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Appendix 8. Control measures table (pressure to voltage  conversion table)
[bookmark: _Toc228818005]Figure 9 “Should be/ Future state” process map 
	Current state process
	Future state process

	Current process 
· Search for and find and collect leak checker and old leak checkers and cabinet and move to build cell or wait if none are available. 
· Ensure there is a safe space to move around build cell with equipment present. 
· Check for correct Baratron and fit to module with pneumatics ready for LUR test. 
· Look for correct fittings to connect flexi hose from leak checker to module. 
· Leak check module ready for LUR test. 
· Conduct test and record results.
· If pass, remove Baratron and put back in cabinet, disconnect pneumatics and leak checker. 
· Push the leak checker and cabinet back to their original positions in the cleanroom. 
	Future state process
· Collect leak checker with built in cabinet from dedicated location and move to build cell, higher capacity of equipment available. 
· Fit new Pyrini gauge to module and pneumatics ready for LUR test. 
· Connect leak checker to module using parts found on shadow board on leak checker.
· Leak check module ready for LUR test. 
· Conduct test and record results.
· If pass remove Baratron and put back in cabinet, disconnect pneumatics and leak checker. 
· Push leak new leak checker system back to its dedicated area in cleanroom. 

	Problems, delays and waste 
· Wasted time moving both the leak checker and leak checker cabinet. 
· Time wasted waiting for equipment to become available.
· Wasted time moving equipment to ensure it is safe to move around. 
· Check Baratron for damage and need to ensure correct one is fitted.(horizontal or vertical is essential for operation.) If Baratron is dropped, it is fragile and prone to breaking. 
· Time wasted moving both pieces of equipment back to their original place they were found in the cleanroom. 
	Solutions and improved workflow
· Improved setup time from only moving the combined leak checker with cabinet fitted. 
· Time saved from less room taken up from equipment in build bay, safer to move around for technicians. 
· Time saved waiting for equipment due to more being made due to increased capacity. 
· Time and waste saved from robust Pyrini gauges that can be fitted in any orientation. 
· Time saved finding correct fittings due to parts being stored on shadow board. 
· Time saved putting combined leak checker cabinet 

	What needs to change?
· Reduced labor cost moving both pieces of equipment.
· Improve safety by increasing space inside the build cell while leak checking the module. 
· Reduce risk of damage to fragile Baratron. 
· Reduce time finding correct fittings to use for connecting equipment to module. 
· Reduce time finding and returning leak checker and test cabinet. 
	What has changed
· Combined the leak checker and test cabinet into one unit to save time moving equipment. 
· Safety improved by increasing space available by reducing equipment footprint. 
· More robust gauges from Baratron to Pyrini gauges to reduce risk of delays from damaged measuring equipment. 
· Time saved due to parts being available on shadow board on leak checker. 
· Time reduced returning equipment due to only having to return one piece of equipment. 

	Clear wastes and risks
· Time wasted moving equipment
· Time saved by not waiting for equipment to become available. 
· Safety issue with current setup. 
· Measuring equipment is easily damaged. 
· Time wasted looking for fittings.

	Improvements made
· Time saved moving less overall equipment.
· Higher capacity removes need to wait for equipment to become available. 
· Safety issue removed due to reduced equipment footprint. 
· Stronger measuring equipment to reduce risk of damage. 
· Shadow boards remove need to look for fittings. 





[bookmark: _Toc228818006]Introduction 
The manufacturing department of KLA produces different process modules in the semiconductor process sector to fit customer requirements. Each year more machines are required due to increased demand due to progression and advancement of technology requiring semiconductors. This increase in demand requires more testing equipment to ensure the machines are built and tested correctly to meet the rising demand. 

This project was created due to the machines made need to pass a LUR or leak uprate to ensure the machines are leak tight when pumped under vacuum.  Increased demand requires more equipment to be made to increase the rate in which a leak uprate can be completed. 

This in turn means there is a higher reliance on leak testing cabinets being available for use to ensure that the current cycle time of the module does not increase when waiting for a testing cabinet to become available. Manufacturing currently has access to three test cabinets and nine leak checkers, meaning when a leak update is required, some machines are increasing cycle time by waiting for a leak test cabinet to become available. 

The benefits of this project include:
· Reduced cycle time of modules due to no loss of time waiting for testing cabinets to become available. 
· Decreased labor time from moving multiple pieces of equipment to the build bay for use in leak checking. 
· Reducing space taken in the build bay from combining the leak checker and test cabinet reducing floor space used. 
· Reduced cost per unit of testing cabinet than buying replacements.
· Much easier to use by technicians with signs to aid with valve control. 
· Robust gauges to lower maintenance  costs that are not orientation specific. 




