Specifications
(for Ultra High Vacuum Multi-Growth Chamber PR)

An Ultra High Vacuum (UHV) Multi-Growth Chamber is required for our research. A multi-semiconductor growth chamber is required to deposit semiconductor alloys. The growth chamber will have at least six e-beam evaporation cells, two dopant effusion cells, Low Energy Electron Diffraction (LEED) system, Reflective High Energy Electron Diffraction (RHEED) system, and dual-angle rotatable high temperature substrate heater with in-vacuum sample exchange mechanism. The chamber will be supported by large capacity turbo molecular pump and ion pump unit. The following are specifications for the chamber and frame of the system:
1. Main UHV Chamber & Supporting Frame
A growth process chamber with multi con-flat flanges and NW 200 flange. The chamber shall reach Ultra-high vacuum (<1x10^-9 Torr). It shall have no significant leaks or out-gassing source. The brief drawing is provided below. The chamber shall meet all dimensions unless specified otherwise. Chamber cylinder diameter and wall thickness can be adjusted to match the industry standard size as long as the structural integrity and strength are maintained. There are multiple critical dimensions such as the distance between a flange and the center of the chamber cylinder and the sample positions that shall be fixed to match other components. Some of the critical dimensions are displayed in the front view of the chamber design line drawing below as an example. All the critical dimensions that are provided by NASA Langley have to be matched by the manufacturer and the supplier. NASA Langley will provide more precise drawings with dimensions when the final supplier is selected.
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Figure 1. Isometric Sketch of UHV Multi-Growth Chamber
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Figure 2. Front and Rear View of the Chamber
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Figure 3. Right and Left View of the Chamber
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Figure 4. Top and Bottom View of the Chamber

Internal screw-hole attachments and outside hinges shall be added in the precise drawing to mount the chamber on the external frame.

Caster and stopper to the chamber shall be included for easy shipping and installation.
All blank flanges shall be included to cover the open flanges of the chamber.

The external frame to mount the chamber, pumps, pumping lines, load, and other modules are designed here. The chamber frame shall be manufactured by the specified Unistrut 1-5/8” single and double channels and proper fittings. The chamber shall be assembled on the frame with the welded anchors (four legs on the chamber), channel nuts and screws. NASA Langley will give the full detail frame design drawings to the supplier to fabricate the frame.
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Proper joint fittings such as “Z” shape fitting (P1453), 90
degree fitting (P1026), channel nuts(P1010) and screws shall
be included.
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Figure 5. Frame and Chamber-Frame Assembly
The supplier shall submit the modified design drawings and get the approval of NASA Langley before the manufacturing of the chamber.

2. 6” wafer substrate holder / heater / rotation module
The substrate heater/holder shall mount 6” wafer with the in-vacuum wafer transfer and the heating temperature shall reach at least 1200°C. Thermo-couple sensor nearby the wafer shall read the temperature and two rotations (vertical and horizontal rotations) shall be performed. The vertical rotation module rotates the whole heater/holder-wafer assembly to -180 degree to +180 degree with automatic rotation/stop (-180°, -90°, 0°, +90°, +180° stops). The horizontal rotation module rotates the 6” wafer 360° continuously and may stop at any user controlled angle with 0.5 degree accuracy. The bearing for substrate rotation shall endure the high temperature. Horizontal rotation speed shall be at least 10 RPM. The angular sensors shall be attached to the rotation modules for the precise positioning. The supplier shall provide in-vacuum 6” wafer exchange mechanism that shall be mounted on the NASA provided loadlock system (MDC-Vacuum, Motion & Manipulation – Manipulation Load-Lock Systems - Rectangular Entry, Part Number – 665611, Travel Distance = 36”). One nude ion gauge shall be mounted on the backside of the heater block so that it can measure molecular beam-flux pressure from the downside when the wafer is vertically rotated to upper side. The heater block shall have a cooling water jacket to cool down the rotating seal. The chamber has 13.25” Con-flat flange with 10” inner diameter clearance to mount the rotating heater block. All the feed-throughs (electric, thermocouple, rotating mechanical, water), motor, and sensors shall be mounted on the 13.25” rotation manipulation flange which shall be supplied by the supplier. (NASA Langley will not provide the 13.25” CF rotatable flange). The loadlock has 8.3” x 1” rectangular flange entry with a gate valve. The load-lock parts including a rectangular gate-valve will be provided by NASA Langley. The wafer exchange parts that are mounted on the linear translation manipulator rod shall be designed and provided by the supplier.
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Figure 5. Wafer Holder/Heater module with two rotation axes

