Appendix No. 1

Requirements and technical parameters of the diffusion furnaces: silicon oxidation, pre-diffusion, Phosphorus diffusion (POCl3), Al sintering in H2

	No.
	Parameter
	Requirement
	The column to the

fulfilment by the Tenderer*

	1
	2
	3
	4

	1.
	Model type
	
	specify

	2.
	Production year
	2011
	confirm

	3.
	Country of origin
	
	specify

	4. 
	Manufacturer
	
	specify

	5.
	Device
	Brand new 
	confirm

	6.
	General requirements
	Three independent, horizontal diffusion furnaces described further as furnace no.1, 2 and 3; compatible with 1.5 um CMOS technology 
	confirm

	7.
	General features
	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

	
	
	4” and 6” wafer compatible systems
	confirm

	
	
	Manual wafer handling
	confirm

	
	
	Automatic wafer boat loading and unloading
	confirm

	
	
	The furnaces must be equipped with all necessary instrumentation (one boat lifting fork per each furnace) ; Quartz or SiC tubes, Quartz and/or SiC cassettes suitable for 4” and 6” wafers must be provided  according to the specification shown in Appendix No. 1
	confirm

	
	
	Suspended loading system (SiC)
	confirm

	
	
	Heating system: ca. 300 - 400 mm flat zone suitable for 6” silicon wafers (50 pcs); temperature flat accuracy (0.5° at 1000°C is required
	confirm and specify

	
	
	Heating ramp rate must be in the range of 5° - 15°C/min
	confirm  and specify

	
	
	Cooling ramp rate must be in the range of 2° - 6°C/min
	confirm and specify

	
	
	Each furnace must be equipped with MFC controlled gas lines, incl. particle filters and pressure regulators including pressure indicators
	confirm

	
	
	Gas lines must be terminated with ¼” male VCR
	confirm

	
	
	Dimensions: length ≤ 6.0 m, height ≤ 2.7 m
	confirm and specify

	
	
	Cascade temperature control
	confirm

	
	
	Horizontal laminar flow system
	confirm

	8.


	Specific  features
	Schumacher TCA bubbler, 0.6 kg, temperature control system
	confirm

	
	
	POCl3 bubbler installed, additionally POCl3 (2 x 500 ml) reserve must be provided
	confirm

	
	
	Two quartz and one SiC spare tubes suitable for 6” wafers
	confirm

	
	
	Furnace no. 3, Tubes nos. 2 and 3 - temperature flat accuracy ± 1° in the range of 350° - 600°C is required
	confirm

	
	
	In Furnace no.3, Tube no. 3 a hydrogen combustion system is required
	confirm and specify

	
	
	Cold-zone system (purge loading system for controlled environment loading and unloading of wafers) must be installed in:

Furnace no.1, Tube no 3 (N2)

Furnace no.1, Tube no 2 (N2 i Ar)

Furnace no.3, Tubes nos. 2 and 3 (N2)
	confirm

	9.
	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 all tubes should be verified by BT Capacitance – Voltage (C-V) measurements. The oxidation must be performed in all furnaces excluding Furnace no. 3, Tube no. 3 on a test structure which will be formed with the oxide layers obtained in O2 processes;

In Furnace no. 3, Tube no. 3 the annealing process  in N2 should be performed;

Nm ≤ 5 x1010, ∆ VFB ≤ 0.1 V are required
	confirm

	
	
	Demonstration of silicon oxidation processes must be performed using all installed tubes excluding Tube no.3 in Furnace no. 3
	confirm

	
	
	Three test runs at each condition specified below must be performed in order to verify the silicon oxidation rate and uniformity:

· O2, 900°C; ox. thickness=10 nm

· O2+H2, 900°C; ox. thickness=100 nm

· O2+H2, 1000°C; ox. thickness=200 nm

· O2+H2, 1100°C; ox. thickness=300 nm

Three separate processes must be performed per each specified  above condition; each test batch must consist of 50 wafers (4” or 6”) - one wafers size should be used in a single attempt

The oxide thickness must be checked in 9 points across the wafer surface;

point to point, wafer to wafer and run to run uniformity must be ≤ ±3 %
	confirm

	
	
	Three test runs of POCl3 diffusion at each condition specified below must be performed:

· 920°C; 20 - 30 Ohm·cm/q is required

· 960°C; 20 - 30 Ohm·cm/q is required

· 1050°C; 0.2 - 0.3 Ohm·cm/q is required

Three separate processes must be performed per each specified  above condition; each test batch must consist of 25 wafers (4” or 6”) - one wafers size should be used in a single attempt 

Sample wafers must be checked in 9 points across the surface; point to point uniformity must be ≤ ±4 %, wafer to wafer and run to run uniformity must be ≤ ±3 %
	confirm

	10.
	Completion of

the tender including

installation, start up and testing
	Maximally to 6 months from the date of signing the contract
	confirm

	11.
	Process training 
	Training of three persons during acceptance test
	confirm

	12.
	Maintenance training
	Basic training of three persons during acceptance test

Main training of three persons at the time agreed between ITE and the system provider, but not later than 6 months from the contract signing
	confirm

	13.
	User manual and system documentation
	in Polish or English; 

· User manual: pdf file and printed one

· System documentation: pdf file and printed one
	confirm

	14.
	Consumables for the period of warranty
	Ensured and delivered with the tools, calculated in the offer price
	confirm and specify 

	15.
	Spare parts
	Ensured within 10 years after the date of the final acceptance protocol
	confirm

	16.
	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

	17.
	Service response
	Ensured within max. 3 working days after the claim
	confirm

	18.
	Technical and process support 
	Ensured within 10 years after the date of the final acceptance protocol
	confirm

	19.
	Warranty period 
	Minimum12 months after the date of the final acceptance protocol
	confirm and specify

	20.
	Post warranty service
	Ensured within 10 years after the date of the final acceptance protocol
	confirm

	21.
	Installation requirements
	Attach installation requirements:

electrical, gases and other
	enclose or specify


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

Furnace no. 1

	Tube
	Tube / cassettes
	Max process temp. 
	Process gases
	Process requirements

	1

upper
	SiC / 

one Quartz and one SiC for 4”, one Quartz and one SiC for 6”  
	1200 (C
	O2, N2, H2 (Hydrox), Trans-LC
	dry and wet oxidation at the temperatures between 800 and 1200(C

	2

middle
	Quartz / 

one Quartz and one SiC for 4”, one Quartz and one SiC for 6”  
	1200 (C
	O2 Lo, O2, N2, Ar, H2 (Hydrox), Trans-LC
	O2Lo- max. oxygen flow 150 ml/min 

dry and wet oxidation at the temperatures between 800 and 1200(C

	3

bottom
	Quartz /

one Quartz and one SiC for 4”, one Quartz and one SiC for 6”  
	1200 (C
	O2, N2, H2 (Hydrox), Trans-LC and HCl
	dry and wet oxidation at the temperatures between 800 and 1200(C


Furnace no. 2

	Tube
	Tube / 

cassettes
	Max process temp.
	Process gases
	Process requirements

	1

upper
	SiC / 

one Quartz and one SiC for 4”, one Quartz and one SiC for 6”  
	1200 (C
	O2, N2, H2 (Hydrox), Trans-LC
	dry and wet oxidation at the temperatures between 800 and 1200(C

	2

middle
	Quartz / 

one Quartz for 4” and one Quartz for 6”  
	1200 (C
	O2, N2, H2 (Hydrox), Trans-LC
	dry and wet oxidation at the temperatures between 800 and 1200(C

	3

bottom
	Quartz /

one Quartz for 4” and one Quartz for 6”  
	1200 (C
	O2, N2, POCl3  
	phosphorus diffusion at the temperatures between 900° and 1200(C


Furnace no. 3

	Tube
	Tube / 

cassettes
	Max process temp.
	Process gases
	Process requirements

	1

upper
	Quartz / 

one Quartz for 4” and one Quartz for 6”  
	1200(C
	O2, N2, H2 (Hydrox),
	dry and wet oxidation at the temperatures between 800° and 1200(C

	2

middle


	Quartz / 

one Quartz for 4” and one Quartz for 6”  
	800(C
	 N2, O2
	oxidation and annealing processes in the temperatures up to 800°C

	3

bottom
	Quartz / 

one Quartz for 4” and one Quartz for 6”  
	800(C
	 N2, H2, Ar
	Al sintering carried out at 400°-500°C in the gas mixture containing 15% H2
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