[bookmark: _Toc228818007]Define Section  
[bookmark: _Toc228818008]Problem Statement 
There are only currently three testing cabinets available within manufacturing that are able to perform Leak uprates. Due to rising demand of modules being made per year increasing, the current amount of testing equipment is insufficient leading to higher waiting times for machines to be completed slowing down cycle time and overall operator effectiveness for each tool.  Figma (2022)

[image: ]Appendix 9: Image of build bay with equipment

The current testing cabinets have the ability to hold all parts required to complete the test but have disadvantages to the operators using them, these are. 

· Cabinets are large and bulky making them difficult for operators to move quickly.

· Cabinets are very large, taking up space in enclosed building bays making it difficult to leak check modules and work around. This problem is made worse due to also being used with a leak checker unit further reducing  working space inside the build bay. 

· The current Leak uprate cabinets have been in use for over five years. This has led to various issues these issues are wheels jamming further reducing mobility of the equipment, storage drawer runners have failed due to over filling of equipment causing further delays in setup and removal time, Cable entry points have been damaged causing measuring cables to be damaged and the dropping of the measuring pressure equipment (Baratron) requiring supplier rework and longer downtime. 

A Leak uprate (LUR) is a test conducted to test the rate in which a module is leaking. 
Each module tolerance rate is as follows:

APM- 0.4 mTorr/min
HSE- 0.25 mTorr/min
DEP- 0.23 mTorr/min
Etch- 0.30 mTorr/min
PVD- 0.23 mTorr/min
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Appendix 10. Old leak checker cabinets 
· Within the Enclosure sits a water test unit which the operator adjusts to 6 bar of pressure and then isolates it to the module, monitoring over 10 min period.
· The Enclosure houses a series of Pneumatic switches and hoses; these can be used to isolate and check certain areas of the module for isolated leaks.
· The unit holds various pieces of equipment as already stated, alongside these there is a Baratron unit and controller, 


[bookmark: _Toc228818009]Process Mapping 
The current process is seen using this flow chart. This chart shows which parts can be controlled and measured, allowing improvements to be made to the current process. The leak checker and Leak uprate cabinet time could be controlled and improved by improving the current system and increasing capacity. The Module build, test, decommissioning and shipping are unable to be controlled.  (Asana, 2024)

· The leak checker process can be controlled by increasing the amount of leak checkers available to manufacturing to increase the current capacity. 
· The leak uprate cabinet (LUR) can be controlled by increasing the amount available. With only three available at any given time, this creates a bottleneck in which not enough are available for use. 
· Module build cannot be controlled due to the different options of tools that the customer could request to be built. 
· Module test cannot be controlled due to the different options of tools that move from build to test to ensure they work correctly taking a varied amount of time from running process and fault finding if needed. 
· Module decommissioning cannot be controlled due to the different amount of time each tool would take to be decommissioned ready for shipping. 
· IES shipping cannot be controlled due to it being a separate shipping company from KLA making changes to their processes difficult to implement. 
[image: ]
Appendix 11. Processing mapping chart

[bookmark: _Toc228818010]Problem mind Mapping 
A mind Map was made to create ideas on resolving the problem of reducing the waiting time for the leak checker cabinets. When looking at the mind map in the form of the process, the main issue is not having enough units, with only three available. This is a large bottleneck in comparison to the eight leak checkers available. Broken equipment such as the Baratron is also a problem greatly increasing the time for all equipment to be available to use to complete the leak uprate test. (Buzan, 2025)
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Appendix 12. Problem mind map
[bookmark: _Toc228818011]Voice of the Customer 
The voice of the customer is the employees within the manufacturing department. These are the issues given by employees working with current equipment: 
· Leak uprate cabinets are not available when needed.
· The wheels on Leak uprate cabinets can jam and become difficult to move. 
· It is very time consuming bringing both a leak checker and a leak uprate cabinet to the module. 
· Having both sets of equipment takes up a lot of space in the small build bay. 
This is clear evidence that the current setup of eight leak checkers and three leak test cabinets are not sufficient for the current demand for manufacturing.

The current problems that need to be resolved from employees are:
· More leak uprate cabinets are required.
· Resolve issue with wheels on leak uprate cabinet to allow for easier movement. 
· Reduce time taken from moving both leak checker and leak uprate cabinet to the module.
·  Reduce space taken up by having the leak checker and test cabinet in the same build bay. 



The voice of the customer is also the managers within manufacturing overseeing the employees working with the current equipment. 
· There is too much downtime waiting for cabinets to be available for each module.
· Too much time is lost on average for each module moving equipment. 
·  The current setup is prone to problems. 
The current problems that need to be resolved from Managers are:
· Reduce downtime due to no cabinets being available 
· Reduce cycle time taken due to time lost moving equipment for testing. 
· Improve current setup to reduce likelihood of downtime of module decreasing overall cycle time. 

