer will run in Timer mode.

Pre Wamn Time (left side) - Numeric entry to program a time when an aundio will sound to indicate that the timer is almost finished. When
the time remaining on the timer is below the pre warn time, the andio will pulse for .25 seconds on, 1 second off.

Timer-Recipe Start'Timer-Recipe Unpause from Pansed State - Pushbutton to start the timer/frecipe. When the timer/recipe is not running it
will display "Timer Off" or "Recipe Off” and be gray, when the timerfrecipe is running it will display "Timer Running” or "Recipe
Running”, and turn green. When Timer is pansed it will display "Timer Continue” or "Recipe Continue” and tumn yellow.

Time Remaining - When the timer/recipe is running it will display how much time is remaining of the current step.

Over Time - When the timer/recipe has finished timing, the over timer will count up to show how much time has passed before being
acknowledged.

TiJue.r-Racipe.gPFausafrier-Recipe Reset from Pansed State/Timer-Recipe Acknowledge - Pushbutton Conirol to pause timer/recipe, reset
timer/recipe, and acknowledge when timer/recipe is done.. When timer/recipe is running it will display "Pause” and be gray. When
timer/recipe is pansed it will display "Reset” and turn red. When timer/recipe is finished it will display "Timer Complete Ack” or
"Recipe Complete ACK" and turn yellow. When timer/recipe is not running button will be hidden.

Process Ready - Indicates when the process is ready according to the manual temperature setpoints and sample liguid level when not
rnmning a recipe.

Step - Displays the current step of the recipe when a recipe is running.

Cycle - Displays the current cycle of the recipe when the recipe is running in cycle mode.

Temp/Temp Set/RPM Set - Display the corrent temperature of the sample or plate depending on heating mode and the current setpoints of
the sample or plate and the Stirrer motor.

Main/Recipe Edit/Recipe Conditions - Takes the user to the corresponding screen.

Logm Enables a keypad emzy to enter the superﬂmr password.

will be red if the system is in alarm.




Recipe Conditions

RECIPE CONDITIONS

Mame
RECIPE
SAMPLE LIQUID LEVEL LOW

HEATING MODE INCOMSISTANT
TEMP SET INCOMSISTANT

 PLATE CALIBRATION OFF

MANLAL TIMER/
MAIN CONTROL RECIPE ALARM

Recipe Conditions Screen
Security - Operator

The Recipe Conditions screen displays what conditions are met in order to start a Recipe. If the display is green, the paramter is in a
munable state. If the display is red, the parameter is not in a runable state and the recipe will not be allowed to start.

Main - Takes the user to the Main screen.
Manual Control/ Timer/Recipe - Takes the user to the corresponding screen.
Alarm - Pushbutton to take the user to the Alarm screen. This button will be red if the system is in alarm.




5T RECIPE EDIT

SUPERYISOR

VEE HEATING
RECIPE

SETPOINT EEERE
o m RAMP OFF il -999.3 C/hr
step 1

STIRRING RFM -9994

a TIMER [RakERElEREl
RECIPE NAME

RECIPE NAME

TIMER:f

Recipe Edit Screen
Security - Operator

The Recipe Edit screen can store 20 different recipes(1-20).
Supervisor/Operator - Display in the upper left corner to show who is logged in. The supervisor can program setpoints and have access
to certain screens.

Recipe Select - Numeric entry to select which Recipe to edit.

Recipe Mame - Each recipe can be named by the user consisting up to 12 characters.

Toggle buttons - These will increment the Step to be edited of the loaded recipe. Each recipe has 20 usable steps.
(Off/On Pushbutton - Turns the recipe step On and Off

Heating Pushbutton - Changes the mode of the recipe to be sample or plate heating.

Ramp Pushbutton - Changes the mode of the step to use the ramping function.

Cycle Pushbutton - Changes the cycle mode from Off, On , and Continuous.

Setpoint - Numeric entry to specify the Temperature setpoint for specific step.

Ramp Entry - Numeric entry to specify the Ramp Rate for specific step.

Stirrer RPM - Numeric entry to specify the Stirring RPM for specific step. Setting to 0 will turn the stirrer off.
Timer - Numeric entry to specify the Timer Duration for specific step.

Cycle - Numeric entry to specify the Number of cycles to execute the recipe in Cycle On mode.

Main - Takes the user to the Main screen.

Timer/Recipe / Supervisor Setup - Takes the user the comresponding screen.

Login - Enables a keypad entry to enter the supervisor password.

Logout - Pushbutton to set the user to operator.