3. System Controller and Interlock
It shall include 1 Sets of Control Rack with 19" Hard Rack which has Electric Line & EMO Switching, Power Distribution Box, Buzzer & Emergency Switch, and Emergency Lighting.
It shall include a System Controller (switching connected with interlock): Pump switching(RP, Turbo, Ion), Vent, Signal(Water, Air) with interlock with pressure sensor, electric, water, and mechanical switch.
It shall include a jungle box with a water block & ball valve, air block & sol valve, quick connector, water & air pressure sensor, and water flow sensor.

4. Power supply
Power supplies for Servo Motor, Motor Drive, and motion controller shall be included. The heater power supply and heater power controller shall be included. The heater power controller shall support PID feedback with a proper thermocouple and it must have temperature programming capability with 20+ programs that have 16+ multi temperature steps. A skip-button to proceed to the next step in the program is required. The supplies shall match the existing power lines in the lab such as a single-phase 120V 60Hz, a single-phase 210V 60Hz, and three phase 210V 60Hz (three 120VAC with 120 degree phase separation). 
5. Supporting Parts for UHV Growth Chamber
The following parts shall be included.
- Flange Clamp

- Water & Air Tubing

- Connector

- Cu, VCR Gasket

- O-ring

- Clamp & Centering

- Fitting

- Pumping Bellows, 3 each
- Tee with Rotary Vent, 2 each
- Pumping Tube, 3 each
- ATM Sensor, 2 each

6. On-site installation & after-service
The supplier shall provide the on-site installation of all systems and components. The supplier must have a 1-year warranty with on-site after-service.

7. Shipping and packaging

All systems, components, items, and services shall be delivered within 60 days of contract award of the Purchase Order. The chamber shall be delivered on a rolling cast wheel so that it can be delivered to the lab. The height of the chamber on the rolling wheel shall be less than 2.0 meter. 

8. NASA Langley will provide the following parts

The following parts will be provided by NASA Langley and shall be installed on-site when the chamber is delivered. 
Load Lock Chamber 
· MDC 665611, Loadlock chamber with 8” round door and 8.3” x 1” rectangular gate-valve and 36” linear translation manipulator 

· Convectron Gauge Sensors

· Vent Port (Gas Vent)
· ATM Sensor Port
· Spare Port User Supply
· Pumping Port (Rough) 
· Small Turbo Molecular Pump (TMP) Station with Diaphragm pump

· Manual MTR (MDC) 
Vacuum Gauge
- Vacuum Gauge Controller (Granville Phillips 320 or TerraNova 934)
- Nude Ion Gauge 1ea, Vacuum Gauge for loadlock
- Low Vacuum Gauges(for Main, Loadlock, Pumping line 2)
Pumping Module for Main Chamber 
- Turbo Molecular Pump (1000 l/sec) and controller

- Ion Pump (500 l/sec) and controller
- Roughing Pump (Dry-scroll or mechanical oil pump)

- Titanium Sublimitation Pump (TSP) (optional)

- High Vac Valve (UHV Type) 
- Angle Valve (UHV Type for roughing line) \1,000,000

- Angle Valve (NW25 for fore line) \16,000,000

- Oil mist trap (optional)
Material Growth and Control Equipments

Multiple material growth and control equipments will be provided by NASA Langley. The operation and growth control computer will be provided by NASA Langley. Servo Motor controllers, heater controllers, vacuum pressure, pumping controllers can be connected to this computer through USB and RS-232 ports.

