THIN FILM DEPOSITION SYSTEM SPECIFICATION
A standard system platform comprised of the following major subassemblies shall be purchased.  The system shall be delivered to the customer fully assembled and performance tested. Initially the system shall be provided with a single sputter source but the system must also configured to allow ready upgrade to include additional sputtering capability, Electron Beam deposition (and control of the films), Pulsed Electron Deposition, substrate heating, substrate cleaning and additional channels of mass flow control. The system is also to be capable of co-depositing films from up to three sputter sources and sequential deposition from up to four sources.  The deposition chamber is to be configured to allow for expansion capability to accommodate these additions. Future addition of the process equipment will be done onsite in the customer’s facility.  The nature of the future additions are listed below. A plan for the system configuration shall be approved before construction begins. 
1) Process Chamber including the following:

· 304 Stainless Steel
· Treated by standard high vacuum chamber manufacturing processes (mechanical polish, electro-polish, chemical polish, baked)

· O-ring sealed, hinged, door

· Viewport and replaceable viewport insert

· Appropriate pumping, gauging and instrumentation ports

· Six 8” OD conflat source ports

· 4 Spare, blanked Conflat (CF) ports for expansion

· Two ports configured for optional Pulsed Electron Deposition (PED) – for possible addition, later.
· A 6-3/4” CF port,  for PED source located with source, located with its axis aimed at:

       45° to the normal to the PED target port.
       45° to the normal to the substrate.

· A 6” CF port, for the PED target rotation/indexing device, oriented with the plane of the flange parallel to the substrate plane.
Note: no chamber liners are to be provided

Prior to shipment, the complete operating system is to be fully vacuum leak checked with a helium mass spectrometer.  The base pressure specification for the system is 5 X 10-8 Torr or lower for a properly conditioned chamber; and system pumpdown to 5 X 10-7 Torr in 45 minutes.

2) Vacuum Pumping including the following:

· Oil-sealed (Fomblin SV) mechanical roughing pump

· Foreline trap, mist eliminator, roughing valve, and all roughing hardware

· Independent, pneumatically actuated vent

· CTI CryoTorr 8 with silicon diode sensor and CTI model 8200 compressor (or equivalent)
· CTI-8 to provide compatibility with existing equipment.
· Three position, pneumatically actuated isolation gate valve

3) Vacuum Gauging including the following:

· Digital gauge controller

· One high vacuum ionization gauge in the process chamber

· One convection gauge located in the process chamber

· All mounting/connection hardware, adapters, etc.

4) System Framework including the following:

· Closed system support frame

· System frame houses system electronics

· Enclosed power distribution

· Casters and leveling pads

· Vacuum interlock circuitry

5) Deposition Source(s)

· Initially, the system shall be configured to include one sputter source 

· The sputter sources must be capable of producing a film of uniform thickness (+/-5% or better) on a 6” diameter substrate.;

· Up to three magnetron sputtering source flange assemblies that include the following:

· 3” magnetron sputter cathode mounted to an adjustable 3/4” tube

· O-ring sealed compression fittings to adjust source-to-substrate distance

· A toggle switch activated, pneumatically driven, deposition source shutter. The source shutters should be magnetically coupled

· 8” CF mounting flange

6) Static Substrate Fixture (available with optional configurations) as below:

· Accommodates a single substrate (up to 6” diameter, two holders are to be included that match the existing holder design of the existing equipment (exact dimenstions available)

· variable speed, motor driven rotating platen (up to 20 rpm) for primary rotation of the substrate

· manual indexing of substrate fixture to all process station positions. When using computer control the indexing of the substrate is to be motorized.

7) Upstream Process Gas Inlet/Pressure Control including the following:

· Three-position gate valve (Same valve as described in vacuum pumping sub-system, No valve is included with this sub-system) provides downstream pressure control.

· Two MKS 1179 flow controllers, all cables, and upstream pressure control

· MKS 626A Baratron 1 Torr pressure transducer

· System vent and purge pressure regulators

· Note: Only MKS equipment is acceptable in order to maintain compatibility with other systems.

8) System Control (MANUAL)

· Manually activated toggle switch panel

· Pneumatically actuated vacuum valves

· Pneumatically actuated shutter assemblies

· Manual front panel control of power supplies, pump controllers, etc.

9) System Control (COMPUTER CONTROLLED)

To maintain consistency with the existing equipment and to reduce software training needs the

computer control system should be Windows based and must allow easy upgrade (not requiring

vendor installation) of the system to allow the options previously described.

Windows Based System Controller and Process Control (SC2000W)

· PC-Based control system (Windows 2000)

· No monitor is provided

· PC provides supervisory computer control over vacuum pumping, vent, and regeneration cycles (where applicable). It also controls MFC’s, heating, and motor rotation.