Alarm - Pushbutton to take the user to the Alarm screen. This button will be red if the system is in alarm.




6. Basic Operation of the QDR

e  Prior to using the QDR, make sure that the Nitrogen gas is on or the QDR will not know when it is full. Also, be sure to click
the ‘Recipe Start’ button to clear out any stagnated DI water to ensure that the sample is not contaminated in any way.

e If just needing to run a rinsing cycle, the recipe that is loaded is very effective. Just place the sample into the bath and
click ‘Recipe Start’. If a custom recipe is needed, ask IML staff for assistance.

e If just a water bath is needed, the ‘Fill On/Off’ button will fill it. When it is full, it will overflow momentarily before
shutting the fill operation off automatically.

e At the end of the programmed QDR recipe ad after a fill operation, the QDR may need to be drained. To do this press the
‘Drain On/Off’ button. Once drained, make sure to click this button again. The QDR will not begin any processes if the
drain is open.

e After arecipe, an alarm will sound to let the user know it is complete. When it does, click the yellow ‘Complete Ack’ box
on the screen, this will stop the alarm.

e Once again, if any water droplets make it out of the QDR, make sure to take all precautions when cleaning it up. Treat the
droplets as if they are highly acidic even if they are not.

Five functions keys on the faceplate are provided for: Start/Continue Recipe, Stop/Pause/Reset Recipe, Fill, Drain, and Alarm
Acknowledge/Go to Alarm Screen

FILL RECIPE RECIPE DRAIN ALARM
ON/OFF START RESET ON/OFF ACK

e When the Start button is pressed the recipe will start

e When the Stop/Pause/Reset button is pressed it will Pause the bath recipe. The
Recipe can be restarted by pressing the Start button. To reset the recipe press, the
Stop/Reset button once more.

e When the Fill button is pressed DI Water will fill the bath to the full liquid level
Sensor.

® The Drain function provides a timed and temperature interlocked drain cycle. In
the setup parameters, IML staff member may program the temperature above that the drain function will not work. Also,
the length of the drain period after an empty liquid
level may be programmed. The drain button may be used to start the drain cycle
and also stop it. If the cycle is not manually stopped before the timer elapses, the
timer will automatically stop the Drain. The drain temperature and time setting are programmed by IMI staff if you feel
the need for these to be change please contact a staff member.

e When the Alarm Acknowledge/Go to Alarm Screen button is pressed the audio alarm is silenced and the page displayed
will be the alarm screen.
An auto-dump time can be programmed to drain the bath and then refill with DI Water when the auto-dump time counts down.

When this set point is 0 it will not run.

The DI Water Spray button controls the bath top sprays.




The recipe parameters are: Mode, Cycles, Cascade/Spray time, Drain time, Spray on/off, Resistivity monitor on/off, and End of
cycle on/off.

A Resistivity meter remote input can be integrated into the control scheme to rinse product to a resistivity set point. The input can
be set for Normally Open or Normally closed. The setting is located on the global setting Screen which is only accessible by the
supervisor.

The recipe modes are: QDR, Overflow, and Spray.

e QDR mode will fill the bath to full liquid level, cascade for the programmed time, drain for the programmed time, and
repeat for the number of cycles programmed. When the cycles are complete the bath will fill with DI Water or run a drain
cycle depending on the end of cycle setting and give an audio alarm to indicate the recipe is complete. If the spray is
selected to be on they will be active during the filling and draining steps.

e Overflow mode will cascade DI Water for the programmed time and then give an audio alarm to indicate the recipe is
complete. It will leave the bath full for the next cycle.

e Spray mode will open the drain and turn the sprays on for the programmed amount of time and then give an audio alarm
to indicate the recipe is complete.

There are alarms for the QDR fill timeout and recipe abort. The QDR fill timeout
will alarm if the bath does not fill/finish cascading in the programmed amount of
time. The recipe abort will alarm if the recipe is stopped before it has finished.

There is a nitrogen blanket for the top of the bath. To utilize the Nitrogen blanket there is a push button switch in the head casing
that controls the nitrogen blanket.

QDR NZ BLANKET




QDR Controller Screen Shots and Descriptions




QDR MAIN
ame STATUS
RECIFE -3
Fecipe Mame
CYCLE -39

99:99:99

99:99:99
99:99:99 LQUID LEVEL:

NOT FULL

99:99:99

RECIPE RECIPE

START SETUP AL ARM

QDF Mam Scraen

Seourity - Cperator

The main scresn gives an overview of the bath, dizplaying Liguid Level, and Fecips Status. It 2l gives 2 graphical represantation of

wihat is happening in the system

SupervisorOperatar - Display in the upper left corner to show who is logeed in. The supervizor can program sefpoints and have access
to recipe sstup and password setup scesns.

