Appendix 1

Requirements and parameters of the system for etching with use of focused ion beam (FIB) 

	No
	Name of parameter
	Requirement
	The column to be fulfilled by the Tender*
	Points

	1
	2
	3
	4
	5

	1.
	Model and type
	
	specify
	

	2.
	Production year
	2009
	confirm
	

	3.
	Manufacturer
	
	specify
	

	4.
	Country of manufacturer
	
	specify
	

	5.
	System condition
	Brand-new, not used in any laboratory and not shown at conferences, shows or fairs


	confirm
	

	6.
	Type of system
	Fully functional system for etching/milling and deposition with use of focused ion beam, controlled digitally by computer software installed on the PC-class computer and operating in Windows XP environment, together with following equipment and given parameters


	describe
	

	7.
	Columns
	Dual Beam system with ion column and electron column 
	confirm
	

	8.
	Vacuum system
	Oil-free vacuum system
	confirm 

and describe
	

	
	Ion column:
	
	
	

	9.
	Ion source
	Liquid Gallium ion emitter with necessary ion beam optics 
	confirm and describe
	

	10.
	Acceleration voltage
	Acceleration voltage (Vi) controlled in the range between maximum value of at least 30 kV and minimal value not greater than Vi min = 1kV. 

Scored minimal acceleration voltages:

a) Vi min = 1kV

b) 500 V < Vi min < 1 kV

c) Vi min  ( 500 V 
	specify
	

	11.
	Resolution
	At least 

5 nm @ Vi =30 kV
	specify
	

	12.
	Magnification 
	Maximum magnification 

at least 300 000x

(in case of 19-inch image-display)
	confirm and describe
	

	13.
	Ion-beam current
	Ion beam current controlled in the range of at least 2 pA - 20 nA 
	confirm and describe
	

	
	Electron column:
	
	
	

	14.
	Electron source
	Schottky thermal field-emission electron source
	confirm and describe
	

	15.
	Accelerating voltage
	Accelerating voltage (Ve) continuously adjustable in the range of at least 500 V-30 kV 
	confirm and describe
	

	16.
	Magnification
	Maximum magnification 

at least 500 000x

(in case of 19-inch image-display)
	confirm and describe
	

	17.
	Resolution in SE (secondary electron) mode, guaranteed at installation site 
	At voltage Ve = 15 kV at least x = 1.2 nm 

(for test structure Au/graphite at optimal work distance - give work distance for each resolution).

Scored resolutions:

a) x = 1,2 nm 

b) 1,0 nm ( x < 1,2 nm

                 c) x < 1,0 nm 
	specify

	

	
	
	At voltage Ve = 1 kV at least 2.5 nm 

(for test structure Au/graphite at optimal work distance - give work distance for each resolution).

Scored resolutions:

a) x = 2,5 nm

b) 1,5 nm ( x < 2,5 nm

                            c) x < 1,5 nm


	specify
	

	18.
	Resolution of images created by transmitted electrons (STEM detector), guaranteed at installation site
	At voltage Ve = 15 kV at least 1.5 nm. 

Scored resolutions:

a) x = 1,5 nm

b) 1,0 nm ( x < 1,5 nm

                            c) x < 1,0 nm 
	specify
	

	19.
	Electron-beam current
	Maximum electron-beam current 

at least 20 nA 
	specify

	

	
	Others:
	
	
	

	20.
	Deposition of layers
	Deposition of layers possible with ion beam and with electron beam
	confirm
	

	21.
	Separated Gas Injection Systems (GIS) for precise injection of gases
	a) System equipped with at least five separated Gas Injection Systems (GIS) used for precise injection of gases, enabling:

1. platinum (Pt) deposition

2. tungsten (W) deposition

3. deposition of insulator material

 4. enhanced etching of insulator materials with use of ion beam

 5. enhanced etching of carbon based materials (e.g. resists) with use of ion beam

b) Single GIS should be used for precise injection of gases for one aim 

c) Installed system ready for injection of gases (delivered with filled crucibles) 


	confirm and describe

	

	22.
	GIS control
	Each GIS controlled independently from the main user interface
	confirm and describe
	

	23.
	Chamber
	System chamber enabling operation for semiconductor wafers with 150 mm diameter with full displacement capabilities (access to each point of the wafer surface)
	confirm and describe
	

	24.
	CCD camera
	Infrared CCD camera for viewing stage and chamber
	confirm and describe
	

	25.
	Stage
	Motorized stage enabling X, Y, Z movements, tilts and rotations of specimen, with possibility of recording particular stage positions and automatized return to these recorded positions.
	confirm and describe
	

