Appendix No. 1
Requirements and technical specification for the ellipsometer for measurements of optical properties and thickness of thin films

	No
	Parametr
	Requirement
	The column to the fulfilment by the Tender*

	1
	2
	3
	4

	1.
	Type
	
	specify

	2.
	Manufacturer
	
	specify

	3.
	Country of origin
	
	specify

	4.
	Manufacture year
	2010,  a brand new device
	confirm

	5.
	Wavelength range
	1. minimum: 250 nm or less

2. maximum: 850 nm or more
	specify 

specify

	6.
	Goniometer
	1. computer controlled;
2. angle range 40-90o or wider with

            a step of max. 5o and 

precision of 0,05o or better.
	specify 

specify

	7.
	Sample holder
	1. vertical;

2. holding the sample at the backside by vacuum;

3. with position adjustment at least in the X and Y axes as well as tilt angle adjustment;

4. ensuring ellipsometric measurements of samples with a minimal surface of 5 mm x 5 mm;

5. ensuring transmission measurements;

6. equipped with an additional stage for ellipsometric measurements of samples in a temperature range from room temperature to 550oC, or higher.
	confirm

confirm

confirm

confirm

confirm

confirm and specify



	8.
	Light source and beam
	1. monochromatic beam incident to the sample.

2. incident beam area on sample surface is such, that ellipsometric measurements of samples with the minimum area of 5 mm x 5 mm is feasible for all wavelengths given in point  5.
	confirm
confirm



	9.
	Detector
	1. ensuring the measurement of Ψ and Δ ellipsometric parameters, with Δ In the range of at least 0-180o;

2. ensuring depolarization and anisotropy measurements;
3. equipped with a system for control of the axiality of the beam incoming into the detector.
	confirm

confirm

confirm

	10.
	Enhancement of the ellipsometer
	Assuring the possibility of reducing the beam spot size to a size ≤ 500μm.
	confirm

	11.
	Software
	1. equipped with tools for creating and saving models of thin film structures created from given materials;

2. ensuring the simulation and measurement of:

- Ψ and Δ ellipsometric parameters

- real and imaginary part of the dielectric function, ε1 and ε2
- index of refraction, n and absorption coefficient, κ

for all the layers of the thin film  structure defined in the model, in the full wavelength range given in point 5.;

3. ensuring thickness measurements of all the thin films in the structure defined In the model, including the determination of the measurement error; 

4. ensuring the measurement of transmission and reflection coefficients, T and R, for the same sample position;

5. containing a database of semiconductor, dielectric and metallic materials in the extent needed to perform the above mentioned operations for structures defined in point 13;

6. ensuring taking into account physical imperfections (e.g. roughness) of the interfilm interfaces in the simulated structure;

7. ensuring ellipsometer control after the enhancement given in point 10.
	confirm

confirm

confirm

confirm

confirm

confirm

confirm



	12.
	PC with an LCD for ellipsometer control
	· CPU: Intel Core 2 Duo, min. 2.33GHz, 4 MB cache, or equivalent

· RAM: min. 2 GB;

· graphics card: min 256 MB;

· HDD: min 160 GB (SATA);

· DVD drive: DVD ± RW (SATA);

· min. 2 USB ports

· Windows operating system;

· LCD monitor min. 20”;

· keyboard;

· mouse;

· LAN card.
	specify

	13.
	Acceptance test after the installation and start up of the ellipsometer at the Awarding Entity’s site
	The samples for the acceptance test will be delivered by the Awarding Entity. The structures of the samples will be as follows:
1. 200 nm ZnO/Al2O3;

2. 200 nm ZnO/5 nm MgO/Al2O3;

3. 100 nm SiO2/5 nm HfO2/500 nm ZnO/Al2O3;

4. 5 nm HfO2/SiC;
5. 100 nm Si3N4/4 μm GaN/Al2O3
The acceptance test will cover the measurement of the following:

- Ψ and Δ parameters, 

- real and imaginary parts of the dielectric function, ε1 i ε2
- index of refraction, n and absorption coefficient, κ

- thickness

of each of the films in the structures at room temperature and a measurement of the above mentioned for one chosen structure at 550oC.
	confirm

	14.
	Training for minimum 2 persons on the usage of the ellipsometer at the Awarding Entity’s site
	ensured
	confirm

	15.
	Manual for the ellipsometer and software and technical documentation in Polish or in English
	ensured
	confirm and specify

	16.
	Deadline for completion of the tender including installation, start up and testing
	maximum to 18 weeks after signing the Contract
	specify

	17.
	Spare part availability – minimum 10 years form the installation date 
	ensured
	confirm

	18.
	Free of charge software updates for minimum 5 years from the installation date
	ensured
	confirm

	19.
	Post warranty services for 10 years from the installation date 
	ensured
	confirm

	20.
	Technical support for minimum 10 years from the installation date
	ensured
	confirm

	21.
	Warranty period
	minimum 12 months from the date of the signing of the acceptance protocol
	specify and confirm

	22.
	Installation requirements for the ellipsometer
	attach installation requirements
	specify installation requirements


* Imprecise or inaccurate fulfilment of the table in the column 4 will result in rejection of the offer.
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