Statos - Displavs what state the recipe iz in. The four tmes below will be display the start cazcads time remaining, the recipe cascade
time remaining, drain time ramainimg, or spray time remainmeg. These times are only visible anly if the commesponding function is
active. The cycle status above will display the current cycle number of the current recipe ronming. It will be hidden when not ninning
3 QDF. recips.

FuacipeFecipe Mame - Display shows the munber & name of the current recipe loaded.

"Fies Stops Fecipe" - An indicator that will dizplay whenever 3 resistivity controllar stops the recipe. Fesisitivity control must be tomed
on in the recipe setup for this function to be active

"Drain Lock Om" - An indicator that will display whenever the draim has bean mamually tumed on from the mamal control screen.

Fill past fll timeer - This timar located showve the tank: sraphical representation will display time remaining for the f11 past fall
paramster. This parameter iz set in the glabal settings scresn.

Liguid Level - Dizplays if the bath Houid lavel iz fll or not full.

Flacipe Start/Fecipe Unpause from Pauzed State - Pushbutton to start the Fecipe. When the Facipe is not numimg it will display "Start”
znd be zray, when the Becipe is nmmimg it will display the current step in the recipe, and tom green. When a Fecipe is
paused it will be grean and will display the carrent recipe state but will not wapausze the recipe when depreszed.

Flacipe Panse Fecips Fesat from Pansed StateFecipe Acknowledze - Pushbutton Control to pause recipe, raset recipe, and acknowledze
whan recipe iz done.. Whan recips is nuning it will display "Pansze” and be gray. Whea recipe iz pansed it will display "Feset” and
turn red. When racipe is finished it will dizplay "Comyplete Ack" and tum yellow. When recipe is not maning buttan will be hiddan.

EFlacipe Setup - Takes the user to the Fecipe Setup scresn. Only the supernvisor has access to this screen.

Flacipe Start - Takes the uzer to the Facipe Star screen

Ilamunal Control - Takes the nser to the Manual Cantral screen

Login - Ensbles a keypad entry to enter the supervisor passward.

Logout - Pushbutton to set the user to operator.

Alarm - Pushbuotton o take the usar to the Alarm screen. This botton will be red if the svstem iz in alanm.




ALARMS

QDR FILL TIMEOUT ‘

RECIPE NOT ABORTED

RECIPE REACHED
MAX CYCLES

Alzrm Screen
S ecurity - Operator

Tha alarm screen will display which fimctions are in an slarnm state.

Supervizor'Operator - Display in the npper left comer to show who is logged in. The supervisor can prosram sstpoints and have access
to recipe semp and password setap screens.

Alarm Ack - Pushintton to silence the audio indicator.

Alarm Clear - Pushbuatton to clear the alanm and reset the alarm states.

Ilzin - Takes the user to the main screen.
Previous - Takes the user to the previous screen.




BATH_CIN TR
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Dg?lFH O Dran Condibions
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AN ALARM

Blamnzl Control Screen

Secarity - Operator

The hiamaz]l Control screen controls the different functions in the bath, DI Fill, DI Spray, and Drain comtrol, It 2lso gives 2 graphical

representation of what iz happeaning in the syvstem.

Supervisor Operatar - Display in the uwpper left comer to show who 1= logged in. The supervizar can program sefpoits and have access
to Tecipe =etup and password sstup screens.

Liguid Level - Dizplays if the bath liguid level iz fall or not full.

DI Fill Off'0On - Pushintton to control the DI Fill. The fill will display off and be gray, if the batton is pressed it will display fill on and be
Zreen.

Fill past full timear - This timer located shove the sraphical display will display time remaining for the fill past foll parameter. This
parametar iz et in the global setiings soresn.

D Fill Condrtians - If the Fill Conditions are green it can mm, if the conditions zre red the DT fill interlock iz sat and will not allow the DI
fill to turm on.

O Spray OF'On - Pushbutton to contral the DI sprays. Ifthe sprays are off it will dizplay off and be gray, if the utton is pressed it will
display om and the spray bar zhove the bath will be dizplayed.

Dirzin Off Dirzining - Puoshbuaton to control the dram, I the drain iz clozed it will display off and be gray, if the iton is pressed
it will dizsplay draining and the button will tum green. The dump valve on the bottom of the graphical display will tum green to indicate
the drain i= open and the "Diram Lock Om" indicator will also tum on.

