Plasma Etching system: 

This system is composed of several subsystems, the specifications of which are mentioned below separately. The schematic of the complete system (figure 1) is attached at the end of the specification list. 
1) Etching chamber: 

a) The etching chamber should consist of a cylindrical chamber with top and base plates that are vacuum sealed to the cylinder with Viton O-rings. 

b) This system should have a leak rate less than 10-9 TorrLit/sec of He and should be able to reach a vacuum of better than 10-6 Torr under clean dry and cold conditions in approx. one hour. 

c) Typical etch depths ~ 2 to 5 microns

d) Typical horizontal dimensions of the features: 100 microns or higher. 
e) The design of the etching chamber should be such that it is able to etch uniformly (within 10%) over an area of 50mm diameter. (uniformity in depth). A typical etch rate of about 50nm/min should be achievable with the system. 
f) Material of construction:  SS304L (or some other material superior to it in terms of corrosion resistance) machined, chemically cleaned and polished. In case material other than SS304L, please specify the details. 
g) Diameter of the cylindrical chamber: 300 mm or the nearest standard

h) Height of the cylindrical chamber: 400 mm or the nearest standard

i) The chamber body should be cooled with water cooled copper tubes brazed/soldered on the chamber body. The maximum temperature of the chamber body should not exceed 50oC. 
j) At least two view ports (of approximately 50mm diameter) should be present on the cylindrical body of the chamber to view the sample and other gadgets inside the vacuum chamber.  
k) There should be provision for at least 10 feed through ports of approximately 25 mm diameter on the base plate. They should be equally spaced on a circumference with a diameter of approximately 225mm. 

l) The centre of the bottom plate should have the provision to introduce the RF power through a suitable electrode. 

m) The RF power should be fed inside the etching chamber through an RF electrode, which should consist of an electrode plate (Copper) with diameter of ~ 100mm. The sample will be placed centrally on this copper electrode plate. 

n) The electrode should be water cooled and electrically isolated from the bottom plate. 

o) A grounded electrode should be placed on the top plate, which should also be a copper plate of approximately 100mm diameter. 

p) This grounded plate should have the provision to inject the etching gas into the chamber. This injection should preferably be through a large number of closely spaced holes to ensure uniform injection of the gases on the substrate. (Shower head type) In case of other types of injection scheme, the details should be mentioned in the indent. 
q) The grounded plate should have a provision to move it vertically so that the distance between the RF electrode and the grounded plate can be adjusted approximately between 50 mm and 250 mm.
r) The inlet gas port should be of electropolished from inside and outside (better than 10Ra micro inch) ¼” OD SS 316L tube. 
s) There should be a provision to lift the top plate for opening the system, using a hydraulic arm after disconnecting the injection gas lines. 

2) RF power supply:
a) Maximum power output of the system: 600 Watts or the nearest higher standard. 

b) The power output should be adjustable manually from the power supply panel in steps of 10 Watts (or lower) from zero to the maximum output power of the supply. 
c) Frequency of operation: 13.56 MHz. 

d) Adequate shielding should be present in the power supply so that the total RF power leakage should not exceed 1 mW/cm2.

e) The supply should have an auto matching network.   
f) The output of the power supply should be fed into the above etching chamber through a flexible co-axial cable. 

g) We should be able to use the RF power supply for other applications separately independent of the present etching system, by replacing the output co-axial cable. 
3) Gas Inlet system:

a) It should be an SS316L gas manifold for handling 5 gases. 

b) The gases planned to be used in this manifold are: BCl3, O2, N2, Cl2. The fifth will be spare for future expansion. 
c) All the gas lines should be made of electropolished (better than 10Ra micro inch) ¼” OD, SS 316L tubes. 
d) All the lines should have a Mass flow controller with flow range of 0 to 200sccm or the nearest standard with calibration for N2 gas flow. 
e) All the mass flow controllers should be of the Normally Close (NC) type, ie, when not powered, there should be no flow of gas.  

f) The Mass flow controllers should be operable at an input pressure range of 1 to 3Bars. 

g) There should be air actuated valves in each line to switch ON/OFF the gas supply. The position of these valves on the lines and the schematic of the gas flow lines are shown in figure 2. 
h) The user should be able to control the flow of the gases through the Mass flow controllers from a common Control Console. 

i) The user should also be able to switch ON/OFF the valves from a common Control Console. 

j) All the lines and components should be fitted with Original Swagelok make double ferrule connectors only. 
k) The complete gas manifold should be independently leak checked to better than 10-9 Torr lit/sec of He. 
l) All the components used in the manifold should be compatible to corrosive gases like BCl3 and CF4.
4) Vacuum pumping system for the etching chamber:
The pumping system consisting of a turbomolecular pump (TMP) backed by a dry pump, should ensure an ultimate vacuum of the etching system be better than 10-6 mbarwithout gas load. 
a) TMP: A TMP with a suitable pumping speed for evacuating the etching chamber should be provided. (The pumping speed should be mentioned in the quotation.)  The pump should be provided with an automated vent valve and an inlet screen. The pump should be capable of handling the corrosive gases mentioned above. 
b) Dry Pump: A dry backing pump is to be used to back the above TMP.  