Bunker (2025)
[bookmark: _Toc228818012]Critical to Quality 

There are a few aspects that the project needs to accomplish to be critical to quality. These are essential to ensuing the project is a success these are:

· Create a more effective unit – This is essential for both ease of use for the employees and managers to make the overall process more efficient. This includes reducing time setting up, reducing cycle time and making the unit easier to work with from a day-to-day basis. 
· Maximize floor space (Safety concern) – Decrease the overall space taken by the current equipment to increase movable space inside the build bay making it easier to work around and decrease the risk of falling or injuries due to lack of space present when the equipment is being used. 
· Increase throughput of modules- Make the overall process of using the leak checker and test cabinet more efficient by reducing time taken for setup and increase availability of test cabinets available to meet the current demand. 
· Reduce cycle time and touch labor – Reduce time taken for each module by improving efficiency of the leak checking process and to reduce touch labor of moving both the leak checker and test cabinet into the bay increasing cycle tie. 
TheKnowledgeAcademy (2025)


[bookmark: _Toc228818013]Project Scope 
A project scope is all actions to be taken by the project from start to finish. These will be separated into five parts, Define, measure, analyze, improve and control. The project scope is as follows:

· Define -  Complete project charter, Investigate the problem we currently have with LUR cabinets we currently have within manufacturing. 
· Measure - Collect data from Build and monitor how many modules are collectively ready for LUR During each day. With this info we can calculate the amount of downtime that can be saved by having more LUR Cabs.
· Analyze - Look at the data and calculate the amount of additional LUR Cabs we require for the Module output we are currently producing.
· Improve - Asses the current unit cost and space taken, look at a more space-saving, more cost-efficient model incorporating a more future proof, robust & versatile alternative to the current Baratron setup.
· Control - Monitor & Review trials and implement any changes within a timescale, approximately 3 months
Adobe Communications Team (2022)
[bookmark: _Toc228818014]Project Charter 

A project charter has been created to set out all major parts of the project and what is included. These are: 

1. Problem definition – This is the goal the project sets out to achieve 
2. Objectives – This is the objectives of the project that need to be met to resolve the problem. 
3. Key performance indicators – These are how the project will be measured to ensure it is successful. 
4. In scope – This is what can be changed and modified by the project to resolve the issue. 
5. Out of scope – This cannot be changed by the project to resolve the issue. 
6. Deliverables – This is what the project intends to achieve by resolving the issue stated by the problem definition. 
7. Benefits – These are the benefits of resolving the problem statement. 
8. Critical success factors – These are parts of the project that must be successful to allow the project to be successful. 
9. Team – These are all participants involved in the project.
10. Project plan – these are all major parts of the project which includes what needs to be done, who will complete it and the time in which it will be completed. 
Adobe Communications Team (2022b)


[image: ]Appendix 6. Project charter

The work charter seen above is essential to the project to ensure all parts of the project have been considered and a clear goal is made including who is involved and what part of the project they are responsible for. This also includes a date for the project to be completed to ensure the project is completed on time. 





[bookmark: _Toc228818015]Measure 
[bookmark: _Toc228818016]Identify Measurement Variation 
One version of data variation present in this project is that each module or tool will have a different cycle time naturally due to the different amounts of time required to build them.  This cannot be controlled due to the manufacturing department making different products and variations of those products depending on the orders made by customers. When collecting data, this will need to be considered to ensure that it does not affect the results collected. 


Another variation in the data is availability of leak checkers. The leak checkers are used by both the manufacturing and test department. The test department only requires a leak checker and not a leak test cabinet. This means that multiple leak checkers could be in use by the test department and they could have a cabinet available. This is because there are eight leak checkers and only three leak test cabinets. 

Another variation in the data is not having the measuring equipment (Baratron) available to use due to multiple being damaged or broken and requiring repair. This can cause a machine to be waiting on equipment due to having no way to measure the pressure inside the machine for the LUR test. A machine could also be waiting if none of the correct orientation Baratron (horizontal or vertical). This issue is due to some machines only allowing one orientation to be fitted to work. This will further limit what is available for use at any given time. DublinBlue Admin (2022)

[bookmark: _Toc228818017]Determine Data Type 
The data type in which the project was measured was time in hours.  This is due to the data collected being how many hours of work are lost within a four-week period due to waiting for equipment to be available.  This data will then be recorded into a graph for better visibility and will include an average per module being made. This will then be calculated into an hourly rate to determine how much money is lost down to that downtime.  