Dirain Time Bemammg - The timea dizsplay below the graphical display shows how much time is remaining when the drain is draining.

Dirain Conditions - If the Drain Conditions are green it can ron if the conditions are red then the Drrzin Interlock is set and will not allow
the Drain to open.

Mext Dhanp In - Display to show how poach time is remaining wetil an autematic dumyp iz performed if the autodump is enabled and bath iz
nat in use..

Ilain - Takes the nzer to the hlam screen.

Feacipe Setup - Takes the nser to the Fecipe Setup acvesn. Only the supervizor has access to this screen.

Fecipe Start'Operation Conditions - Takes the user to the respective screen,

Alarm - Pushbutton to take the wser to the Alarm screen. This batton will be red if the svstem iz in alamm,
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Oparation Conditions Screen
Security - Operator

The Cperation Conditions scresn displays what conditions are met in order to nn the corresponding fonction. If the display is gresn, the
interlocks releaze candition has besn met. If the dizplay is red, the imterlocks condition has not been met and the function cannot be ran.

hizin - Takes the user to the hizin screen.
hizpual Conmol - Takes the user to the hianmal Control screen.
Alarm - Pushbutton to take the user to the Alanm screen. Thiz utton will be red if the system s in alarm.
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Foacipe Sefup Screen

Secarity - Supervizor

The Facipe Zehap scresn programs up to 5 indepandent recipes with setpoints for Mode, Munbar of Cycles, Cascade Spray time, Drain

Time, Sprays, and End of Cycle state,

Supervisor/Operator - Display in the upper left corner to show who is logged in. The supervizor can program sefpoints and have access
o recipe sstup and pazzword ssfup scresns.

Fiacipe Iumber - 2umearic eniry to set which recipe to edit

Fuacipe Iame - Each recipe can be namead by the wser consisting up to 12 characters.

Dlode zelect - Poshbotton to select which mode the bath will mum in, QDE., Overflow, or Bpray. In QDF mode the bath will fill with DI, Fon
the cascade for the time set in the start cascade time, then cascade for the set ammant of time in the recipe, open the drain for the sst
amount of time, and repeat those steps for momber of cycles progranumed m the recipe. When the cycles have finished the bath will
aither fill or drain the bath depending on the ead of cycle setting and an sudio will soand to mdicate it has finished. In Overflow mode
the bath will cascade for the sst amount of time and then give an sudio to indicate that it has Anished In Spray mode the bath will have
keep the drain open while the sprays stay on for the set amount of time and then give audio to ndicate that it has finiched.

Cycles - WMumeric entry to set how mamy QD cycles willan. I the maode is Overflow or Spray, this option is not available.

Cazcade Spray Tims - Mumeric eatry to set how long the bath will Cazcade for in QDE. or Overflow mode. If it is in Spray moda it will zat
how lomg the spravs will stay on while draming,

Dirain Tirne - Mhumeric entry to 22t how long the drain will remain open in QDF made 22 well a3 in the autodonp faatare. I the mode is
Orvarflow, this option iz not available and the drain time for the sutodwmp is sat to 20 zeconds.

Spray O 0n - Pushbation to select if the sprays are on or off during the drain and £l of the QDFE mods. If the mode iz Overflow or Spray,
this option is not available.

End Cyvcls - Pushbuttan to select if the bath will finish fall or empty. If the mode iz Overflow or Spray, this option is not availzbla.

Fasiztivity Control Om'O4F - Push button to select whether or not to use 2 resiziviny manitor to stop the recipe. In the QDE mode

between the Cascade cycle and the draim step the resisitivig: stap fom the resizitivity controller will be checked. If rasizitivity has heen

rezched the recipe will terminate withouot running any more cycles. The Cycla sstting will be changad to max cycles and now be used to
tenminate the recips in the event the desired resistivity iz not reached before that ameunt of cycles. Inthe overflow mods, 20 zaconds
into the recipe the resisitivity controller will be used to stop the recipe. Fesistivity control not available in spray mode.

IlainFecipe StartPassword Setup- Takes the naer to the respactive scraen.
Alarm - Pushbuton to take the user to the Alarm screen. This butmon will be red if the svstem iz in alamm.
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Fecipe Start Screen
Security - Operator

The Fecipe Start acveen allows the salection of 5 different recipes with the recipe parameters shown on the right sids of the screen. Thess
parametars are programmed in the sstap scraen.

Supervizor'Operator - Dizplay in the apper laft comer to show who is logged in. The supervisor can program setpoints and have access
to recipe setop and password setap screens.