· Provides for automatic process control and recipe creation

· Programming/ control is accomplished via a keyboard/mouse

· Fully password protected

· Includes Graphical User Interface (GUI) display of the following system parameters:

Vacuum Tab

· Visual display of valve position

· Visual display of pump status

· Display of vacuum status

Deposition Tab

· Indication of shutter position

· Deposition source status

· Deposition timer

Process Tab

· Allows selection of a “pre-written” recipe

· Displays recipe steps

Gas Flow Tab

· Visual display of process gas flow

Heater Tab

· Displays substrate heater parameters

Cooling Tab

· Visual display of system cooling/water flow status

Motion Tab

· Visual display of motor status

· Operation Navigation Button

· Maintenance and Log In Navigation Button

· Datalog Navigation Button

· Alarm Navigation Button

· Pumpdown Command Button

· Process Command button

· Vent Command Button

· Regeneration Command Button

· In addition to the above, provided is full password protection in maintenance mode as well as remote diagnostics/service of the system using a modem connection.

10) Water Manifold including the following:

· Aluminum manifold for water distribution to system components

· Shut off valves

· Interlocked flow switches to critical components

· 1” NPT connection

11) Power Distribution including the following:

· Single service drop (208, 3 phase, 5-wire, 20-50 Amps based on configuration)

· Component wiring is routed to a centralized power distribution panel

· EMO protection (spell out)
· Appropriate safety interlocks

Notes:
A dedicated earth ground is required

The power distribution system is to be configured to allow the future addition of optional items

12) Documentation

· A complete set of engineering drawings is provided

· A user’s manual is provided in hard copy and CD ROM

13) Warranty

· One-year warranty including all parts..

14) System Acceptance

· The system is verified to meet its’ performance specifications at vendor’s facility

15) System Installation and Start-Up

· Connections to and placement of the unit at the customer’s facility are the customer’s responsibility

· As an Option vendor shall perform initial system start-up and training for a one day period once the unit is in place

16) Installation of Customer Supplied Power Supplies:

· Vendor shall test, integrate and install customer supplied Advanced Energy power supplies into the system. The units are to be provided complete including all cables, rack mount kits and computer interface capability

· Vendor accepts no responsibility for the condition of these units and should repairs be needed they shall be quoted at an additional cost 

· Delivery Requirement is within 14 weeks after order placement
17) Film Thickness Monitor including the following:

· One Inficon XTM/2 monitor package (customer provided)

· A single (standard sensor) crystal head (vendor provided)

18) Options:

Process equipment options shall be available for later addition:

· The system must be designed and manufactured such that the addition of options below can be simply “bolted up” in the customer clean room and interface with the control system.
· Initially, the system shall be configured to include one sputter source 

· However, the system must be expandable by removal of bolts, o-rings etc. to allow the addition of up to a total of 3 sputter sources (that use 3” diameter targets) that are configured for co-deposition. The vendor must clearly state how the options are installed. The price for these options shall be quoted in the proposal.
Sputtering Source Power Supply Options:

· The customer will have power supplies available for inclusion in the system although the proposer may offer to include them in the system. The power supplies shall be Advanced Energy to be compatible with existing clean room equipment. 

· A 4-position DC switch to allow manual sequencing of deposition sources from a single DC power supply

Heating Stage for heating and Control of Substrate Temperature:

· Attaches to backside of substrate fixture and is supplied with thermocouple feedback and control of temperature to:

· 200C or
· 300C or
· 900C or

without damage to or degradation of the system.

DC substrate bias including:

· A shielded ground plane for general DC bias

· All electrical connections

· Optional DC bias power supply (Advanced Energy Model XHR-150-4, 0-150 Volts, 0-4 Amps)

DC Glow Discharge Station including:
· A shielded ground plane for general DC glow discharge

· A linear translation device to enable proper ground plane/substrate spacing

· All electrical connections

Electron Beam deposition source

· Though not specified in this request, the source must be a simple bolt-up, easily added and with no deposition chamber modification.
· Telemark Model 568 Linear  4-Pocket Source E-beam assembly or equivalent including:

· 6kW power supply

· Includes all electrical and water feedthroughs and shielding

· One, pneumatically actuated source shutter

· The entire assembly is mounted to a linear source “drawer” on the evaporation well for easy servicing and material change

· A viewport and source viewing mirror is added to view the E-B pocket

Film Thickness Control including the following:

· Two single crystal, crystal heads (one head is located at the source, the other at the substrate)

· The crystal heads are interfaced through the system’s PC control. This allows control of the E-Beam power supply, and thus control the e-b deposition parameters and source shutter.
Load Lock system:

· A load-lock capability shall be available as an add-on to the system through changing of the chamber door by means of nuts, bolts, etc.  
