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[bookmark: _Toc107731563]Planning
This project is to evaluate the current test and inspection documentation being used for rapier modules, and to update them as required to make them more suitable for the test team, this includes adding photographs and generally updating the documents to make them easier to understand. Especially as some new test engineers have been struggling to understand some of the wording in the documentation, which has led to some errors and an over reliance on the experienced test team members.
The project is quite feasible as it can be done reasonably easily in my spare time as well as in work while I am carrying out testing. As I carry out the various aspects of the test documentation, I will make notes on what needs to be updated, where photos need to be added and where language can be cleared up to make it more understandable. As a module usually takes around one week to fully test, the timescale of 6 weeks will provide ample time to complete the initial markups of the documents. The personal workload of the project will not change much as it can be done while in work and while completing my usual duties. The knowledge and skills I have are sufficient to be able to complete the project, but more senior members will check the documentation to make sure no vital information is left out. New members of the test team will also be asked to look over the documentation to ensure it is easy to understand and follow the procedures.


[bookmark: _Toc107731564]Project Plan
	Week Commencing
	Update

	30/05/2022
	Started project, started testing a rapier module and making notes and alterations to the documentation.

	06/06/2022
	Documentation fully altered with information and photos added. This is where problems occurred due to it being the final few weeks of the quarter and time spent on the project in work had to be reduced to accommodate for increased pressure to test and finish modules.

	13/06/2022
	Drafts of the documentation sent to management who approved. Spent the week essentially waiting for HR to reply with approval for documentation.

	20/06/2022
	Testing carried out with feedback obtained from participants. Slight adjustments made in accordance with the feedback.

	27/06/2022
	Final drafts submitted to management, test supervisors and HR for approval, all of which was granted within the final week.




[bookmark: _Toc107731565]Legal & Ethical Issues
There are a few issues that may arise during the project, these should only become problems if company guidelines and policies are not followed, such as confidentiality policies. To ensure that all work produced is fit for purpose and not breaching any policies, all company guidelines and policies of KLA will be followed, this will mean that certain pieces of information will be censored or omitted altogether when the documentation is shared. This shouldn’t affect the quality of the report as the information censored shouldn’t be necessary to the project itself, as it should only be names and specifications of certain devices and procedures. 
I also have to ensure that by producing new documentation, that it not only follows the confidentiality policies but also makes sure that the information enclosed in the procedure documents contains all relevant information and specifics to the procedure, this is so that it is detailed yet simple enough to understand and carry out the procedure effectively.

[bookmark: _Toc107731566]Specification
[bookmark: _Toc107731567]User Specification
· The documentation must be suitable for the workplace 
· The documentation must contain all pertinent information for the relevant module
· The documentation must not be overly complicated to understand
· The documentation must be easy enough to follow for newer or unfamiliar staff
· The documentation must abide by all relevant standards, such as UK standards and those of KLA

[bookmark: _Toc107731568]Technical Specification
The documentation is to be specific to the relevant module and will include all relevant details for the particular procedure of each document. 
The documentation will also be easy to understand for new starters or those unfamiliar with the particular module or test. It must be stated that no new starters or people new to testing those modules will be unsupervised, especially when it comes to tests involving live power. 
The documentation must go through the testing manager to be approved, the documentation must also be tested by having someone unfamiliar with the particular test process carry out the procedure, while supervised, and seeing whether the person has any trouble carrying out the testing. It can then be determined whether the documentation is suitable.
The KLA policies and standards for test documentation only pertain to confidentiality and wording used. For instance, the KLA confidentiality policies describe what information can be shared with certain parties, there are three levels of confidentiality, public information, KLA wide information and Inter KLA information, the last of which is where the document can only be shared with certain people and departments and must be specified at the start of the document. 

[bookmark: _Toc107731569]Cost and benefits
The cost of the project is very minimal as it will be carried out during work time and personal time, but costs will be calculated from time taken in work and working out the hourly rate for the time taken. 
The benefits of this documentation will be that it will reduce downtime where newer staff have to be shown how to carry out procedures and take away the more experienced members of staff from their duties. It will also be more thorough and explain things in a better way so that all test engineers can follow the procedures with minimal downtime. 

[bookmark: _Toc107731570]Acceptance Criteria
The acceptance criteria will be that the documentation meets the user and technical specification, and that it is deemed fir for purpose by the test manager and other test engineers.
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[bookmark: _Toc107731572]Solution 1
Solution 1 would be using the current documentation available and adding elements to it without completely rewriting it, such as adding photos or extra details where needed. 

[bookmark: _Toc107731573]Solution 2
Solution 2 is to completely rewrite the documentation from scratch so that it is a fresh document and contains what I deem suitable.

The best solution would be solution 2, as it would allow me to completely tailor the documentation to its intended purpose, I would most likely expand on this by including information given from supervisors or senior test engineers in order to ensure all relevant details have been covered. Photos will also be added to ensure the person carrying out the testing procedures know exactly what to look for when carrying out the tests. 

