Appendix No. 1

Requirements and technical parameters of LPCVD furnace for Si3N4 and PolySi layers deposition
	No.
	Parameter
	Requirement
	The column to the

fulfilment by the Contractor*
	Points

	1
	2
	3
	4
	

	1.
	Model, type
	
	Specify
	

	2.
	Production year
	2012
	Confirm
	

	3.
	Country of origin
	
	Specify
	

	4. 
	Manufacturer
	
	Specify
	

	5.
	Device
	Brand-new                       
	Confirm
	

	6.
	General requirements
	Three stock system must be horizontal and  capable of 4” and 6” silicon wafers                                              
	Confirm
	

	
	
	Deposition of poly-Si from SiH4 ; Deposition rate of poly-Si: 5.6 – 6.1nm/min  
	Confirm
	

	
	
	Deposition of stoichiometric and low stress  

silicon nitride from NH3 and SiH2Cl2      Deposition rate of stoichiometric silicon nitride: 2.8 – 3.1nm/min; Refractive index of stoichiometric silicon nitride: 2.00 ( 0.05                                       Deposition rate of low stress silicon nitride: 2.0 – 2.3 nm/min; Residual stress in low stress silicon nitride: < 5 x 108 Pa tensile              
	Confirm and describe
	

	7.
	General features
	Left-hand system - the furnace module must be on the left side of the loading module for a furnace operator standing in front of the loading module                                                           
	Confirm
	

	
	
	Manual wafer handling                                            
	Confirm
	

	
	
	Automatic wafer boat loading to the furnace     
	Confirm                 
	

	
	
	The furnaces must be equipped with necessary instrumentation (one boat lifting fork per each furnace); quartz tubes, quartz boats suitable for 4” and 6” wafers must be provided  according to the specification shown in Table No. 1
	Confirm
	

	
	
	Heating system for LPCVD furnaces: temperature zone 300 – 400 mm with temperature gradient suitable to obtain thickness uniformity of poly-Si and silicon nitride films given in item 9, for 50 wafers with 6” diameter. Temperature accuracy ( 0.2(C at the temperature range of 400( - 1000(C is required.                                                        Heating system for the furnace to annealing and dry oxidation: flat temperature zone 300 – 400mm. Temperature accuracy in flat zone        ( 0.5(C at the temperature range of 400( - 1250(C is required
	Confirm and specify
	

	
	
	Heating ramp rate must be in the range of 5° - 15°C/min for the furnace to annealing and dry oxidation                                           
	Confirm  and specify
	

	
	
	Cooling ramp rate must be in the range of 2° - 6°C/min for the furnace to annealing and dry oxidation                                         
	Confirm and specify
	

	
	
	Three stock system (2 LPCVD furnaces and the furnace for annealing and dry oxidation) must be equipped with gas lines include MFC, filters and pressure regulators with pressure gauges
	Confirm
	

	
	
	Gas lines must be terminated with ¼” male VCR
	Confirm
	

	
	
	LPCVD furnace for deposition of silicon nitride must be equipped with nitrogen trap to condensation of ammonium chloride vapour
	Confirm     
	

	
	
	Dimensions: length ≤ 5.5 m, depth ( 0.9 m,   height ≤ 2.7 m
	Confirm and specify
	

	
	
	Laminar station with horizontal flow             
	Confirm
	

	
	
	Vacuum pumps suitable for the Poly and Nitride part of the system
	Confirm
	

	
	
	All miscellaneous items (e.g. Tube fittings) to provide a working system at start up
	Confirm
	

	8.


	Specific  features
	Two spare quartz tubes for LPCVD furnaces and one spare quartz tube for the furnace to annealing and dry oxidation             
	Confirm
	

	
	
	Two spare quartz boats for 4” wafers           
	Confirm
	

	
	
	Two spare quartz boats for 6” wafers        
	Confirm
	

	
	
	Four spare sets of gaskets for LPCVD furnaces
	Confirm
	

	
	
	Computer control system
	Confirm 
	

	
	
	Software requirements:

a) Windows XP or 7 based control system
· yes

· no

b) Collection of all main machine data – temperature, gas, boat, power and events etc.