[bookmark: _Toc228818018]Develop Data Collection Plan 
The data has been collected by placing a chart within each build cell within the manufacturing  build department. To see how long it takes for a person to wait for all equipment to be available to be used to complete a LUR test. An example chart is seen below: 

[image: ]
This was then collected each day to record the amount of time lost, if any time waiting was passed outside the following workday from 06:00-22:00 (during the night shift), emails were sent to shift support to record the data with which build bay was waiting.  This data was collected over a four-week period from  3/6/24 to the 1/7/24 to ensure enough data was collected. Appendix 13. Data collection example table


[bookmark: _Toc228818019]Perform Measurement System Analysis 
When analyzing the data collection method. There is a degree of error due to the fact that the data calculated was in hours. This meant that the data collection method was only accurate to the nearest hour. This means that more time could have been taken waiting for equipment to be available than was recorded. This is a small variation on the data in comparison to the total time taken. 
Another degree of error is if the technician has recorded the time waiting correctly. There is no true way to know if the time waiting that was inputted into the chart correctly for data collection. This was reduced by showing technicians how to fill in the chart, but it is possible some results could not be as accurate.  This error becomes more apparent when working with night shift due to less people working on that shift and some machines could be waiting longer than expected due to a lack of manpower available which could be unintentionally added to the results. (Hessing, 2014)

[bookmark: _Toc228818020]Data Collection and Assess Process Capability 

When looking at the data shown below, a total of 60.25 hours have been recorded as technicians are waiting for equipment to be available to complete a leak uprate test. This totaled to on average £48,953.13 per year that is lost and could be put to better use elsewhere in the form of time. This was calculated using the hours lost multiplied by the technicians hourly rate with the machine being £65.  
This is a very high loss that could be reduced by implementing the leak checker cabinet project. This cost of time could be put to better use within manufacturing such as completing other tasks that are more productive than waiting. AMREPInspect (2025)
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Appendix 14. Data collection and process capability tables
[bookmark: _Toc228818021]Analyze 
[bookmark: _Toc228818022]Process Analysis Methods 
[bookmark: _Toc228818023]Mind Map 
A mind map is a quick and easy way to brainstorm ideas on how to resolve a problem. It allows you to target specific points of a problem such as equipment and add parts from it providing more detail. They are clear and easy to read and allow for clear points to be made with more detail to be given further in in the project. One downside to this method is that it does not contain much detail being only for ideas. (Kramer, 2025)

[bookmark: _Toc228818024]Process mapping 
Process mapping is a clear way of showing a full work process and its major steps to show what can and cannot be controlled. This is essential because it allows for a clearer path on what can be changed to reduce the cycle time for the modules and what cannot.  One downside to this is that it also does not contain much detail. (Staff, 2024)

[bookmark: _Toc228818025]Project charter 
A project charter is great for showing all major points needed to run a project and the major parts required to complete a project.  This has lots of benefits such as a clear layout of what needs to be done with who is required. It also includes a timeline allowing for progress to be tracked.  It also includes what is essential for the project such as key  performance indicators and critical success factors to check to see if the project has met all success criteria needed. One problem with it is that it is very vague and does not contain specific targets that can be measured.  (Shea, 2025)

[bookmark: _Toc228818026]Voice of the customer 
The voice of the customer is a very good analysis technique because it specifically looks at what people need the project to resolve. This is essential due to the project is made to benefit the technicians using them and the managers overseeing them. By listening to their opinions and concerns, the project criteria can be improved to resolve their issues using the equipment. One issue is that these are opinions which can differ from person to person making it less accurate than having numerical data. This means that it is normally followed up by critical to quality analysis. (Stobierski, 2025)

[bookmark: _Toc228818027]Critical to quality 
Critical to quality is an essential analysis tool to help specify points in a project by using measurable data to check the success of the project against. This is a great tool allowing a clear comparison of progress from the aims of a project to the outcome of a project to ensure it is successful in its purpose. One downside to this is you need the voice of the customer to allow this to be made because without it, you would have no information to make it.  (Mapue, 2025)

[bookmark: _Toc228818028]Review Analysis Methods 

[bookmark: _Toc228818029]Data tables 
A data collection table was made to record all required data to allow for calculations to be made and to work out an overall time. A data collection table was essential to recording all data collected accurately. The data has also been separated within the table to each week it was completed. This allows for more precise findings if required. Another benefit was that it is very clear and easy to read.  This could be improved by adding which parts were missing, stopping the test from being completed. 

[bookmark: _Toc228818030]Old vs new cost analysis  
An Old vs New cost analysis has been used to show a clear difference in price between replacing the old cabinet and buying the new design. This was essential prior to the implementation of the project because it will ensure that the new cabinet would be more cost effective than the previous version. This was also done to provide clear evidence that it is more cost effective to build the new unit rather than buying replacement units instead. This was also essential to help sell the project to cost managers to allow the funding to be provided to implement the project past the prototype stage. It also allows for a clear representation of the price of each part to show what the money is beig spent on. The cost analysis could be improved by 
Adding the cost of building the previous cabinet and the new project to show labor costs. (Leam, 2022)





[bookmark: _Toc228818031]SPC (Statical process chart) done requires source. 