[bookmark: _Toc107731574]Development Environment
The development environment for the project would be made up of two places, the Etch Test Cell in the production area and my home office, the former of which is where the most work would be carried out, carrying out the test procedures, taking photos and detailing what needs to be included in the documentation. My home office is where the creation of the documentation takes place, where the documents are compared to the originals and using notes and photos to create better test procedure documents. 

[bookmark: _Toc107731575]Equipment
The required equipment is my works laptop, my home PC, my phone camera and the equipment required to carry out the actual test procedures. 
The works laptop is where I have access to the original test documents and other work materials such as the KLA policies for confidentiality etc. 
My home PC is where the documents will be created using the various packages on my computer, such as Microsoft office programs. 
My phone camera is for taking the photos required to add to the documentation, normally I would be required to use the camera provided by work, but my phone has a better quality camera and doesn’t lose detail upon zooming in. 
The test equipment for actually carrying out the procedures are basic hand tools, such as screwdrivers and spanners, oscilloscopes for carrying out checks on peak to peak voltages, as well as a wattmeter and clamp meters for testing the power, voltage and current levels.


[bookmark: _Toc107731576]Development
I started the project by reading through the existing documents and identifying the most urgent ones in need of updating. I identified four documents in need of this:
· Installation
· Gas Box Valves
· Peak to Peak Calibration
· Photoresist Etch Rates
I read through the documents and have updated them as I carried out the procedures. By altering wording, adding photos and adding details, I have improved the documentation to meet the specified criteria. They are shown below along with the originals to be compared to, and annotated to show the improvements made. 


[bookmark: _Toc107731577]Installation
Original Documentation
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New documentation follows:
















Check that all Circuit Breakers and Power on switches are left in their off positions on the AC Tray, in the electrical cabinets and on all auxiliary equipment until required.  



Build Specification
1. Look through the SCD and confirm that the module has been built to the correct specification.
2. Set the module test configuration on SFOL (module configuration tab -> module configuration), this is done by using the SCD to fill in the details on the system.
[image: Application

Description automatically generated with medium confidence]
Pre-Power On
1. Remove the customer slot valve and align and level the module with the wafer transport (ensure in house slot valve is attached to wafer transport). Attach module to transport using claw grips, ensure the claw clamps have been lubricated.
[image: A picture containing indoor, cluttered, messy, miller
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2. Connect compressed air to the module (Main and EMO) but do not turn on yet.
[image: A picture containing engine, automaton

Description automatically generated]
3. If the module has an LPX connect mains air to the LPX, then connect the air from the LPX to the module main air, EMO air and connect air to the water solenoids if fitted.
4. Connect the Cooling Water to the Module Water Manifold, pipes should be labelled but valves are labelled at the wall as well.
[image: A picture containing engine
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5. Connect the LN2 and Helium to the module, do not turn on yet.
[image: A picture containing bicycle, engine

Description automatically generated]
6. Connect the chiller, ensuring the flow and return are correctly connected, do not power up yet.
[image: A picture containing engine

Description automatically generated]
7. Fit the EMO (stand-alone). 
a. Check that the EMOs on the module are in the made position.
b. Hold in the red button on EMO control box, ensure red LED illuminates (green LED should be on). 
c. Remove link from the EMO control box (green light should extinguish) and fit the modules EMO loom to the EMO control box (green light should illuminate – if the green LED does not come on refit the link and investigate the issue)
d. Without releasing the red button get someone to press the module EMO, the red LED should stay on and the green LED should go off.  
e. Release the module EMO, the green LED should come back on.
f. Release the red button on the EMO control box.
[image: A picture containing indoor, engine
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8. If the module is connected to an LPX test the EMO’s (module, LPX and cabinet i.a.w document 1010 module Installation and Power On in the TL LPX folder in the Transport document folder on sharepoint.
9. Check the Module Roughing Pump is connected to the module roughing line.
[image: A picture containing indoor
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10. Turn on compressed air (ensuring pressure is 85psi ±5), LN2, Helium and water pipes. Ensure all are leak free.
11. Ensure that the RCCB on the relevant module AC tray is switched off.
12. Run in the external harnesses and connect to the AC tray and transformer.  Connect mains loom (connected to PLP01 on module) to IEC outlet.
13. Connect module communications ethernet cable to the CTC cable.
[image: ]

The differences between the original and new documentation can be seen easily, the original lacks photos which are vital to showing exactly where components are on the module, especially to those unfamiliar with the rapier type modules. There is also more detail within the new documentation and original wording has been made easier to understand. 
The new documentation has been approved by one of the manufacturing supervisors (S. Minchin), who has deemed the new documentation fit for purpose. 