· yes

· no

c) Remote User Operation, using standard Ethernet LAN

· yes

· no


	Specify
	1

0

1

0

1

0

	9.
	Pre-acceptance test at the manufacturer site
	Verification of the hardware configuration, electrical and mechanical tests
	Confirm
	

	10.
	Acceptance test at awarding entitie’s site after installation and start-up of the system; the sample wafers will be supplied by the awarding entity

	The purity of tubes must be verified by C-V (Capacitance-Voltage) test. Silicon  wafers must be oxidized in the furnace with dry oxygen. Next, oxidized wafers must be annealing in LPCVD furnaces in nitrogen. 

Nm ( 1 x 1010 cm-2, ∆ VFB ≤ 0.05 V are required
	Confirm
	

	
	
	Demonstration of deposition processes in LPCVD furnaces must be performed for silicon nitride and Poly-Si. 
	Confirm
	

	
	
	Three test runs for silicon nitride and poly-Si  must be performed in order to verify repeatability of deposition rate and thickness uniformity.

Each test batch must consist of 50 wafers (4” or 6”) 

Thickness uniformity must be estimate according to obligatory rule. Thickness uniformity of silicon nitride must be better than:

( 2.5% wafer to wafer within a run 

( 2.5% run to run 

( 1.5% wafer point to point

Thickness uniformity of poly-Si must be better than:  

( 4.0% wafer to wafer within a run  

( 4.0% run to run 

( 2.0% wafer point to point

Uniformity must be measured in accordance with ASTM standards 
	Confirm
	

	11.
	Completion of

the tender including

installation, start up and testing
	Maximally to 32 weeks after signing the Contract
	Confirm
	

	12.
	Process training in range of performing technological processes
	Training of three persons during acceptance test in the awarding entitie’s site
	Confirm
	

	13.
	Maintenance training
	Training of three persons during

acceptance test in the awarding entitie’s site
 
	Confirm
	

	14.


	User manual and system documentation
	in Polish or English; 

· User manual: pdf file and printed one

· System documentation: pdf file and printed one
	Confirm
	

	15.
	Catalogue cards
	Description of basic technical parameters and photos of the offered system
	Enclose
	

	16.
	Consumables for the period of warranty
	Ensured and taken into account in price of the system, provided together with the system          
	Confirm and specify the list of the consumables 
	

	17.
	Spare parts
	Ensured within 10 years after the date of the final acceptance protocol
	Confirm
	

	18.
	Free of charge service hot line - technical and process support 
	Ensured within at least 3 years after the date of the final acceptance protocol
	Confirm
	

	19.
	Service response
	Ensured within max. 3 working days after the claim
	Confirm
	

	20.
	Technical and process support 
	Ensured within 10 years after the date of the final acceptance protocol
	Confirm
	

	21.
	Warranty period 
	Minimum12 months after the date of the final acceptance protocol
	Confirm and specify
	

	22.
	Post warranty service
	Ensured within 10 years after the date of the final acceptance protocol
	Confirm
	

	23.
	Installation requirements
	Attach installation requirements:

electrical, gases and other
	It must be attached to the written offer
	


* The contractor is allowed to fill in the table in column 4 precisely and readable.

Table No. 1 

Three stock system                              
	Furnace
	Tube/boat
	Max process temp. 
	Process gases
	Process requirements

	1

upper    furnace
	Quartz/        one Quartz  for 4”, and one Quartz for 6”  
	1250(C
	  N2, O2 
	Annealing and dry oxidation                                     

	2

middle   LPCVD  furnace 
	Quartz/        one Quartz  for 4”, and one Quartz for 6”   
	1000(C
	SiH4, N2  
	Deposition of poly-Si, 

low stress poly-Si and amorphous Si  

	3

bottom   LPCVD  furnace 
	Quartz/        one Quartz  for 4”, and one Quartz for 6”    
	1000(C
	NH3, SiH2Cl2, N2  
	Deposition of stochiometric and low stress silicon nitride                              



                                                                                    ................................................................







/signature of the contractor or his authorised representative/
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