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APPENDIX 1: Declaration of compliance with Schedule of Requirements


The supplier is to declare compliance with the Schedule of Requirements. All requirements, except some exception clearly marked, have to be available upon ordering. Proof-of-compliance should be given, e.g. by references.

Mandatory requirements overall research cluster

1. The research cluster is to be a 'user facility' that is open to non-DIFFER researchers as well. As such, multiple people should be able to use the research cluster in parallel without interfering with each other (where the usage of the ablation laser is  an exception).
2. [bookmark: _Hlk136964779]The base pressure for the whole research cluster should be at least 10-8 mbar.
3. The main components of the research cluster, being the small and large area PLD chambers, the sputter chamber, and the transfer-line, shall all be supplied by the same supplier. For maintenance and support reasons, sub-contracting is not allowed for these components.
4. [bookmark: _Hlk137034116]The main components of the research cluster, being the small and large area PLD chambers, the sputter chamber, and the transfer-line, shall allow bake out, like with a heating tent.
5. The research cluster should support the transfer of substrates to other research infrastructure, such as DIFFER's Ion Beam Facility, under vacuum conditions means of a vacuum suitcase.
6. The research cluster shall be integrated into the DIFFER’s lab safety system.
7. All components that impose a possible safety risk, such as fire, have to be CE certified or similar. 
8. The research cluster shall enable DIFFER’s CODAC system read-access to process parameters, such as chamber pressures and pump speeds (only integration concept needs to be available upon ordering).

Mandatory requirements small and large area PLD chambers 
1. The small and large area PLD chambers should at least enable deposition on silicon, silicon dioxide, glass, FTO, zirconia (YSZ), sapphire, and porous oxide (e.g., Ni-YSZ cermet) substrates. 
2. The small and large area PLD chambers are to be used for the deposition of metal oxides in first instance.
3. Three repeated depositions should result in three samples where the sample to sample thickness variation is not more than 1% (for both small and large area PLD, consecutive depositions).
4. The small and large area PLD chambers shall ensure thickness uniformity in minimum of state-of-the-art research tools, while other material properties are not affected by the scaling to larger substrate areas.  
5. The small and large area PLD chambers shall guarantee a stable, reliable and repeatable process. 
6. The small and large area PLD chambers should enable multiple in-situ diagnostics and should therefore have flanges available for attaching the below in-situ diagnostics a) to h). The in-situ diagnostics are not allowed to interfere with the main PLD cluster and to interrupt the operation of the PLD cluster.
a. Reflection High-Energy Electron Diffraction (RHEED)
b. Mass Spectroscopy (MS)
c. Optical Emission Spectroscopy (OES)
d. Intensified Charge Coupling Device (ICCD)
e. Low Angle X-ray Spectroscopy (LAXS)
f. Phase-Modulated Infrared Reflection Absorption Spectroscopy (PM-IRRAS)
g. Multi Beam Optical Stress Sensor (MOSS)
h. Spectroscopic Ellipsometry (SE)
Diagnostics a) through b) are to be supplied with the research cluster. Diagnostics c) through h) are to be added by DIFFER in a later development stage. The cluster supplier should be willing to discuss with in-situ diagnostics suppliers for the integration of the in-situ diagnostics in the research cluster. 
7. The ablation laser should be shared among the two PLD chambers.
8. The ablation laser beam path shall be enclosed and purged and guarantee stable and reproducible beam delivery, ease of maintenance and laser control.
9. The large and small area PLD chambers should have an identical flange layout, such that, if needed, the two chambers can be (in time) equipped with the same diagnostics at the same position to study upscaling and to provide flexibility in usage of diagnostics on both chambers.
10. The small and large area PLD shall have separate operating and control systems that shall include preprogrammed process recipes (process modules). Recipe settings must be easily configured by the operator for customization of processes.  

Mandatory requirements small area PLD specific
1. The small area PLD shall enable the heating of 1 inch substrates to at least 1000 degrees Celsius using laser heating.

Mandatory requirements large area PLD specific
1. The large PLD shall enable the heating of 4 inch substrates to at least 900 degrees Celsius using radiative heating. 
2. The large PLD shall enable the in-situ diagnostics of the full substrate surface. Hence, one should be able to do measurements at any position on the substrate surface. (concept needs to be available before ordering)
3. The large area PLD chamber should be equipped with a means to reduce the amount of target particles/droplets that contaminate the substrate with 99.8%.
4. The research cluster should support materials screening experiments. That is, it should support the creation and characterization of multiple discrete films on a four inch wafer which are sufficiently large to enable film characterization. This is considered to be a desirable feature to reduce cost per film and to reduce the time to obtain the right process conditions ('sweet spots') and material combinations for detailed studies. Both are essential to ensure high quality cost effective research output. (concept needs to be available before ordering)

Mandatory requirements sputter chamber specific
1. The sputter chamber should enable sputtering on substrates up to 4 inch in diameter and of up to three different materials.
2. The sputter chamber should be equipped with a Quartz Micro Balance (QMB)
3. The sputter tool should enable the usage of a mask to do selected thin film deposition.

Mandatory requirements linear transfer-line with load-lock specific
1. The linear transfer-line shall enable the simultaneous transportation of at least three four inch substrates and at least five one inch substrates.  
2. The linear transfer-line shall be extendable in case DIFFER wants to add additional vacuum chambers to the cluster line in the future.  
 
Mandatory requirements for engineering support during the system life-cycle 
1. Onsite physical engineering support with qualified PLD expertise within 48 hours during regular working hours. 
2. At least 2 years of free software updates after the last acceptance test
3. At least 1 year of replacement warranty on all major components of the research cluster after the last acceptance test

Preferred requirements regarding experience of the supplier 
1. Experience with PLD systems in which the PLD laser is shared among multiple PLD chambers.
2. Experience with the inhouse design and realization of custom vacuum chambers.
3. Experience with the inhouse design and realization of substrate and target motion stages.
4. Experience with the design and realization of linear transfer lines. 
5. Experience with laser heating of 1 inch targets. 
6. Experience with small and large area deposition.  
7. Experience with particle/droplet reduction in large area deposition.
8. Experience with integration of RHEED in PLD. 
9. Experience with support and maintenance of a PLD cluster line over the entire life cycle of such cluster line for both hardware and software.


The supplier also gives a price indication for the PLD system as described in this document, delivery duty paid in Euro (excl. VAT).
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