[bookmark: _Toc107731578]Gas Box Valves
Original Documentation
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New documentation follows:


Chamber Pneumatics
1. Ensure the baratron isolation valve is closed (pressure dispalys ??? on mimic).
[image: A picture containing text, indoor
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2. Ensure SKG02 (switched 24V) is fitted to Pneumatic manifold 2 (gas box pneumatic manifold 1). 
3. Idle the module, this should pump out the Primary and Secondary manifolds.
[image: A picture containing text, indoor

Description automatically generated]Select Module number to open recipe list, select idle_15 and run

4. Reset the module interlocks (gasbox valves will not open if the interlocks are not satisfied). Interlocks section may need to be completed before this step to ensure all interlocks are made and working correctly.
[image: A picture containing electronics, circuit

Description automatically generated]Ensure all LEDs are lit, this shows all interlocks are satisfied, if any aren’t lit, look at “interlocks” document to show what each LED corresponds to

5. Open and close the primary point of use valve from the mimic and check the pneumatic signal to the valve. In other words, check that air is reaching the valve.
[image: A picture containing text, indoor

Description automatically generated]N2 Inlet Valve
Secondary Point of Use Valve
Primary Point of Use Valve
Manifold Isolation Valve

6. Open and close the Secondary point of use valve from the mimic and check the pneumatic signal to the valve.
7. Open and close the manifold isolation valve from the mimic and check the pneumatic signal to the valve
8. Open and close the N2 Inlet valve from the mimic and check the pneumatic signal to the valve
9. Open and close ‘Primary Gas 3 Purge Valve’ – Check the pneumatic signal.
[image: A picture containing text, indoor
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Inlet Valves
Purge Valves
Outlet Valves


10. Repeat operations 5 - 7 for Gas Box Lines Primary 4 and 5 and Secondary 2 and 3. 
11. Remove the air from the Helium Chamber valve, open the valve on the mimic and ensure it indicates closed on the mimic, apply the air to the Helium Chamber Valve and check the valve indicates open on the mimic.
12. Remove the air from the Helium Pump valve, open the valve on the mimic and ensure it indicates closed on the mimic, apply the air to the Helium Pump Valve and check the valve indicates open on the mimic.
[image: Close-up of a machine

Description automatically generated with medium confidence]Note!!
The Helium chamber valve, pump valve and ESC N2 purge valves have feedback to the mimic, it is essential that the correct air line and feedback signal are connected to the correct valve
He Chamber Valve
He Pump Valve
ESC N2 Purge Valve

13. Open and close the Primary Chamber Bypass valve from the mimic and check the pneumatic signal to the valve

This documentation is an example of one that mostly just needed photos added to the document and a little detail in some places to clarify some aspects of the procedure. 
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Original Documentation
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New documentation follows:
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This documentation needed photos and some added information. Warnings have been highlighted in red so that they stand out as they weren’t clear enough upon scrolling through. The resistors have been identified in each type of matching unit so the person carrying out the procedures knows exactly where to look. The matching units have also been identified and the setting knobs on the oscilloscope have been highlighted. 
These changes should make the procedure much easier to understand and carry out for those who are new to the module type or unfamiliar with etch modules in general. 


[bookmark: _Toc107731580]Photoresist Etch Rates
Original Documentation
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New Documentation Follows:
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Apart from the small additions of information and photos throughout the original body of the document, the main alteration made is the addition of the optiprobe guide, which is seen on the final two pages. This is a major benefit as the optiprobe is a vital piece of hardware for the company and if used incorrectly can break down and cause hours and sometimes days of downtime. This led to the creation of the guide for test engineers as some of the newer engineers are unsure and sometimes nervous about using the hardware due to the implications of using it incorrectly. This does not mean that there will be no training on how to use it from a senior engineer, but this guide serves as a reminder for those who have been shown but may need to be prompted if they haven’t used it recently. 
It also shows how to get the information from the optiprobe as it isn’t clear when looking through the options.


[bookmark: _Toc107731581]Verification
[bookmark: _Toc107731582]Plan 
For verification there will be two steps. Step one is having the documents reviewed by a test/manufacturing supervisor who will determine if they are suitable. Step two is having someone use the documentation who is unfamiliar with a rapier module, and seeing how they cope with the procedures while being supervised. This will determine whether the documents are appropriate and suitable for use. 

[bookmark: _Toc107731583]Application
The application of the verification plan was a success, we slightly changed the plan and decided to use three people of varying skill levels and gathering all feedback. Person one is deemed to be at the lowest level of skill, being unfamiliar with the test procedures for etch modules as they are a test engineer for deposition modules, which differ greatly. The second person is of average skill, they are an etch test engineer but have not worked on rapier modules previously. And the third person is someone classed as highly skilled as they are an etch test engineer and work regularly on rapier modules. Each gave feedback relevant to the documentation, person one stating that the documentation is easy to follow and the photographs helped greatly in locating parts on the modules but did require some help with certain parts of the later stage procedures, such as peak to peak values and etch rates. One request was that a photograph or wiring diagram be used to show how to connect the dummy load and test probe to the module as it is not necessarily straight forward. 
The second person had no problems or criticisms of the documentation, this most likely being due to having a good knowledge of the similar procedures used on other types of etch modules. They also stated that the photos and added details did help, especially at the installation stage where some connections and details are not mentioned in the original documentation. 
The third person repeated what the second one had stated but also suggested some of the things that person one had asked for, such as the wiring diagram for the dummy load set up. He also said that this process of updating test documentation should be done across all modules and that he would suggest I was the one to do it or at least have a say in the process.