An SPC or statical process chart was created To see how much difference there is between the highest and lowest waiting time and to see patterns with the current waiting time. This is essential to show where the highest waiting times are and if there is a reason for it. This allows patterns to be spotted quickly allowing for those issues to be delt with accordingly.  (Peterka, 2024)
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Appendix 15. SPC chart 



















[bookmark: _Toc228818032]Graphical Analysis Tools 1/1 done requires sources.  
[bookmark: _Toc228818033]Data collection chart 
A simple data collection chart was used to record the information given by the technicians when their module was waiting for equipment. This was essential to record data for the project to show the lost time per module. This was made to be very simple so that it could not be misread or filled in incorrectly. It was also made by just filling in your name, build bay and putting an x to tell the time lost. This was done to be completed as quickly as possible to not lose too much time from completing other tasks. This could be improved next time by creating a digital version so that the data collected could be filled in a table. This would save time from needing to move all data collected into a table and have the technicians fill it in instead.  (Salesforce EMEA, 2023)
[image: ]Appendix 13. Data collection example table



















[bookmark: _Toc228818034]Line graph 
Line graphs are essential to show the data such as the amount of time waiting for equipment to be ready. This was done to show how many hours were lost on cycle time due to waiting on equipment. This was also done to show the highest and lowest wait times and then the average wait time. This was essential because it clearly shows time was lost on average. This is very good because it is simple to read and understand, making it easy to show managers the information they require. This could be improved by showing multiple line graphs used to show the time lost per type of module. This could show if more parts are required for specific types of modules being built. (JMP Statistical Discovery, 2025)
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Appendix 16. Waiting time line graph
[bookmark: _Toc228818035]Sources of Variation 

[bookmark: _Toc228818036]People: 
Technicians using the equipment vary in skill from new apprentices to qualified technicians. This means that some employees will take more or less time with the equipment setting it up for the LUR test. If the LUR test fails due to an employee not missing a part of the module while leak checking. This could cause the test to fail, causing further tests being conducted increasing the time spent with that equipment. 

[bookmark: _Toc228818037]Module type:
Different module types have different LUR rates that can require a longer time with the equipment. This means the wait time for equipment could be longer if multiple of that module are present at the time. On the other hand, smaller modules with less parts could be much quicker to check, making them use less time with the LUR testing equipment. 
[bookmark: _Toc228818038]Parts available:
Different module types require different parts to connect the modules to the leak checker pumps to complete the LUR test. These parts available could increase waiting times if multiple of the same module is being tested, making other modules wait for parts to become available. 
[bookmark: _Toc228818039]Orientation specific gauges:
Different module types can only use gauges fitted in either horizontal or vertical respectively depending on which type is being tested due to space constraints. This can cause longer waiting times due to only having a few of each type. If all horizontal Baratrons are in use, all other modules that require them are waiting for them even if all other parts are available and vertical gauges are available. 


[bookmark: _Toc228818040]Improve 
[bookmark: _Toc228818041]Generating Improvement of Alternatives
Multiple improvements ideas have been made to improve the current system that is in place these are. 

· More leak uprate cabinets - To increase capacity to meet the current demand. This will allow more to be used at once, reducing the overall waiting time for each module on average. 
· New leak uprate cabinets – A new design of cabinets to allow for less floor space to be taken up and allow for less labor in moving them into the build bay for higher efficiency and time saving. 
· New stand operating procedures (SOPs) – New operating procedures could be used to increase efficiency of the use of the leak uprate cabinets reducing the overall time used by each cabinet making them more likely to be available. 
· Full training – This can reduce the cycle time by ensuring each technician is full trained to use the cabinets comfortably allowing for higher efficiency and lower levels of time wasted due to not knowing how to use the equipment effectively and efficiently. 
· New integrated location – A new integrated location could be used to make the journey between the build bays and the equipment shorter on average allowing for less labor to be used moving them reducing cycle time. 
(Sopheon, 2025)

[image: ]
Appendix 17. Improvement ideas map

[bookmark: _Toc228818042]Perform Cost/Benefit Analysis 
When comparing the cost of the original cabinet to the leak checker cabinet project, it is much better per unit than simply purchasing a replacement test cabinet. The total cost of the original cabinet is £3,420.00 when in comparison, the leak checker cabinet project costs a total of £1,000.81 per unit. This makes savings of £2419.19 per unit. This decreased cost allows for more units to be fitted to the leak checkers for a lower cost. 

This was also made to reduce the required floor space needed for the leak uprate tests to be completed. This was essential due to the movement to the new site in Celtic Lakes having a reduced floor space. This ensured that they are still fit for purpose for after the move was conducted. 

The waiting times for the leak uprate cabinets have also been reduced due to an increased amount being made available due to them being built onto the leak checkers. This has allows more leak uprates to be conducted at once within manufacturing. 