	26.
	Stage movement, tilt and rotation
	Stage movement range: X:, Y: at least 150 mm, Z: at least 10 mm; rotation 360°, tilt in the range of at least -5o – 60o .
	confirm and describe


	

	27.
	Precise stage movement


	Required laser stage or piezo stage (in full X,Y movement range), enabling precise movement of specimen in three directions (X,Y,Z). Stage enabling X and Y movement with minimal step not bigger than 100 nm.
	confirm and describe
	

	28.
	Image detectors
	Observation of specimens with images generated by ion beam (SE and SI) and electron beam (SE, BSE, STEM). System should be equipped with at least the following image detectors: 

1. Secondary electron detector 

2. In-lens detector of secondary electrons and backscattered electrons

3. Transmitted electron detector (STEM)

4. Secondary ion detector


	confirm and describe
	

	29.
	Digital recording of images
	System enables digital electronic recording of images with maximal resolution at least 10 megapixel and at least 16-bit grayscale, and saving them as TIFF, BMP and JPEG files.
	confirm and describe
	

	30.
	Charge neutralization
	System enables ion etching/milling of various materials, among them insulators, in their natural condition and without initial preparation. Positive charge created during etching can be neutralized regardless type of material and rate of etching.
	confirm and describe
	

	31.
	Micromanipulation of TEM specimens
	System equipped with dedicated micromanipulator enabling preparation of TEM specimens in the chamber (placement of thin foils onto grid for TEM examination), with own, independent control system (independent from other micromanipulators) and exchangeable needle for holding of TEM samples 


	confirm and describe
	

	32.
	Micromanipulators for manipulation in nanoscale
	System equipped with at least two additional micromanipulators (for manipulation on specimen surface at micro- and nano-scale and electrical probing), controlled electrically and driven by piezo element, each manipulator with maximum drift not bigger than 1 nm/min
	confirm and describe
	

	33.
	Automated, unattended etching of multiple TEM samples 
	Software allowing for automated and unattended (without presence of an operator) sequenced etching of multiple TEM samples 
	confirm and describe
	

	34.
	Beam control and module for lithography
	16-bit resolution of ion beam and electron beam control and digital pattern generation for lithography with electron and ion beams
	confirm and describe
	

	35.
	Usage of imported bit maps 
	Enables usage of etching/deposition patterns from imported bit maps
	confirm and describe
	

	36.
	Software for size measurements
	Software enabling interactive measurements of sizes and distances between specific points directly on screen, with results being automatically recorded
	confirm and describe
	

	37.
	Water cooling system
	Circular water cooling system with parameters/conditions compliant with the microscope requirements
	confirm and describe
	

	38.
	Uninterruptible power supply (UPS)
	System equipped with uninterruptible power supply (UPS)
	confirm and describe
	

	39.
	Documentation
	Operating manual and technical documentation (full in English, shortened in Polish)
	confirm
	

	40.
	Consumable parts
	Consumable parts for 12 months
	list
	

	41.
	Installation of the system
	Installation requirements
	specify and describe
	

	42.
	Acceptance tests
	Start up of the system and acceptance tests at the Purchaser’s site
	confirm
	

	43.
	Delivery period
	Delivery period not longer than 6 months
	specify
	

	
	Warranty service:
	
	
	

	44.
	Warranty period
	Warranty period at least 24 months
	specify
	

	45.
	Service response time
	Maximal service response time – 3 working days
	confirm
	

	46.
	Period of repair
	Period of repair possible to be carried out at the Purchaser’s site should not exceed 10 days
	confirm
	

	47.
	Training
	Basic operation and maintenance training of         4 persons at the Purchaser’s site 
	confirm
	

	48.
	Service
	Free of charge service of the microscope including necessary adjustments, repairs and replacements of the worn-out parts after each year of the warranty period
	confirm and describe
	

	
	After warranty service:
	
	
	

	49.
	Servicing company
	Entire system under service of the company with site on the territory of Poland
	confirm and describe
	

	50.
	Spare parts
	All spare parts accessible within 10 years after the final date of warranty service
	confirm
	

	51.
	Software upgrade
	Software upgrade free of charge within the minimum 5-year period after the date of installation
	confirm
	

	52.
	Servicing contract
	Ensuring the certainty of entering into a servicing contract on the Purchaser’s demand
	confirm and describe
	

	53.
	After warrant service
	Ensuring the certainty of the after warranty service within at least 10 years
	confirm
	

	54.
	Technical support
	Ensuring the certainty of the technical support within at least 10 years
	confirm
	


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