Fecipe Mhunber - Mharmeric entry to set which recipe to started.

F.ecipe Mame - Display shows the name of the oawrrent recipe loaded.

Fecipe StartFecipe Unpanze from Pansed State - Pushintton to start the Becipe. When the Fecipe is not ronning it will display "Start”
and he gray, when the Fecipe is ronning it will display the current step in the recipe, and tum gresn. When a Fecipe is
panzed it will be green and will display the current recipe state bt will not unpanse the recipe when depressed.

Fecipe Pauszs Facipe Feset from Paused State Fecipe Ackmowledze - Pushbatton Confrol to panse racipe, Tesst racipe, and ackmowladze
when recipe is done.. When racipe is nmuing it will display "Pausa" and be gray. When m:lpe iz paused it will display "Fesst” and
turm red. Whea recipe is finizhed it will dizplay "Complete Ack” and tum vellow. When recipe is not running button will be hidden.

Fecipe Parametars - Dizplays what seftings will run when the comesponding recipe is started.

hizin - Takes the user to the hzin screen.

F.ecipe Setup - Takas the user to the Fecips Start screen,

Login - Enables a keyvpad entry to enter the supervizor password.

Alarm - Pushbartton to faks the nser fo the Alzmm scresn. This burtton will be red if the system iz in alarm.
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Fecipe Conditions Screen
Bequrity - Oparator

The Fecipe Conditions screan displays what conditions are meat in order to nun the comresponding fanction Ifthe dizplay iz green, the
interlocks release candition has been met. If the display is red, the mterlocks condition has not been met and the fonction carmot be ran.

hlain - Takes the uzer to the hizin screen.
hlanual Control Becipe Start - Takes the wser to the Corresponding screen.
Alarm - Pushingtton to take the nzer to the Alarm screen. This button will be rad if the system is in alarm.




Quartz Bath Control

Attention: There are two quarts baths with individual controllers make sure you are using the correct controller for the bath you
are using.

Five functions keys on the faceplate are provided for: Start/Continue Timer, Stop/Pause/Reset Timer, Heater On/Off, Drain, and
Alarm Acknowledge/Go to Alarm Screen.

HEATER TIMER TIMER DRAIN ALARM
ON/OFF START RESET ON/OFF ACK

e  When the Heater button is pressed the heater will turn on and heat the bath to the Temperature set point using PID
control.

e When the Timer Start button is pressed the timer will start.

e  When the Timer Reset button is pressed once it will Pause the timer. The Timer can be restarted by pressing the Start
button. To reset the timer, press the Timer Reset button once more.

e When the Drain button is pressed(twice) the drain will open if the drain function parameters are met. The Drain function
provides a timed and temperature interlocked drain cycle. The drain button may be used to start the drain cycle and also
stop it. If the cycle is not manually stopped before the timer elapses, the timer will automatically stop the Drain. The Drain
function is configured so the user will need to confirm drain function so that the end user will press drain twice before the
bath will start the Drain function. The Drain Interlock Temperature can be set so that the drain will not open if the
Temperature of the bath is higher than that of the Drain interlock temperature. The drain interlock temperature is
programmed by IML staff if you need the temperature changed please contact the IML director.

e When the Alarm Acknowledge/Go to Alarm Screen button is pressed the audio alarm is silenced and the page displayed
will be the alarm screen.

The Temperature/Timer controller:
e Five different preset times can be stored for timer operation. The timer can be programmed to show remaining or
elapsed time. If you need a timer programmed, please contact IML Staff.
e The Timer interlock can be set so that the timer can only be started when the process is Ready. When this interlock is on
the system will alarm for out of process conditions when running.
e There are alarms for High and Low Temperature, High Limit Trip, Thermostat Trip, and Bath Liquid Level Low.
o The high and low temperature will alarm if the temperature falls outside the alarm limits after reaching the
desired set point.
o High limit will alarm whenever the high limit relay is tripped
The thermostat will alarm whenever the thermostat is tripped.
o The Bath Life alarm will appear after the bath cycles are greater than the set amount. The supervisor configures
who can reset the bath cycles count, the reset appears on the alarm screen.

o

The user will be able to go to the Directory screen to navigate through the screens and controls on the controller.
The Trend screens give a visual interpretation of real time data from the controller over a period of time. The Data Collection
screen shows the lot information and settings used for that lot.




Acid Bench shut off

Clean, rinse and dry any glassware you have used
Put away all chemicals

Dispose of the waste per your process SOP

Wipe all liquids from bench worktop

Turn off N2 gas

Turn off DIW

Turn off main power