[bookmark: _Toc107731584]Evaluation
The overall outcome of the project is that the documentation is completely suitable for the intended purpose.
The specification is met by the documentation as follows:
The documentation meets the use specification as it is deemed suitable for the workplace, as verified by the manufacturing supervisor. It contains all the relevant information required for the module although some extra could be added here or there, as determined by the manufacturing supervisor and the three people used to test out the documentation. It has been deemed easy to follow, also as verified by the three people used to test the documentation. The documentation also abides by all relevant standards, especially those of KLA, specifically the policy about information sharing, which can be seen by the various aspects of the documentation that have been blanked out. 

The technical specification is very similar to that of the user specification, the documentation has been seen by the test manager and the manufacturing supervisor who both have deemed the documentation to be suitable and fit for purpose. The documentation has also been seen by a member of the HR team who checked for breaches in the KLA confidentiality policy, they have also deemed the documentation to be suitable and not in any breaches of the policy. 

The costs of the project were as expected and very minimal, with me doing some in my own time and being given time in work to do this. The company had decided that the hourly rate of my time used in work would not be considered a factor as the project is considered part of my duties as a test engineer, meaning my hourly costs do not need to be factored into the outcome. 
The documentation is still expected to reduce downtime that newer and less familiar test engineers spend trying to interpret the procedural documentation and carrying out the tests. The updated documentation is not expected to be introduced fully until the following financial quarter, this is to allow a direct comparison between a quarter using original documents and a quarter using the new updated documentation. 

One problem that had occurred that was unforeseen was that the time during which the project was being developed by myself was at the end of a financial quarter, this was unfortunate as we were stretched a little thin due to trying to hit quarterly targets and this meant the time I had to spend taking notes and updating documentation during work hours, was time that I would have ideally been spending, from a company perspective, carrying out testing procedures uninhibited by the extra workload. But as the test department still met its targets, it wasn’t seen as a problem and no action was taken to pull me from the project. 
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Remove the Source MU Side Cover (the cover over the LEDs) from the Source
Matching Unic

RE will be present after the nextstep

Switch on the power t the RF GENERATOR and run the Primary Source recipe
above with the Source and bias n Load power Mode.

Note the Peak-to-Peak voltage displayed on the osciloscope and acustthe gain
potentiometer RV2, o the Primary Source MU pk-pk detection PCS, to display
the correct scaling Voltage for the Peak-to-Peak voltage.

Record the Osciloscope and mimic reacings on SFOL.
17RV2 has o effec, check that SWia s i the O and SW1b the ‘O’ positions.

Switch off the RF GENERATOR, remove the H\ Probe, Source RF Test Boxand
efit the Source MU Sice Cover.

The PeakPeak ualue is on test point 6 with a range of 0 10 vits equivalent
£00-5000 volts
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NOTE:

Secondary Source MU Peak To Peak Calibration

With the power tothe Source RF GENERATOR switched of ftthe Source AF Test
Boxto the Source MU

Fit the HV Probe calbrated abov Into the Source RF Test Box ensuring the
Probe Tip mates with the hole inthe Test 8ox.

Remove the Source MU Side Cover (the cover over the LEDs) from the Source
Matching Unic

RF will be present ater the nextstep

Switch on the povier o the RF GENERATOR and runthe Secondary Source
ecipe below with the Source and bias in Load povier Moce.

Note the Peak-to-Peak voltage displayed on the osciloscope and acust the gain
potentiometer RV2 o display the correct scaling voltage for the Peak-to-Peak
voltage.

Record the Osciloscope and mimic reacings on SFOL.

17RV2 has o effec, check that SWia s i the O and SW1b the ‘O’ positions.

Switch off the RF GENERATOR, remove the H\ Probe, Source RF Test Box and
efit the Source MU Sice Cover.

The PeakPeak ualue is on test point 6 with a range of 0 10 vits equivalent
£00-5000 volts

Secondary Source Recipe
Paramerer Variant Value
Frmery Gos QRS0 o
Presre £
Seconcany sovee A oW
TG f
=) f
Tomm e W
Toomm G oW
T00mm 076 TSow
Bias (No aiizovaten 125mm FG. 150W
Tomm G oW
T50mm o076 oW,
200mm () 0w,
Pajen Fadine Gon B
gium Pressure T
Prase A -
Chuck e BT
Process Time EES
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Claritas Matching Unit Peak To Peak Calibration

1 With the powier o the Caritas RF GENERATOR switched of ft the RF Test Box to
<he Clartas MU.

2. Fitthe HV Probe calibrated above Into the RF Test Bo ensuring the Probe Tip
mates with the hole i the Test Box.

3. Remove the MU Side Cover (the cover over the LEDS)from the Cliritas Matching
Uni

CAUTION: RF will be present ater the next step.

4. Switch on the power o the RF GENERATOR and run the Clartas recipe with the
Claritasin Load power Mode.

5. Note the Peak-to-Peak voltage dispiayed on the osciloscope and adjust the gain
potentiometer RV2 o display the correct scaling voltage for the Peak-to-Peak
voltage.