Costs have been reduced due to the technician only needing to move the leak checker itself and not the leak uprate cabinet due to in the new Leak checker cabinet being installed onto the leak checker, labor is also reduced allowing for technicians more time to complete other tasks.
(MacNeil, 2024)

[image: ]
Appendix 7. Old vs new costs table 







[bookmark: _Toc228818043] “Should be/Future State” Process Map 

	Current state process
	Future state process

	Current process 
· Search for and find and collect leak checker and old leak checkers and cabinet and move to build cell or wait if none are available. 
· Ensure there is a safe space to move around build cell with equipment present. 
· Check for correct Baratron and fit to module with pneumatics ready for LUR test. 
· Look for correct fittings to connect flexi hose from leak checker to module. 
· Leak check module ready for LUR test. 
· Conduct test and record results.
· If pass, remove Baratron and put back in cabinet, disconnect pneumatics and leak checker. 
· Push the leak checker and cabinet back to their original positions in the cleanroom. 
	Future state process
· Collect leak checker with built in cabinet from dedicated location and move to build cell, higher capacity of equipment available. 
· Fit new Pyrini gauge to module and pneumatics ready for LUR test. 
· Connect leak checker to module using parts found on shadow board on leak checker.
· Leak check module ready for LUR test. 
· Conduct test and record results.
· If pass remove Baratron and put back in cabinet, disconnect pneumatics and leak checker. 
· Push leak new leak checker system back to its dedicated area in cleanroom. 

	Problems, delays and waste 
· Wasted time moving both the leak checker and leak checker cabinet. 
· Time wasted waiting for equipment to become available.
· Wasted time moving equipment to ensure it is safe to move around. 
· Check Baratron for damage and need to ensure correct one is fitted.(horizontal or vertical is essential for operation.) If Baratron is dropped, it is fragile and prone to breaking. 
· Time wasted moving both pieces of equipment back to their original place they were found in the cleanroom. 
	Solutions and improved workflow
· Improved setup time from only moving the combined leak checker with cabinet fitted. 
· Time saved from less room taken up from equipment in build bay, safer to move around for technicians. 
· Time saved waiting for equipment due to more being made due to increased capacity. 
· Time and waste saved from robust Pyrini gauges that can be fitted in any orientation. 
· Time saved finding correct fittings due to parts being stored on shadow board. 
· Time saved putting combined leak checker cabinet 

	What needs to change?
· Reduced labor cost moving both pieces of equipment.
· Improve safety by increasing space inside the build cell while leak checking the module. 
· Reduce risk of damage to fragile Baratron. 
· Reduce time finding correct fittings to use for connecting equipment to module. 
· Reduce time finding and returning leak checker and test cabinet. 
	What has changed
· Combined the leak checker and test cabinet into one unit to save time moving equipment. 
· Safety improved by increasing space available by reducing equipment footprint. 
· More robust gauges from Baratron to Pyrini gauges to reduce risk of delays from damaged measuring equipment. 
· Time saved due to parts being available on shadow board on leak checker. 
· Time reduced returning equipment due to only having to return one piece of equipment. 

	Clear wastes and risks
· Time wasted moving equipment
· Time saved by not waiting for equipment to become available. 
· Safety issue with current setup. 
· Measuring equipment is easily damaged. 
· Time wasted looking for fittings.

	Improvements made
· Time saved moving less overall equipment.
· Higher capacity removes need to wait for equipment to become available. 
· Safety issue removed due to reduced equipment footprint. 
· Stronger measuring equipment to reduce risk of damage. 
· Shadow boards remove need to look for fittings. 



[bookmark: _Toc228818044]Pilot Proposals 
A single leak checker cabinet was made to test the overall design prior to the full rollout of all nine-leak checkers being modified to increase the capacity for use within manufacturing. This also allowed a smaller cost for testing to ensure the project was a success before diverting more funds to the project to upgrade the remaining leak checkers. 
This also allows the new leak uprate cabinet to be tested to ensure it is working correctly and does not hinder the use of the leak checker from completing its job. 
The new unit is much more compact than the previous cabinets, making it much more efficient for use and taking up less space than the previous version, which was a large problem for technicians to work with. This also allows it to be used at the new site when the department would move to a smaller overall area, allowing it to continue to be effective after the move. 
The new version also includes instructions ensuring that the technician knows which valves are open or closed, allowing for less mistakes to be made. 
The smaller boxes fitted to the leak checkers also allow for only necessary parts to be stored inside them, making them less likely to be filled with unnecessary materials, which was a problem with the previous test cabinets. 
Smaller and more robust gauges were also used with the new cabinet to allow for a higher working life due to how fragile the previous model was, and it also does not have a specific orientation like the previous model needed to operate either vertically or horizontally.  (Leech, 2023)
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Appendix 18. LUR cabinet proposal stage 
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Appendix 19. LUR cabinet prototype on trial 
[bookmark: _Toc228818045]Validate Improvements 
Many changes have been made to the current system to meet current demand and future proof the equipment for moving the equipment to the new site.  Some of these changes are:

Physical labor has been reduce due to the leak checker and cabinet being combined into a single unit, this saved labor by allowing only one unit to be moved. 