c) Vacuum gate valve: A pneumatically operated high vacuum gate valve should be used for isolating the vacuum system from the pumping station. The OPEN/CLOSE control of this pneumatically operated gate value should be in the Control Console. The design should be such that in the event of a power failure, the gate valve switches off automatically thereby isolating the etching chamber. 
d) Roughing and Backing valves: The Roughing and the Backing values should be pneumatically operated with their OPEN/CLOSE controls in the Control Console. The design should also be such that in the event of a power failure, the gate valve switches off automatically thereby isolating the etching chamber. 

e) Vacuum gauges: There should be a penning gauge to the measure the pressure inside the etching chamber. Two Pirani/thermocouple gauges should be present in the system; one connected to the etching chamber and the other connected to the vacuum roughing line. 
f) Capacitance manometer: A capacitance manometer should be connected to the etching chamber with a range of 100 mbar to 10-2 mbar. 
g) Automated throttle valve and control unit: An automated throttle valve is to be provided in the roughing line. This should be in a position to control the pressure inside the etching chamber during the etching process, to within 2% of the set value. The typical set value would be between 1 to 40 mbar. The user should be able to set the pressure value manually in the throttle valve controller. This controller should be placed inside the Control Console and should receive the pressure input through the capacitance manometer mentioned above.
h) System vent valve: There should be a manual vent valve to vent the system on the requirements of the user. There should be possibility to vent the system using dry nitrogen gas from a gas cylinder.     

5) Load Lock chamber:

a) Material of construction: SS 304

b) Dimensions of the chamber: Cylindrical shaped with a diameter of 300mm and height of 300 mm or the nearest standard. 
c) Vacuum Sealing: O-Ring sealed system. 
d) Substrate manipulator: There should be a manually operated substrate manipulator to transfer the sample into the etching chamber

e) Ultimate vacuum of the load lock chamber: 10-2 Torr.
f) Vacuum pump: There should be a dry pump (preferably scroll type) with suitable pumping speed to pump the load lock chamber. 
g) An isolation valve should be present between the pump and the load lock chamber with its OPEN/CLOSE control in the Control Console. The design should be such that in the event of a power failure, the isolation valve switches off automatically thereby isolating the load lock chamber. 
h) Isolation gate valve: A pneumatically operated gate valve should be present between the load lock chamber and the etching chamber with its OPEN/CLOSE control in the Control Console. The design should be such that in the event of a power failure, the gate valve switches off automatically thereby isolating the etching chamber from the load lock chamber. 
i) Vacuum Gauges: A Pirani gauge to measure the vacuum in the load lock chamber. 

6) Control Console: There should be a standalone console that has the controls for all the components of the system. These should include the following: 

a) Mains power ON/OFF

b) Switches for all the pumps both for the load lock and the plasma etching chamber

c) Panel to show the pressures from all the digital gauges (high and low pressures) 

d) Capacitance manometer control and throttle valve control.

e) RF power supply and its control unit.
f) The controls for the setting the values of the flows of the MFCs and the switching of the air actuated values on the gas lines in the gas supply manifold. 
g) OPEN/CLOSE control for the roughing, backing and chamber gate value for the etching chamber, the gate valve isolating the etching and the load lock chamber and the isolation valve between the load lock chamber and its pump. 
7) Safety features:
a) There should be water flow switch individually for all the components that require cooling. In the event of low water flow or missing water supply, the flow switch should be able to provide a signal which should in-turn switch off the required instrument.

b) All the motors should be have an over-current and thermal overload trip. After the correction of the fault that results in a trip, the system should be able to start only on manual reset.

8) Cooling water lines:

a) There should be central inlet manifold from where the water lines to all the individual components should be provided. 

b) Similarly, the outlet water should also leave the system through a single outlet manifold

c) Water flow sensors should be placed for each individual component. 

Please note the following important points: 

1. The complete system should be placed on a powder coated tubular MS frame.

2. The system should be working on the 415(10% V, 3 phase AC @ 50 Hz. The total peak power consumption of all the sub systems put together should not exceed 20KVA

3. Please note that the user will provide the required facilities of water and the process gas lines. The details of the requirements should be mentioned clearly in the quotation. 

4. The supplier should provide the operation and maintenance manual for all the individual components inside the system. The complete operating and maintenance manual of the complete system should also be provided. 

5. We reserve the right to inspect the complete system at the company’s factory before dispatch of the system. The system should be installed and commissioned by the company engineer at our site. The engineer should be able to show the required leak rate, (better than 10-9 Torr-lit/sec of He), the ultimate vacuum of the system, (better than 10-6 Torr within an hour of pumping) and the operation of the plasma etching process with the desired specifications. 
6. Please quote separately for any spares for the system that are required for the first three years of the operation of the system.
7. Please quote for AMC for three years after expiry of warranty.

Figure 1: The schematic of the complete system

[image: image1.png]Grounded electrode with  GateValvetoisolate the

the Gas injection system  etchingand the load
Tock chamber
— Gas manifold N
Control I\
Console Loadlock
Etching chamber Ea( od Substrate
chamber Manipulator
RF electrode [
To RF
pow H Throttle
supply_fi— [
v o P o |
salste the vale /
Etching
chamber and
e Backing
Valve
Dryfp Pum

Figure 1




Figure 2: The schematic of the Gas Manifold
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