6. Record the Osciloscope and miric readings on SFOL.

7. Switch off the RF GENERATOR, remove the HV Probe, Source RF Test Box and
efit the MU Side Cover.

ClritasRecipe
Paramerer Variant Value
Froces Tme oo
Presaure s
PRie0/a F o ienea] ow
Platen HF Gapaciter Adiust Automatic
e Presaure an 5T
il )
Ges ow 02 [T
ESC Temesraius. 0°C
Gastas R Pover oW
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LF MU Pk-Pk Calibration
L. Repest he calirtion of the HY probe above using s ow frequency sensor
2. Atach the calibrated HY probe o the piaten cage.
(CAUTION: R wil bepresent after the next step.

3. unthe LF combined racipe beov.

3. Chack hat thereasing on the asdloscope agress with he displayed laten L phcpk
reading on the mimic

5. Record the Osciloscope and mimic readings on SFOL.

6. irthey donot sges,use thefollowing pocecure

Combined LF Recipe:

Paramerer Variant Value

Frmery Gos QRSO o
Presare A Sl
Py Souee =ow
s Mo asnuaian AT 0w
SoilCurrers 54
huck Tmperaius. a BT
Process Time Gosec

7. Remove the LF MU from the mocie and reconnact utside ofthe modie.
2. Remove the MU covers.
5. Funthe LF recipe.

10. Adjust V1 30 the mimic nd the osciloscope agee.
11, Refitthe MU covers and rfitthe MU o the macis
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‘Section 8030: Pesk toPesk Calbation

caumon:

RF BURN HAZARD. EXERCISE EXTREME CARE WHEN WORKING.

Tektronix P6015 HV Probe Calibration

Ensure that povier 0 the RF GENERATOR i off and disconnect the RE Cable from
<he Matching Unit.

Connect the 50 ohm HV test g inne with the AF cable and connect the output
of the testig o 2 D onm oad.

Remove the plastic body of the probe and connect the tp of the probe through
the side o the test g o the 50 oh line.

Set the osciloscope scale to 0 1V\ divisio, (the probe has 2 standard
attenuation of 1000), and 2 slow time base.

RFwil be present ater the next step.
Setthe RF demand to 400 wartsdirecty from the screen.

Check that the osciloscope cisplays a luminous band of approximately 400 volts
peak to peak. (4 dvisions), and ad]ust the Probe’s HF compensation o give
exacly  dvisions. (400v Pealcto-Peak).

‘Adjust the osciloscope’ time base to check that the viaveform i sinusoidal.
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Peak To Peak Calibration

With the power to the HF and LF [ ited) Bas RF GENERATORS swiched off
remove the Lower RF Box Cover.

Bias Matching U

Connect the HV Probe calibrated above to th Platen RF Cage, ensuring that
go0d earth connection is made to the body of the probe.

Remove the Bias Mitching Unit Rear Cover.

RF will be present after the nextstep

Load 2 blank ificon wafer into the chamoer.

Switch on the povier t the HF RF GENERATOR and run the Primary Source.
recipe (see below] with the Source and bias in Load power Mode.

Note the Peak-to-Peak voltage displayed on the osciloscape and acjust the gain
potentiometer RV, on the HF Bias MU pk-pk detection PCB, to display the
correct scaling voltage for the Peakcto-Peak voltage on the Mimic.
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A\ r 7

il veve

7. Record the Osciloscope and mimic readings on SFOL

NOTE: 1RV has no effect,chick that SWLa s i the O and SWb the ‘OfF positions.
8. Switch off the HF RF GENERATOR.

Primary Source Recipe

Farameter Variant Vaiue
Frimary Gos Iples 07 0 5m

Presure an o

Primary Soure Soow

0omm e W

“00mm 076 W

P— 15omm G oW

t50mm 0FG 00w

200mm A1) 00w

Gl st EET

el Pressure - 57

Chuck Tempsaue. 157

Process Tme S005ec

Primary Source MU Peak To Peak Calibration |

L Withthe power o the Source RF GENERATOR suitched off it the Source AF Test
Baxto the Source MU.

1. 200mm O Rpier Mol Tetspeciation SPTS

Secton 4030: pesk o pesk Calibration

2. Fitthe HY Probe calbrsted sbove ino the Source RF Test Box ensuring the
Probe Tip mates with the hole in the Test Sox.

3. Remove the Source MU Side Cover (the cover over the LEDs] from the Saurce.
Matching Uit

(CAUTION: RF willbe present afer the nextstep.

4. Switch on the power to the RF GENERATOR and run the Primary Source recipe
above with the Source and bis in Load povier Mod.

Note the Pesi.to-Pesk voltage isplayed on the osciloscope and sdjustthe gain
potentiometer RV2, on the Primary Source MU pk-pk detection PCB, to dispay.
the corract scaling voltage for the Peak.to-Peak volage.

5. Record the Osciloscope and mimic readings on SFOL
NOTE:  17RV2 has no effect,chieck that SW1a s i the OfF and SW1b the ‘On' posiions.

