Appendix 1
Requirements and parameters of the Scanning Electron Microscope (SEM)

	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.
	Country of manufacturer 
	
	specify
	

	4.
	Manufacturer
	
	specify
	

	5.
	System condition
	Brand-new
	confirm
	

	6.
	Electron source
	Schottky field emitter (thermal)
	confirm
	

	7.
	Modes of operation
	A) high vacuum

B) low vacuum or another equivalent mode for observation of dielectric samples (e.g. glass, rubber) without a conductive layer
	confirm
confirm

	

	8.
	Resolution for secondary electron (SE) defined for test sample (gold/graphite) at working distance at least 1mm (specify working distance for each defined resolution and describe the method used to determine the resolution)


	mode A (parameter 7):

- at 30kV: 

< 1.2 nm, 


	specify

	

	
	
	- at15kV: 

< 1.5 nm  


	specify

	

	
	
	- at 3kV: 

< 1.5 nm 


	specify

	

	
	
	- at 1kV (or less): 

< 2 nm 


	specify

	

	
	
	mode B (parameter 7):

- at 10kV (or more)**: 

< 1.5 nm

   1.5 - 4.5 nm 
	specify
	

	
	
	- at 3kV (or less)**: 

< 2.0 nm 

   2.0  -  4.5 nm 
	specify

	

	9.
	Magnification (defined on 19’’ monitor for sample at eucentric working distance)
	a) minimum magnification ≤ 80 x

b) maximum magnification ≥ 600 000 x
	specify
specify
	

	10.
	Acceleration voltage
	Adjustable at least in the range 200V-30 kV 
	confirm

	

	11.
	Beam parameter adjustment
	a) Deceleration of the electron beam to a final low beam landing energy**:

 < 100 eV

    100 eV – 200 eV

b) Continuous or step adjustment of electron energy (with a step not greater  than 100 eV)

c) An independent adjustment of the acceleration voltage and the electron beam current

d) Must allow for extension  future installation of an electrostatic blanking plate at purchaser site.
	specify
confirm
confirm
confirm

	

	12
	Maximum probe current  at 30kV (or at 15kV)
	≥ 20nA (necessary condition)


	confirm

	

	13
	Stability of the beam current for at least 8h 
	< 2% (necessary condition)
	confirm
	

	
	
	< 0.5 %
	specify
	

	
	
	0.5%  - 1.0 %
	
	

	14
	Additional requirements for  beam currant  measurement
	The system contains a digital probe current meter (picoammetr) measuring in the range of 1pA to 10µA, at least 6 measuring ranges and at least 5 significant digits
	specify
	

	15
	Scanning rates
	a) minimum scanning rate

 < 100 millisecond/frame 

b) minimum scanning rate 

> 40 millisecond/frame
	confirm
	

	16
	SE and BSE detectors meeting the requirements of section 8
	a) SE detector for high vacuum 

b) SE detector for observation of dielectric samples

c) in-lens SE detector for high vacuum

d) in-lens BSE detector for high vacuum
	describe

describe

describe

describe


	

	
	
	An additional detector optimized for mode B (see parameter 7), i.e. for low vacuum mode or for another equivalent mode used for observation of dielectric samples (e.g. glass, rubber) without a conductive layer 
	specify
	

	17
	Vacuum system 
	a) Separated systems of Ion Getter Pumps for pumping the cathode region and microscope column

b) Automatic pumping system with vacuum meter (Penning vacuum meter). Chamber pumped with Turbomolecular Pump 

c) Chamber pumping time <3 min (for empty chamber) to pressure appropriate for imaging 

d) Oil-free vacuum system
e) Anti-contamination system cooled with LN2
	confirm, describe
confirm

confirm

confirm

confirm
	

	18
	Microscope cooling system
	System throughput considering further upgrade of the microscope with GIS, EDS, WDS, nanolithography tool (e.g. Raith), etc.
	confirm
	

	19
	Additional requirements
	a) Microscope must be equipped with CCD camera for chamber interior monitoring

b)  Min. 5 free ports for further system upgrade (GIS, EDS, WDS etc.) 

c) Microscope must allow for extension with at least two gas injection system nozzles allowing for electron beam induced deposition of materials e.g. tungsten, gold or platinum. Single nozzle will allow for precise application of only one gas.