The Fragile Baratron have been replaced with Pyrini gauges which are much more robust and durable, reducing the risk of damage and delays. 

Safety has been increased due to a lower overall footprint used in the build by reducing risk of tripping or falling on equipment. 

The cost of replacing the original cabinets is much higher, being £3,420.00 compared to the £1,000.81 it costs to build the new leak checker cabinets. This is much more cost efficient than the previous model allowing multiple to be made for a single replacement. This makes it much cheaper to meet demand by making eight upgrades rather than buy six replacement cabinets. 

Eight Replacement cabinets to meet demand: £3,420.00 x 8 =  £27,360.00 
Eight New leak checker project cabinets to meet demand: £1,000.81 x 8 = £8,006.48 
This is much cheaper to produce and apply for funding to fully employ the project to manufacturing compared to replacing the original cabinets that do not remove issues with the current system. 

[bookmark: _Toc228818046]Control 
Multiple control methods have been put in place to ensure that the new system is working correctly and continues to work after the project has been completed.

[bookmark: _Toc228818047]Training on new system 
Each technician has been trained on how to use the new leak checker cabinet so that they are used correctly. This also ensures that all technicians are using the new equipment safely and effectively.  This is especially important due to the cabinet using electricity, compressed air and vacuum pumps. 
If a technician is not trained to use the new equipment, they could damage the new equipment leading to higher costs for maintained, they could be unable to use the equipment correctly leading to wasted time and incorrect result causing further problems when the module moves to the testing department which can take much longer to .
The new training also ensures that they are following any regulations required to ensure they are complying with health and safety. 

[bookmark: _Toc228818048]Standard operating procedure (SOP) 
[image: ]A stand operating procedure (SOP) has been created alongside to the project to ensure all technicians have a step-by-step guide alongside standard training to ensure the new equipment is used correctly. It also allows for refreshers if the technician has not used the equipment or is unsure how to use it correctly.  The SOP includes a description of each step in detail while also including both visual aids to help with explanations and safety points for each part to warn technicians of any risks of dangers of completing that step and what to look for to reduce risk or damage or accidents. Appendix 20. Standard operating procedure (SOP)


[bookmark: _Toc228818049]Maintenance schedule  
Each leak checker has its own maintenance schedule every year to ensure that they are correctly maintained. This is essential to avoid any unnecessary downtime to manufacturing and to ensure they are safe to use. The new leak uprate cabinets also have a maintenance schedule to ensure they are kept in good working condition after the project has been finished. 

[bookmark: _Toc228818050]New leak checker cabinet location and shadow boards 
· All new leak checkers with cabinets now have their own dedicated location compared to previously where they were dotted around the manufacturing cleanroom. This reduced downtime trying to find the equipment needed.
· Each leak checker also has a shadow board fitted allowing all fittings to be stored for quick access when required. The new leak checker design also stops unnecessary parts from being stored due to only having the shadow board available for storage.
· The new leak checker cabinet system also has a sign in/ out sheet for each leak checker to easily locate one if needed. 
· Both leak checker cabinet systems are monitored by both shifts to allow damaged or lost parts on the shadow boards to be replaced or fixed when required removing the chance of downtime on the leak checker cabinet due to a lack of parts available. 


[image: ]Appendix 20. Leak checker location with shadowboards fitted. 


[bookmark: _Toc228818051]Control measures for issues 

Since all nine leak checker cabinets have been in use within manufacturing, any issues with the leak checking cabinets are to be brought to shift support to resolve. 
One issues that has been mentioned is the new Pyrini gauges being used only go to one decimal place instead of the Baratron gauges that measure to two decimal places.  
A chart has been made to help with calculations for the new Pyrini gauges 

These will need to be adjusted from Mtorr (measurement of pressure) to voltage. When changed it gives a much more accurate reading removing the problem. One issue with this method is that a conversion chart has had to be made to help technicians understand and complete tests accurately. (See below for chart). This chart allows them to convert the voltage to Mtorr which can be put into the manufacturing system as a record for passing a leak uprate test. 
This is important as some types of modules have a LUR of 0.23 which requires an additional decimal place than what was given by the gauge. This allows all modules to be tested with these gauges. (Johansson, 2023)
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Appendix 8. Control Measures Table (Pressure to voltage)
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[bookmark: _Toc228818057]Appendix 3: Hours waiting for Leak uprate graph
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[bookmark: _Toc228818077]Appendix 21: Leak checker location with shadow boards fitted. 
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2024 Leak Checker Cabinet Project (Price Per unit)

