RF Faults and Rectification.

It has been seen that over the past few months there seems to be an increasing number of RF faults in the field. To that end this will be a guide to finding RF faults. Using the HTML links the user should be able to find all faults that may be on each of the systems. Place the mouse pointer over the required link then follow the instructions that are given. If at the end of the flowcharts the fault has still not been found then contact the RSM for further advise. 

What is the fault?

1. High reflected power.
2. Caps driving to 0% or100%.
3. Caps drifting.
4. No Plasma on initial strike.
5. Flickering/blinking plasma.
6. None of the above
 High reflected power.

High reflected power might be caused by several things. The best way to find this sort of fault is to go through the following flow chart checking each individual thing in turn. It is always a good idea to check all these things in order it will make the job of checking easier. 

The general rule of thumb with HRP is that there is something that is causing a mismatch in the RF chain.

1. Are all the RF connections properly connected, plugs sockets, mag phases.

2. Has the plasma struck

3. Are the capacitors in manual or auto?

4. Is there a gas flow

5. Is the APC in the correct positions

6. Are the caps driving off to 0% or 100%

7. Are the initial strike positions too far from the final match?

8. None of the above
BACK TO TOP
Caps driving to 0% or100%.

The caps in the matching units will only drive when a 12V signal is applied to the motor. This comes from the AMC. The AMC is told to drive the caps by an error signal that originates in the mag phase unit. From this it can be seen that the following things can cause the caps to drive off position.

Mag phase unit has incorrect output (See procedure)

Cables from Mag Phase to the AMC are damaged/disconnected.

The cables to the AMC are incorrectly plugged in.

The D Type connector is plugged in the bottom of the AMC. Take it out

The load and tune pots in the rear of the coil-matching unit are incorrectly set up. See procedure.

The AMC is at fault

The mag phase is at fault 

None of the above








BACK TO TOP
None of the Above

Contact your RSM for further information. Request that he ask for help from 

Marcel ’Sven’ Torrent on Ext. 2629 for further guidance. He will require all history of the fault including.

Initial and subsequent fault description

Any parts changed

Full process parameters

Data logs for the fault.

Machine number

Customer Name

How long the machine has been down.

Contact number

Location, it makes working out time zones easier










BACK TO TOP
Caps drifting.

Caps will only drift if they are told to by the AMC. This can happens if there is a problem with either the AMC or the mag phase. However it is worth checking the following before changing any parts.

Coupling between the capacitor shaft and motor drive may be loose check grub screw.

The coupling between the pot and gearbox is loose, check the grub screws.

The pot on the rear of the gearbox is loose

The brackets that hold the pot in place are buckled due to over tightening. Replace them.

None of the above. Check the following.

BACK TO TOP
Checking of Mag Phase Output

The mag phase out put tells the AMC where to drive the capacitors. The error signals from this are very small, generally less than 1V. However if they are connected from the rest of the circuit the signal will vary slightly. It is therefore very important to check the signal in line with the mag phase and matching unit. To do this either manufacture cable that enables you to break in, a break-in cable if you will!!. Or open the shell of the din and take readings directly from the pins. The mag signal is on pins 1+3 the Phase is on 4+5. 

Run the machine in manual and match out any reflected power from the circuit you are checking. Check the voltage on the mag phase lines and see that it nulls on match. If it does not then the problem is in the mag phase unit. 









BACK TO TOP
Setting of the load and tune pots

The load and tune pots are used to attenuate the signal from the mag phase to the coil AMC. This prevents hunting in the capacitors during a switched process on and ASE. It increases the gain in an AOE and is not used on a CVD. It should be noted that there is a procedure on the library but this is a method that has been found to work

Set the pots so that the caps do not move. This is done but turning VR1 And VR2 so that there is 100K ohms between PL1 pin 1 and PL2 pin 2, PL1 pin 3 and PL2 pin3 of the gain control PCB. Once done turn down the pots until the caps start to move. Small movements are now required. The pots have to be set so that the reflected power is less than 3% of forward power at the end of each step or within 5 seconds. It should be noted that if too much attenuation is taken out then the caps will hunt. Before each adjustment the process should be held and the resumed once the adjustment has happened.

BACK TO TOP
Setting the mechanical positions

If the mechanical positions of the caps are found to be out then they will need to be reset. There are 2 main types of capacitors used in STS tools air vein or SF6. The caps in the delta-matching unit do not normally drift out. If it is found that they have then contact STS for guidance.

Air Vein

Using diag300 set the caps to 999. Check that the cap is fully meshed. If not use the tune and load pots on the side of the matching unit to fully mesh them. Drive the caps to 000 check that they are fully unmeshed. If not use the pot on the rear of the gearbox and adjust to make then fully open. Secure the pot and repeat until the caps are fully meshed at 999 and unmeshed at 000.

SF6 Caps

On the front end of the capacitor there is a red dot. This marks the 99% position. As above using diag300 set the caps to 999 and check that the two flats point to this red dot, see fig 1.Set the caps to 000. Using a capacitance meter, measure the capacitance and check it is at its lowest, generally less than 100pF. Note the capacitor should be disconnected from the rest of the circuit. If it is found that this is not the case then using the pot on the rear of the gearbox set to less than 100pF as detailed above for air vein caps.








Fig 1

BACK TO TOP
MFC Switching Times 

The MFC in all the STS tools relies on a demand signal from the PFC> It then gives back a feedback signal to tell the PFC and ultimately the operator station what flow and how much. These signals can be read from the buffer board. The switching time should be less than 750ms. If the time is longer than this then the MFC can be said to be suspect.

Using a digital scope set both channels one and two so that the traces are on top of each other on the bottom of the screen. Connect channel 1 to the demand and channel 2 to the feedback. Set the scope for 1V per division and a time base of 100ms per division. This will slow the trace down such that it will take one second to cross the screen. When the MFC switches the following will be seen.


Switch ON





Switch Off






750ms






750ms


BACK TO TOP
No plasma on initial strike.

On occasion it has be seen that the following will cause the plasma not to strike.

Cap positions set to far from final position

Interlocks not made

No gas flow

Generator not switched on

Incorrect generator being selected

Capacitors out of mechanical position. See procedure
BACK TO TOP
Flickering or blinking plasma

There are many things, which can cause plasma to flicker or blink. However one of the main causes is that the load and tun pots in the coil-matching unit are not set correctly. (See procedure for set up). If this is not the case the following check the following. 

MFC Switching times may be out of spec. (See procedure for checking)
Couplings in the matching unit may be loose, if this is found to be the case recheck the mechanical positions of the caps.

Intermittent gas flow.

Braids or bus bars touching earth. Check in the coil MU and the bottom RF box.

Generator output is unstable

None of the above.
BACK TO TOP
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