Statement of Work for

Inductively Coupled Plasma Chlorine Etch System

Requisition Number 4200282069

1. Overview: The GSFC has a requirement for a plasma etch system for use with chlorine and fluorine etch chemistries. The system must be capable of Reactive Ion Etching and Inductively Coupled Plasma Etching. The “Bosch” etching process (interval etch-passivate switching) is not required, but is desirable. No prototypes, or one-of-a-kind systems will be considered. The unit must be a production model with at least 5 similar units working in the field. The system must have a vacuum loadlock for loading/unloading wafers into the process chamber without the introduction of atmosphere. The loadlock must be equipped with a computer controlled, automated robotic arm for transfer of wafers between the loadlock and process chambers while under vacuum. The system must be equipped with an integrated toxic gas enclosure for two, lecture-size bottles of chlorine-based process gases. The equipment must have a small footprint, utilizing no more than 4 feet by 5 feet of floor space for the main system and computer controller. (Water chiller not included in this footprint.) The system must be Class 10 Cleanroom compatible. All objects within the process chamber that are exposed to the process plasma must be chemically resistant to chlorine, fluorine, and oxygen etching plasmas. All gas lines must be high purity stainless steel with welded VCR fittings.

2. Specifications – Plasma Etch System, Note: All below specifications must be addressed in the proposed quote.
· 200 mm wafer capability

· Helium gas cooled electrostatic chuck with pin-lift mechanism, capable of operating at -20°C without freezing of the mechanism or seals or the formation of ice on the exterior (atmosphere side) of the system. (Example: provided with appropriate insulation and/or nitrogen purging.) (Listed as item number 2)

· Wafer cooling range -20° to 70°C

· Vacuum Loadlock

· Automated robotic arm for wafer load/unload, capable of loading 100 mm, 150 mm and 200 mm wafers

· Chemically compatible vacuum process chamber material. (Example: Hard black anodized aluminum)

· 6 MFC controlled gases without toxic gas enclosure, with high purity stainless steel, welded VCR fittings:

· CHF3/MFC range - TBD

· Ar/MFC range - TBD

· CF4/MFC range - TBD

· SF6/MFC range - TBD

· O2/MFC range – TBD 
· N2/MFC range – TBD 
· RIE (Reactive Ion Etch) with 600 Watt, 13.56 MHz RF (Radio Frequency)

· Automatic RF matching network

· Automatic downstream pressure control system

· Computer control

· Multistep process recipe capability required

· Optical spectrometer for endpoint detection

·  Viewport in process chamber

·  Viewport in load chamber

· 12 month warranty on all parts, labor, and travel, beginning after installation and acceptance testing.

· Installation and maintenance/operator training no later than 30 days after receipt of system.  Training to take place at NASA GSFC.

· Electrostatic chuck with helium backside cooling, for 100 mm, 150 mm and 200 mm wafers

· Optical spectrometer for endpoint detection

· ICP (Inductively Coupled Plasma) etch capability with 1250 Watt, 13.56 MHz RF Generator

· Toxic Gas Module with 2 MFC controllers with toxic gas enclosure and automatic nitrogen gas purge system, with all welded VCR, high purity stainless steel gas lines. Toxic process gases to be used, and bottle size:

BCl3 (lecture bottle)/MFC range - TBD

Cl2 (lecture bottle) /MFC range - TBD

· Wafer cooling provided by air-cooled, liquid recirculating chiller/heater -20°C to 70°C, 110 V  (No water-cooled heat exchanger.)

· Chemically compatible turbomolecular pump, 900 l/sec

· Flomblin oil rotary vane rough pump, 23.3 l/s (minimum) with oil filtration and demister

3. Acceptance testing:  GSFC personnel will perform in-house acceptance testing after delivery and installation.  Goddard also requires the option of a factory visit by Goddard personnel for the purpose of demonstration of similar equipment on the factory floor or at a location designated by the vendor within the contiguous United States prior to shipment of deliverables. Acceptance criteria will be as follows:

a. Demonstration of acceptable base vacuum pressure in both chambers. (Process chamber less than or equal to 1x10(-6) torr. Load chamber less than or equal to 5x10(-6) torr.)

b. Process chamber leak up rate 1 millitorr per minute or less, measured over a 10 minute period.

c. Load chamber leak up rate 5 millitorr per minute or less, measured over a 10 minute period.

d. Demonstration of leak-free gas lines. (Example: no increase in process chamber leak-up rate with gas lines capped off at the input ports and mass flow controllers opened fully.)

e. Demonstration of successful operation of all system components and software. 

f. Demonstration of successful etching of the following materials using customer supplied wafers. 

i. Gallium Arsenide, 10 micrometers deep with 5:1 (height:width) aspect ratio trench using a photoresist mask. Selectivity to photoresist at least 10:1.

ii. Aluminum on silicon wafers, 1 micrometer thick film with 4 micrometer line width. Selectivity to photoresist at least 10:1.

4. Cleanliness of System:  The system must be clean and free of  residue from manufacturing or storage. Exterior surface parts must be clean and free of grease or dust and compatible with operation in a Class 10 cleanroom environment. The system frame and covers must be clean, painted, and free of rust.

5. Delivery:  The contractor will be responsible for the delivery and set up of the system with all system components listed in the Specifications, at Goddard Space Flight Center. Acceptance will be conditional upon the successful demonstration of the acceptance criteria performed in-house and described in paragraph 3f above. User training, listed in the specifications, will be conducted at that time.

6. Schedule:  Delivery will be required within 12 weeks after receipt of order.
7. Place of Performance:
Delivery and set up will be provided at NASA, GSFC, Building 30, Detector Development Laboratory, 8800 Greenbelt Rd., Greenbelt, MD 20771.
8. Period of Performance:
Set up will be performed during normal work hours, M-F, 6:30 am – 6 pm on a date to be determined and coordinated with the Contracting Officer’s Technical Representative, Christine Jhabvala, Code 553, (301)286-8694, and/or Facilities Manager Jose Santos, Code 553, (301)286-0673.