7. Swich off the RF GENERATOR, remove the Y Probe, Source RF Test Box and
it ths Source MU Side Cover.

The Peak/Peok vaue s ontest poin: 6 with o range of 0~ 10 vols equivalent
£00-35000 vt




image29.png
1. 200mm Omega g Rapier Module Test Spedfication
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NoTE:

Secondary source

Secondary Source MU Peak To Peak Calibration (If
applicable)

Wit he power 1o ths Source F GENERATOR sitched off it the Surce R Test
80xt0 the Sourca M.

Eitthe HV Probe calibatad sbove nto the Sourcs RF Test Box ensuring the
Probe Tip mates with the hole in the Test Sox.

Remove the Source MU Side Cover (the cover over the LEDS] from the Source
Matching Uit

RF will b presen afterthe next step.

Switch an the power tothe R GENERATOR and run the Secondary Source
recipe below with the Saurce and biss in Load pawer Moe.

Note the Pesi.to-Pesk voltage displayed on the osciloscope and sdjust the gain
potentiometer RV2 to display the correctscalng valage fo the Pesk.to-Peak.
Voltage. RV2 s in the same location of the MU 3z in ths primary zource MU,

Record the Osciloscope and mimic readings on SFOL.
1§RV2 his no effect,chick thit SWLs s in the ‘OfF and Wi the ‘On positions.
Switch offthe RF GENERATOR

The Peak/Peok value s ontest poin: 6 with o range of 0~ 10 vols equivalent
£00-5000vaits

1. 200mm Omega g Rapier Module Test Spedfication

SPTS,

Secton 4030: pesk o pesk Calibration

cauTion;
s

Secondary Source Recipe

Farameter Variant Vaiue
Frimary Gos Iples 07 055
Presure o0
Secondary Sowce an 0w
Tune ap T
worice T
Temm e s
100mm G oW
“00mm 0FG 50w,
P— 25mm e oW
150mm G 0w
“50mm 076G asow
200mm (A1) sow
el Beling Cop )
el Pressure T
Phase a o
Chuk Tempsae. T5C
Process Tme 5005ec

Claritas Matching Unit Peak To Peak Calibration (If
applicable)

Withhe power ta th Ciarias R GENERATOR sitched off it he F Test Box to
theCiartas M.

Eitthe HV Probe caibrated sbave nto the RF Test Box ensuring the Probe Tia
mtes it the hole in ths Tes Box.

Remove the MU Side Coer (the cover over ths LEDs] from the Clartas Matching
uni,

RF will b presen after the next step.

Switch an the power tothe RF GENERATOR and run the Clrias rcips with the
Claritas n Load power Mode.

Note the Pesi.to-Pesk voltage displayed on the osciloscope and sdjust the gain
potentiometer RV2 to display the corract scaling valage fo the Pesk.to-Peak.
Voltage. RV2 i i the same location 52 in the MU for the primary and secandary
Record the Osciloscope and mimic readings o SFOL.

Switch offthe RF GENERATOR, remove the HY Probe, Source RF Tast Box snd
it the MU Sids Cover.

Claritas Recipe
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Parameter Variant Value
Process Tme 00 seconas
Pressure oL
/B (o e 0w
Blaten HF Gapadior s At
el Pressure a =T
Solursnt )
Gasflow 02 =
E5C Tamass W
e FF Pawer ow

LF MU Pk-Pk Calibration (If applicable)

i callrationof th H pra above using  low frequency sensor.

g
2. Attsch thecafrated HV probe tothe platen cage.

(CAUTION: RF willbe present afer the nextstep.

3. nunthe L combined rcips below.

3 Chck thatth reading onthe sciloscope sgress with the isplayed lsten LF pl-pk

reasing onthe mimic
5. Record the Osclescops and mimic readings on SFOL

5. fthey do notsgree, use the following procedure.

Combined LF Recipe

Farameter Variant Vaiue
Frimery Gos Iples 07 0 sem
Pressure an St
Primary Soure 0w
Biss o assaugna] i 0w
Collursnt A
Chuck Tempsiae. an 15
Process Tme 05ec

7. Remavethe L MU fram the mocule snd econnect outside of the moduls.

5. Remave the u cover.

1 200mm omega g Rapir Mode

Secton 4030: pesk o pesk Calibration

5. nunthe L rcie.

20, Adust A1 50 the mimie and th osloscops sere.

£4. Refit the MU covers and rft he MU tothe madule
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cion 5010-65: hoto,

. Note, Bias nd Source showld be in LOAD contral

Al tests should be run with the waer clamped, and using 15T Helium
Backpressure, 3 waferlessclean shoud be run before each process wafer

Test Details

1 Take previously un-etched blanket rsist wafer (>1.3um).

2. Misasure the stating resst thickness ¢ 25 poins, using the “Optiprobe”
3. Etchthe wafer using the spaciied process (s new rsist waer per process)
s

Messure the fnal resis ticknss st sme 25 points, usng the

“Optiprabe”
5. Calculte the stchrate and racord the elevant detail i the tas racord
6. Testsshould bs carrid out with 3 wafer shield ing cover fttc,

7. 13 uniformity ing i on the BOM then a wafer shisld ing cover il have

<0 be abtained from the BU fo the purposs of this test.
8. The WEP ring should rot be fitted
5. Ifan undersiad ESC i itte rafer o the BU on clarification o the results

