Appendix No. 1

Requirements and technical parameters of device for manufacturing low-dimension structures with atomic layer deposition technology ALD (Atomic Layer Deposition). 
	Lp.
	Parameter
	Requirements
	Column to fill by tenderer

	1
	2
	3
	4

	1.
	Type of device
	
	specify

	2.
	Production year
	2009
	confirm

	3.
	Country of origin
	
	specify

	4.
	Manufacturer
	
	specify

	5.
	Device
	Brand-new
	confirm

	6.
	Type of processes
	Manufacturing thin layers with atomic thickness.
	confirm

	7.
	Reaction Chamber
	Reactive system with two-chambers ensuring running deposition processes in two chambers at the same time. One chamber adapted to deposition of oxide layers, second chamber adapted to deposition of nitride layers.

Reactive chamber ensuring layers deposition on wafers: 

a) ≤4” diameter size

b) and on irregular shape wafers of minimum 5mmx5mm size.

Every of two chambers equipped with loadlock and own pump system. Chamber flanges enabling leading precursors into reaction chamber. Ensured access to reaction chamber.
	confirm

confirm

specify diameter

confirm

confirm



	8.
	Plasma Source
	RF generator (13,56MHz) with maximum power in the range 500W-600W, and controlled in range from minimum 20W to maximum power, equipped with automatic matching unit.
	confirm, 

specify power and control range

	9.
	Pumps 
	a) system ensuring pressure value: ≤1,0*10-7bar. 
b) group of pumps with efficiency ≥ 300l/sek.
c) corrosive gasses resistant pump system
d) automatic pressure control and measurement system.
	confirm and specify pressure
confirm and specify pomp efficiency
confirm
confirm

	10.
	Layers precursors
	a) min. 8 modules with layers precursors (4 modules for each of two chambers).
b) modules with precursors equipped with bubblers.
c) precursor lines equipped with heating jackets (temp. till 200oC), cylinders and valves for high and low temperature processes (1 lines for high temperatures processes and 1 line for low temperatures processes for each of two chambers).
d) additional one container with reaction water.
e) laminar flow precursors in chamber during deposition the layers.
	confirm and specify the number of modules
confirm
confirm
confirm
confirm


	11.
	Electrode
	a) ensured heating the electrode to the temperature in the range from 300oC to 500oC.
b) ensured possibility of periodical cleaning the electrode and area around the electrode
	confirm and specify the heating range
confirm


	12
	Gas lines
	a) gasses: N2, O2, H2, NH3.
b) 4 gasses lines (ensured possibility of 4 additional lines extension) 
c) equipped with MFC.
d) corrosive gasses resistant lines.
e) ozone generator with efficiency ≥10% .

	confirm
confirm
confirm
confirm
confirm and specify efficiency

	13
	Software 
	ALD device control software and all special applications added to the device must work under Windows XP Pro System and must be compatible with other standard programs of Microsoft Windows System.
	confirm

	14
	The PC computer for device control
	processor: Intel Core 2 Duo, min. 2.33GHz, 4 MB cache
RAM: min. 2 GB 
Graphic Card: min 256 MB
HDD: min 160 GB (SATA)
Optical Drive DVD ± RW (SATA)
System Windows XP Pro
monitor LCD min.19” , keyboard, mouse, network card
	specify configuration


	15. 
	Control process system
	Automatic control process ensuring control of deposited layers thickness.
	confirm

	16
	Post process gases neutralization (scrubber)


	Scrubber must be proper for gases mentioned at point 12 and products created from liquid precursors of HfO2, ZrO2, SiO2 and Al2O3 layers.
	confirm

	17
	Cleaning the device


	System ensuring cleaning the chamber, valves and precursor’s lines.
	confirm

	18.
	Two-step acceptance test
	The preliminary acceptance test will be performed at producer facility and will include following tests of deposition:
1. deposition of HfO2 layers:
- on substrates: SiC, GaAs, GaN, sapphire, quartz, Si.
- thickness of deposited layers: 5nm, 20nm, 40nm.
- deposited layers parameters control: layer adhesion to the substrate surface, layer uniformity, layers roughness.
- deposition rate control.
2. deposition of ZrO2 layers. 
- on substrates: SiC, GaAs, GaN, sapphire, quartz, Si.
- - thickness of deposited layers: 5nm, 20nm, 40nm.
- deposited layers parameters control: layer adhesion to the substrate surface, layer uniformity, layers roughness.
- deposition rate control.
3. deposition of Al2O3 layers. 
- on substrates: SiC, GaAs, GaN, sapphire, quartz, Si.
- - thickness of deposited layers: 5nm, 20nm, 40nm.
- deposited layers parameters control: layer adhesion to the substrate surface, layer uniformity, layers roughness.
- deposition rate control.
4. deposition of SiO2 layers. 
- on substrates: SiC, GaAs, GaN, sapphire, quartz, Si.
- - thickness of deposited layers: 5nm, 20nm, 40nm.
- deposited layers parameters control: layer adhesion to the substrate surface, layer uniformity, layers roughness.
- deposition rate control.
5. deposition of Si3N4 layers. 
- on substrates: SiC, GaAs, GaN, sapphire, quartz, Si.
- - thickness of deposited layers: 5nm, 20nm, 40nm.
- deposited layers parameters control: layer adhesion to the substrate surface, layer uniformity, layers roughness.
- deposition rate control
6. performing  chamber clearing process after deposition.
Final acceptance test will be performed at the Awarding entity facility and will include all above mentioned tests of etching. All test samples will be delivered by the Awarding entity.
	confirm

	19.
	Deadline for completion of the tender including installation, start up and testing
	maximally to 20 weeks after signing the Contract
	specify time of completion of the tender

	20.
	Free of charge operation and maintenace training for two persons held at the 

Awarding entity site
	Two-step training:

- first step after device installation

- second step after 3 months since final acceptance test.
	confirm

	21
	Spare parts for the period of warranty
	ensured, delivered with device
	confirm, specify the list of spare parts

	22.
	Operating manual, programming instruction and technical documentation in Polish or English 
	ensured
	confirm

	23
	All spare parts accessible
	ensured within 10 years after installation date
	confirm

	24.
	Software upgrades free of  charge 
	ensured within minimum 5 years after installation date.
	confirm

	25.
	Post warranty service installation 
	ensured within 10 years after installation date
	confirm

	26.
	Technical support 
	ensured within 10 years after installation date
	confirm

	27.
	Warranty period 
	minimum 12 months
	specify warranty period

	28.
	Installation requirements
	ensured
	specify installation requirements


*imprecise and inaccurate flufilnent of the table in the column 4 will result in rejection of the offer.
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