Original Cabinet Costs (Per Un Descrij Cost (total)
Elbow 4mm- 4mm £118
[4mm bulkhead £267
[4mm Manual3/2 Valve £10584
Part Cost £ [4mm Tube to 4mm elbow £10.03 - Pack(5)
18u Cabinet £480.00 RS PRO steel wall box 400x300x210 £57.35
Baratron £1,139.00 s [4mm threaded rod 1m £277
Baratron Power Supply £697.00 Push i A 10 push n 4 self el oo
Baratron Looms £135.00 |ADC Gauge controller £36431
Water Pressure Kit £590.00 Unistrut steel pipe damp €482
Uk Mains Power block £90.00 [4mm tee push it £26:52
Standoft 40mm M3 pillar £3.56
3u Drawer £89.00 6mm non return £6.80
Consumables (Pnematic fitting etc) £200.00 Festo regulator £44.38
Total (Each) | £3,420.00| Festo shut offvalve £26.26
Din rail brackets £10.40
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LUR Cabinet Costs Old Vs New

2024 Leak Checker Cabinet Project (Price Per unit)
Description Cost (total)
Elbow 4mm- 4mm £118
[4mm bulkhead £267
[4mm Manual3/2 Valve £10584
Part Cost £ [4mm Tube to 4mm elbow £10.03 - Pack(5)
18u Cabinet £480.00 RS PRO steel wall box 400x300x210 £57.35
Baratron £1,139.00 S [4mm threaded rod 1m £277
Baratron Power Supply £697.00 Push i A 10 push n 4 self el oo
Baratron Looms £135.00 |ADC Gauge controller £36431
Water Pressure Kit £590.00 Unistrut steel pipe damp €482
Uk Mains Power block £90.00 [4mm tee push it £26:52
Standoft 40mm M3 pillar £3.56
3u Drawer £89.00 6mm non return £6.80
Consumables (Pnematic fitting etc) £200.00 Festo regulator R
Total (Each) | £3,420.00| Festo shut offvalve £26.26
Din rail brackets £10.40

* Saving of £2419.19 Per unit.

* We are incorporating LUR Cabinets within the footprint of the Current Leak Checker units already on the shop floor (currently 9 in operation)

* This is Futureproofing the assembly as the new factory space is minimalistic.

* Reduction of waiting times for LUR units, Data currently being gathered, June 2024

* Current units are not robust, these will need to be replaced asap, cost vs cost of 9 units, (Old= £30,780 vs New= £9,007.29) Saving of £21,772.71

* Savings that are being investigated are the hours that can be more efficiently used. These would not necessarily be a cost saving but would possibly
contribute to more modules being shipped per week as opposed to being held back over weekends effecting Module Cycle times waiting for LUR Figures.
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LUR Cabinet Proposal stage

Cap EX Proposal

* A Cap EX has been approved for Compressors within the grey area. We have ordered what we require and have an outstanding
amount to use for similar vacuum equipment.

= Arequest was forwarded to reallocate funds for this project

= As this is classified as a fixed asset and has a lifespan of over 3 years and is related to the original ‘vacuum’ Capex this was approved

New Unit
Under Test

15 KLA Confidentit | Neeco-Know Only KLA
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LUR Cabinet ( Prototype On Trial)

The First LUR Cabinet is on the shopfloor and initial feedback is very positive.

“The unit i a lot more compact which allows the operator to have more room around the module which makes leak
checking the module safer and more efficient,

Clear instructions on the LUR Cabinet eliminates the possiblity of opening/closing the incorrect chamber or port,

Neater appearance which prevents the operator storing unnecessary parts/fittings within the housing like the eariier
model.

- smaller more robust WRG200 Edwards Active Wide Range Gauge.

16 KLA Confidential | Need-to-Know Only.
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Control

Issues being highlighte : o P
* Since the 9 leak cabinets have been out on the shopfloor, I have made the team aware to contact H 3 i
Shift Support should any issues up. the cabinet assemblies. H e oh
* One issue that has been mentioned a few times is the fact that the Pirani wide range gauges only : am e —
highlight to one decimal place, previous units (barratrons) measure to two decimal places. : o o s
* I have contacted Edwards who sent over a conversion chart of figures from Voltage — Mtorr. : e i) - = ——|
* Voltage is measure to 3 decimal places so with a pressure of -2 and -3 we can generate a chart : i b
for the conversion calculation H e e - — Y
« This conversion calculation has been rolled out to a select few on the Build team to trial. : £ oo E———
Currently awaiting feedback to process the next step (add conversion calculation to SFOL) : o
« Thisis important as some modules require a 0.23 LUR which as you can see is a measurement of : e i
two decimal places. 2 = o
* Most modules however carry a LUR measurement of 0.2. So, the issue currently isn't a huge one : = S
a5 we can currently manually convert it in real-time. : = S
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