Rapid Thermal Processor System for Semiconductor Wafers
Rapid Thermal Annealing System
· The floor standing system shall perform rapid thermal annealing of silicon and silicon carbide wafers with diameters up to 150 mm. The system shall have vacuum process capability. The system shall operate under computer control with programmable anneal temperatures, ramp rates and gas flows.

·  System shall be capable of annealing at temperatures up to at least 1200 °C, with a programmable ramp rate up to at least 150 °C/second. 
· Temperature accuracy shall be ±2 °C, or better, and temperature reproducibility shall be ±1 °C, or better.
· The system shall be capable of the following dwell times (at a minimum): 5 minutes at 1200 °C, 7 minutes at 1100 °C, 12 minutes at 1000 °C, 60 minutes at 900 °C, and 120 minutes at < 800 °C.
· The system shall include a stainless steel cold wall (cooled by water) chamber for processing. 
· The system, as configured, shall be capable of processing at pressures from atmosphere to 1 Torr or lower. With the addition of a turbopump (not a part of this procurement), system shall be capable of processing at pressures as low as 10-5 Torr and the chamber shall have a base pressure of 10-7 Torr or lower. High vacuum valves shall be used at the gas inlet and chamber exhaust such that a 10-7 Torr base pressure can be realized if a turbopump is installed later. 
· Chamber shall be highly polished stainless steel and fully welded. Chamber shall have an inside diameter no greater than 200 mm and height no greater than 25 mm, to enable rapid pump down. There shall be two ports in the baseplate to allow installation of the pyrometer at the center or near the edge.

· Heating shall be accomplished via a halogen lamp furnace utilizing a stainless steel reflector, located on the top of the chamber. Temperature shall be controlled via control of wattage to the lamps (not voltage) to provide better reproducibility as the characteristics of the lamps change due to aging. There shall be at least three heating zones. 
· The system shall include a digital PID temperature controller. Closed loop temperature control shall be based upon a measurement by an optical pyrometer or thermocouple, as selected by the user. Pyrometer shall have a range of 400 to 1300 °C. Thermocouple shall have a control range of ambient to 1000 °C.
· Gas lines shall be stainless steel. System shall include a purge line for venting of chamber. Purge gas flow shall be controlled by needle valve. Purge gas shall be filtered to 0.50 m, with computer controlled solenoid valve.
· Process gas lines shall have manual shut-off valves, filters to 0.50 m, computer controlled digital mass flow controllers (controlling to 2000 sccm) and computer controlled solenoid valves. There shall be three process gas lines (N2, Ar, and O2) with three mass flow controllers included with the system. Mixing of process gases shall be available. Gas panel shall be able to accept up to 5 process gas lines.
· System shall include vacuum gauge with full range of 10 Torr. 
· Vacuum system shall be helium leak tested prior to delivery with a leak rate of less than 10-8 mbar liter/sec.
· System shall include a dry scroll pump with a pumping speed of at least 6 m3/h and an ultimate vacuum of 5x10-2 Torr or less. A tip seal kit shall be included for the dry scroll pump. 
· Substrates shall be mounted inside the chamber using quartz pins which minimize thermal conduction from the substrate. Quartz pins shall be readily changed out to accommodate different size substrates. System shall include pins to enable processing of the following: (a) 150 mm diameter wafer, (b) 100 mm diameter wafer, (c) 170 mm diameter susceptor (described below).

· An extra set of pins for 150 mm substrates shall be provided.

· A silicon carbide coated susceptor (170mm OD) and cover (167 mm diameter) shall be included for use in processing of samples up to 100 mm in diameter which shall be set inside the susceptor. Susceptor shall have a centering ring (to restrict the cover from moving during pumping and gas flow) and gas grooves on the edge. 
· Tweezers with PEEK shall be included for handling the susceptor without contaminating the surface. 
· System shall include 2 standard thermocouples for temperature control and pyrometer calibration. An additional sheathed thermocouple shall be provided for use with the susceptor. Chamber shall have at least two thermocouple feedthroughs. An additional 10 spare o-rings for the thermocouple feed throughs shall be provided.
· System shall use three-phase 480 V power. If necessary, a 480 V transformer shall be provided. 

· The system safety features shall include interlocks for:

· Overheating of infrared lamp reflector

· Flow of water cooling

· Failure of lamp filament

· Failure of thermocouple

· Failure of pyrometer

· Failure of temperature control

· External failure.
· System shall include EMO push button on front panel and alarm indicator
· System shall display failure message on computer if failure occurs

· Alarm and safety sequence shall be activated by system should a failure occur
Documentation
· Complete set of manuals and documentation in English for installation of system, system start-up, and required maintenance.
Data Management / Control System
Computer (minimum configuration):
· Laptop computer 
· Celeron CPU based PC with 1 GB RAM, or greater with Windows XP Professional
· 120 GB HDD or larger, combined DVD (8X) recorder and CD (32X)

Software
· Software access
· Four levels of access: operator, engineer, administrator, and maintenance modes. Password required for each level. 
· Configuration mode to control:
· Login and passwords
· Thermocouple and pyrometer calibration tables
· PID parameter tables
· Thresholds for temperature alarms
· Vacuum gauge range and pressure unit
· Gas name, mass flow range, and alarm thresholds
· Recipe
· Saveable recipes 
· Up to 100 steps per recipe
· Controls temperature ramp up/down (up to 1300 °C) and step duration (0-9999.9 sec)
· Controls temperature control mode, temperature control sensor, gas flow setpoints, and vacuum and purge valves
· Process control
· Computer shall display process parameters during process:
· Temperature (or power) setpoint

· Temperature from pyrometer, thermocouples (#1 & #2), temperature control mode, 

· Pressure from vacuum gauge

· Gas flows

· Status of valves

· Computer shall allow saving of all data above
· Maintenance mode for maintenance:
· Adjustment of safety sensors

· Manual control of lamp furnace, cooling and mass flow controllers
Workstation
· Side table shall be included for installation of the laptop computer