10 Attach copies of the data logs for alletchrace recipes to SFOL.

HF Recipes

Note, Bias nd Source showld be in LOAD contral

AIIHE tests should be run ith the wafer clamped, and using 15T Helium
Backpressure

Primary Source Power Only Test

Parameter Variant Vaue
Frimery Gos imet 0 Z00seem
Pressure Smt
Primar source Soow
Coil Current a A
Chuck Temperatura s
Process Time Ta05ec

e aper Module

Section 5010-65:Phota Ress tch Rates

specifcation

Seandary Source Only Test

SPTS

Farameter Variant Vaiue
Seconary Gas et 07 200 scem
Pressure omT
Secondary Souee 0w
Cof Current a Xy
Ghuck Temperature 15°C
Process Tme 05ec
Bias Only Test (HF Bias)
Paramerer Variant Vaiue
Primary Ges inet 07 00 scem
Pressure A 20T
0omm G 77w
00mm 076 & Pin FEETT)
15omm G 5w,
s (o awenustor)
50160jmm 076 50w,
250mm 0FG Zm0W
200mm (A1) 0w
Pisten HF Copacitor Adjust Automic
Coi Currene 0%
an
Chuck Temperatre 15eC
Process Time 05ec
Combined Test (HF Bias)
Parameter Variane Vaiue
Primary Gesinet 07 200 scem
Secondary Gas et 07 200 scem
Fressure 0mT
Primary Source 0w
Secondry Soure oow
s (No stenuator] A oW,
Platen HF Capacitor Adiost Automic
i Carrent A
ChucTempersire 157
Process Time 05ec
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SPTS 1. 200mm Omeg @ Rapies

fon 5010 65: hoto ResistEch Rt fon 5010 65: hoto ResistEch Rt
NOTE: The combined rcip i il workin progress, thersare o tch e and Combined Pulsed Test (LF Bias)
unformit esus or th sbove recpe.
Faramerer Varint Vatue
See NAMsnutsctringOps\Manufacturing\Manufacturin Enginering\200mm ELTrTEn Er
producrs\200mm Excn\Rapier Test\Non toxi ats, fo historc data andrecipes ranre M e
Primar Source 00w
s (o ttsnuscor A Zoow
LF Recipes Duty Oyl 0%
Fraquency 0
Note B 2nd Sourc shauld be n LORD car T Currens a
a AL tests should be un it the wr clamped, using 15T Helum Chuck Temperatire Au 3
o Sackpreseure with Bias MU set to Range 5, Inernal tap settings 25 Process T osec
determined during LF Chamber setup:

Hote when running EL modules with 2 100mm 5, 100w should b used on Biss.

Bias Only Test (LF Bias)

Farameter Variant Vaiue Cleannecine
Frimary Gas et 07 00 scem
Pressure o 200t .
B o stenuator) i 0w, —
Cof Current A
Chuck Temperture. Al e il
Process Tme 05ec e
Combined Test (LF .
Farameter Variant Vaiue -
Frimary Gas et 07 00 scem =
Pressure an 5T =
Primary Soure 0w =
B (o stenuator) i 0w
Cof Current A
Ghuck Temperature an 15
Process Tme 05ec
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Section 010.65: Photo ResitE1chRates Section 010.65: Photo ResitE1chRates

ere e 78S o e ORD et
B | et houtd b it thewatercamped, andusin 15T Hem
56| oacpresure, s wateies e shous v before 2 proceswater

Test Details

1 Take previously un-etched blanket resist wafer (>1.3um).

Exched wer, notice the discouloration. Visualresuts willvary depending on
whatetch rate s parformed.

Mk sure wafers go back inthei original ios n the storage bor.
Carry out exchrates.

Messure the fnal rais ticknss st sme 25 paints, using the Optprabe.

Calculsta the etch rate using the R calculation sprasdshest and record
the relevant desals on SFOL.

Testsshould b carred out with 3 wafer shieldring cover fited

5. Ifs uniformity ing i on the SOM then a wafer shield ring cover will have
<0 be abtained from the BU fo the purpose of thstest.

10, The WEP ring should not b fed.
11, 1fan undersized ESC i itte rafer o the BU on clarification o the results,
12, Attach copies of the data logs for alletchrate recipes to SFOL.

Nt th pink hus to the water surtace HF Recipes

2. Misasure the starting resst thickness ¢ 25 paints,using th Optiprobe.

Sea “Dptiprabe guide” below for how to use the optprabe. ) Note, Bias and Source should be in LOAD control

I HF tests should be run with the wafer clamped, and using 15T Helium

3. Etch the wafer usig the speciied process s new resst wafer pr process).
rore Backpressure
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Primary Source Power Only Test Combined Test (HF Bias)
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Platen HF Capacicor Adjst Butomatic
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Secondary Source Only Test Truck Temperstore e
Faramatar Varant Ve Frocess Tme Sosec
Seronan Gar e or P
Pressure 0T NOTE:  The combined recpe i il 3 work inpragres,the are o st ate and
Seconcary Souce 00w uniformiy resuts or the sbove raci.
Col Gurrent ‘” ox
GruckTemperatirs o See N-\ManufacturingOps\Manufacturing Misnufacturing Engingering\200mm
Process Tme 0sec product\200mm Exch\Rapier Test\on toic cats, fo istori dsta and rcipes