Extension has to be done on-site.

d) Microscope must allow for extension with system for electron beam lithography (e.g. Raith)

e) Microscope must allow for extension with EDS, WDS, GIS on-site

f) Microscope has to be equipped with pneumatic antivibration system 
	confirm

confirm

confirm

confirm

confirm

confirm


	

	20
	Sample stage
	Motorized sample stage with movement  at least: X – 135mm, Y-135mm, Z-8mm (requisite)
	specify


	

	
	
	Movement X ≥150 mm,  

Y ≥ 150mm and Z ≥  10mm 
	specify


	

	
	
	Eucentric 360-degree rotation about an axis for all positions X, Y; Tilt - Minimum range from -10° to 60°
	confirm


	

	
	
	Movement in X and Y direction with minimal step ≤100nm.  Precision movement (for tilt =0˚) better than 0,1 µm.
	specify


	

	
	
	a) Microscope must be equipped with 4 and 6-inch wafer holders. 

b) Touch alarm system preventing from collision of the sample with chamber components. 
	confirm

confirm


	

	21
	Microscope chamber
	a) Chamber size allowing for observation of 100% of 6-inch wafer surface. 

b) Microscope must allow for installation of air-lock system for 6-inch wafer. 
	describe

confirm


	

	22
	Software
	a) Computer system must allow for microscope operation, images analysis and processing and storing (with SEM parameters) using 10 megapixel resolution TIFF, BMP and JPEG.

b) Software must allow for displaying two images coming form two different detectors at the same time. 

c) Software must work in MS Windows XP Pro operating system and must be compatible with standard MS Windows applications.    
	confirm

confirm

confirm
	

	23
	PC  with LCD monitor for microscope operation 
	processor: min. Intel Core 2 Duo, 2.33 GHz, 4 MB cache

memory: min. 2 GB

video card: min 256 MB

hard drive: min 160 GB (SATA)

DVD ± RW recorder (SATA)

operating system Windows XP Pro

monitor LCD min. 19”, keyboard, mouse, network card
	specify
	

	24
	Microscope protection systems
	a) protection against cooling water overheated

b) protection against supplying voltage decay/drop
	confirm

confirm
	

	25.
	Acceptance test after instalation and running of the microscope on-site
	assured

Free of charge measurerments of required  parameters the installation site (earth electrode, EM noise, vibration etc.)

Test samples/wafers for tests delivered by:

 - tenderer:  standard SEM test sample verifying resolution (parameter 8).
- ITE: - silicon nano-tip,dieletric nanostructure (SiO2), silicone rubber treated with plasma, polyimide structure 
	confirm
	

	26.
	Delivery time of the object of the contract maximum 20 weeks
	assured
	confirm


	

	27.
	The operation and maintenance training for at least four persons at the Purchaser’s site 
	A two-step training: 

a)  the first phase after installation of the equipment 

b) the second phase in about 3 months after acceptance tests
	confirm
	

	28.
	Operating manual and technical documentation in Polish or English 
	assured
	confirm, specify


	

	29.
	All spare parts accessible within 10 years after the date of installation
	assured
	confirm


	

	30.
	Software upgrades free of charge within the minimum 5-year period after the date of installation
	assured
	confirm


	

	31.
	Post warranty service within 10 years after the date of installation
	assured
	confirm


	

	32.
	Technical support within 10 years after the date of installation
	assured
	confirm


	

	33.
	Warranty period
	Minimum of 12 months from the date of acceptance tests
	confirm 
	

	
	
	Guaranteed a free replacement of the first cathode
	confirm
	

	34.
	Additional requirements for service
	Starting the service within 2 working days after notification of failure
	confirm
	

	35.
	Additional requirements for accessories
	included a basic set for processing the samples, e.g. precision tweezers, tape, stickers, tables for mounting of the samples
	confirm
	

	36.
	Delivery of printed image (made using SEM of the same model as offered) documenting the resolution ≤ 2nm
	assured
	enclose
	


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

** Offers, which the parameter does not fit in any of the specified ranges do not meet the requirements of this tender.
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