Bias Only Test (HF Bias) LF Recipes (If applicable)

Farametar Varant Ve
——— = Note, Bies and Source should be i LOAD contral
imery G2 nlet 0; an e L A LF tess should be run with the wafer clamped, using 15T
e oot ests should be run with the wafer clamped, using 15T Helfum
nore Backpressure with Bias MU set to Range 5, Internal ap setings a5
10omn £G T determined during LF Chamber setup:
TommoFea P | T15W
T50mm G W
e e
e Bias Only Test (LF Bias)
T50mm o7 0w
200mm (A1) 0w Farameter Varant Ve
Pisten HF Copacitor Adjust Automic T G et 0 ” 00 scem
CoilCurrene M oa Pressur 200t
Chuck Tamperatre 15eC B o sttenuator) i 0w,
Process Time 05ec Col Gurrent A
Ghuck Temperature an B
FProcess Tme 05ec
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Secion 5010-65:Photo Resist Etch Rates
Combined Test (LF Bias)

Clean Recipe
Parameter Variant Vaue o
Frimary Ges imer0: S00seem —
Pressure an st
Primar source 00w s
8125 (No swenuator] ] oW —
ol Current [ =
Chuck Temperatura a s
Process Time EES

Combined Pulsed Test (LF Bias)

Parameter Variant Value o
‘Primary Gas Inlet O, 400 scem’ o

resure - o

iy Soree oo
s (o aenuan” A Toow

oGy o

Freaserey o

o Curent o
G Tmparsre a o e
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e When runningEL modules with 3 100mm ESC, 00W should b used on Bz
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Optiprobe Guide

Pace wafers inorange wafer handler, emember whre you put them i he rack.

St 1 3t th boteom of the handler

Ensurethers s no wafer n verytopsot and hat alwaters re el

PN SPTS

Section 010.65: Photo ResitE1chRates
‘open summi on optprabe:

- organiser
2 Manfacuring

° indwater s

* Doublcick

2 selectsots ot waters to messure

© Type vl Nembere PRE 13:3.. £t

« press un (it green man)

2 Type sams inf nto second o scross nd pres un sgsin

Wit on box hich onesare the newy messured wafers, o slot 1 wafer 3, lot 2= wafer 2tc

Determine which wafe will e sed forwhichprocess, e wafer 1 = Low Power, 2= Source Only, 3 =
vigh ower...tc

Remessurethe wafers in the same proces 3 3bove, except sbel them post 1,23 instesd ofpre.

o get resuls g0 to snatyes rend st
pre-analye -set deta -set

post-analyse -set dlta-set .

analyss - el - nput time of €5 -20 contour
et resuts from csts

Enter resuts nto £8 calculation spresdinet
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Secton 1010.65: Instalftion

heck tha allGrait Breakersand Power on suitchs are ef i their
ot posiions on the AC Tray, in the eletricl cabinets and on al
awsilry eqipmentunil reqired.

Build Specification
1. Confirm tha the module hs been it o the corec Specficaton.

2. Setthe module test configuration on SFOL.
Pre-Power On

Posiion the mode in front of the transport.
Connect compressed air o the module (Main and EMO).

3. Ifthe module has an LPX connect mains ai o the LPX, then connect the i from
the LPXto the module mainair, EMO air and connectar to the water solenoids
iffited.

4. Level the module and connect o the transport (ensure that the claw clamps
have been lubricated before fment)

5. Connect the Cooling Water to the Module Water Manifold (blue —flow, rec—
return), ensure there are with o leaks.

Connect the LN2 and Hellum 1o the module.
Connect the Becirgulsar/Chille ensuring the flow and recurn are correctly
connected, do not power up yet.

8. Fitthe EMO (stand alone).

2. Check that the EMOS on the module are i the made positon.

. Hold n thered button on EMO control b, ensure red LED luminates (green
LED snouid be on)

. Remove inkfrom the EMMO control box (green gt should extinguish) and fit
the modules EMO loom to the EMO control box (green ight should lminate
—ifthe green LED does not come on refit th fnk and investgate the issue)

. While il olding the red button get someone to press the module ENIO, the
ed LED should stay on and the green LED should g0 off. Do not release the
ed button on EMO control box!!

. Release the module EMO, the green LED should come back on.

7. Release the red button on the EMO control box.

5. Ifthe module is connected to an LPX test the EMO'S (module, LPX and cabinet
i1, Gocument 1010 modue Insallaion and Povier On i the TL LPX folder in
<he Transport document folder on sharepaint.
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10, Check the Module Roughing Pump is connected with cooling water and Nsand is
leakree.

10, Ensure tha the RCCB on therelevant module AC tray s switched off.

12, Runinthe external Rarmesses and connect to the AC tray and transformer.
Connect mains loom (connected to PLPOL on module] to IEC outit.

Approved by:S. Keane
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