System Description 3067-E

Technics Plasma GmbH

3067: Schematic Front Side


3067: Schematic Rear Side


3067: Connect. Panel for Gases and MFC´s


1.   Utilities

- Electric power:


380V/32A, 3-phase, CEE plug

- Compressed Air for Main Valve:
4 - 6 bar, 1/4", Swagelok, Brass

- Process Gas:


2 - 3 bar, 1/4", Swagelok, Stainless Steel

- Heating gas N2:


1 - 2 bar, 1/4", Swagelok, Stainless Steel

- Vent:




1 bar,    1"; Internal pipe thread

- Electrical Power, Gas Scrubber:
380V/16A, 3-phase, CEE plug

- Air outlet, Gas Scrubber:

Flange O.D. 100 mm

2.   Description of the Individual Components

2.1   Power Supply Module

This module provides power to all components required for the operation of the system

(Controller, generator, etc.)

2.1.1   Description of the individual operating components on the front.


(See Drawing on page 6)

3067: Main Power Supply




2.2   Interface (See Drawing on page 8)

This module located on front panel contains optical control displas (green LEDs).

These control displays indicate the momentary status of the individual valves. The front

panel also features a small pushbutton for " PUMP CHECK" (see details under 2.3.3.c).

2.2.1   Interpretation of the individual displays and plugs on the front and rear panels

Interface


Front Side






Rear Side





2.3   PC 5000 Controller

This module is the control unit of the whole system. This Controller enables the user to

run the individual process steps manually (e.g., to optimize individual process parameters)

or to run an entire process in the fully automatic mode.

The program of the Controller is designed  that process parameters for 9 mutually

independent process can be stored. Each of these 9 processes can be further subdivided

into 8 subprocesses (therefore called STEPS). A ninth step for PURGE AND VENT is

included in the program.

IMPORTANT:

Please read the operating instructions of the Controller thoroughly. Check the position of

the Key Switch, as well as the "HOLD" and "RUN" LED's. Many of the functions require

a spcific "STATUS"; Thus, no valve can be switched manually when the Key Switch is in

the "AUTOMATIC CONTROLL" or MODIFY MEMORY" posotion.

All LED's on the Front Panel, including those in the pushbuttons are used to provide the

operater with information on the operating status of the Controller or of the entire system.

2.3.1      Description of the operating and display components of the Front Panel of

              the PC 5000 Controller.

2.3.1.1   Status LED's

RUN:

  LED is on after the "RUN" pushbutton has been depressed and indicates



  that the Controller is running a process automatically.

TEMP SETPT:  LED is on when the temperature in the process chamber has exceeded



  the preset High Set Point. In this case, the HF power is shut off and the



  process time is stopped in automatic operation.

PRES SETP:    LED is on when the vacuum set point is not reached within 12 minutes



  (e.g., due to a leakage in the system, defective pump, etc.).

RF SETPT:
  LED is on when the power required by the RF generator is not



  achieved. If this LED is on for more than 10 seconds during automatic


              processing, the Controller goes on "HOLD" (allvalves closed with the


              exeption of "MAIN" and "ISO GAUGE").

HOLD:
              LED flashes when an automatically running process is interrupted or


              aborted by depressing the "STOP" pushbutton.

FLOW ALARM: without function

LIMIT ALARM:  without function

INTERLOCK:
  LED is on when all safety switches are closed.



  LED flashes when an interlock loop is opened. An acoustic signal is



  also sounded (this acoustic signal switched off by briefly depressing



  the "STOP" pushbutton.

2.3.1.2   DATA Display

All current process parameters and set points stored in the Controller can be read from this

display. On the right-hand side of the display there are 4 auxiliary LED's (MINUTE, PERCENT,

CENTRIGRADE, MILLIBARS) showing the type of parameter being displayed.

2.3.1.3   PRESSURE Display

The current vacuum in the vacuum chamber is constantly displayed in this field.

2.3.1.4   TEMPERATURE DISPLAY

The current temperature in the process chamber is constantly displayed in this field.

2.3.1.5   CONTROL Switches
POWER:
  This switch enables the operator to switch the CFontroller on or off. 



  The Controller performs a self-test.

TEST:

   This pushbutton performs two functions:



   a) When this pushbutton is depressed, all LED's on the front panel are



       switched on (light test).



   b) When the pushbutton is held depressed for appr. 5 sec., the 




       Controller performs a complete self-test.

RUN:

   Depredding this pushbutton means Process Start ("RUN" LED is on).

STOP:

   Depressing this pushbutton means a current process is aborted. If this



   pushbutton is held depredded for more than 5 sec., an acoustic signal is 



   sounded, the previously running process is aborted and the Controller is



   reset to "ZERO" - the Controller is "IDLE". A new process can be selected



   only in this state.



   After an interlock error has been eliminated, the flashing



   "INTERLOCKS" LED goes on steadily again.

2.3.1.6   DATA Keys
DATA 1-9
   With the help of these keys parameters and set points can be entered or



   modified. (Together with the SET key and another FUNCTION key)

PROCESS:
   With the help of this key and one of DATA Keys 1 - 9, nine different



   processes can be selected.

STEP ENTER:   This key has two functions:



   a) Selection of a "STEP" within a process, together with a "DATA" key



   b) Storing a value entered through DATA 1 - 9 (parmeter, set point).

2.3.1.7   FUNCTION Keys
With the help of this keys, valves can be switched on and off in the MANUAL mode; also

the stored current set points and parameters can be displayed. The LED's in the keys flash or are on when the respective function is selected (either manually or automatically).

THROT PRESS     Without function

VACUUM PRESS  This key has three functions:



      a) To open or close the main valve (in MANUAL FUNCTION



          operation together with the MAN function key)



      b) to enter the vacuum set points (together with the SET function key)

GAUGE
      With the help of this key the "Baraton protection ISO valve" can be



      opened or closed (Only in the MANUAL FUNCTION MODE).

VENT

      This key has three functions:



      a) To open or close the vent valve (together with the MAN function key)

      b) To enter the vent time (together with the SET function key). Max.



           vent time: 99.99 minutes.



      c) To read the stored value of the venting time (together with the READ

           function key).

GAS 1 FLOW
      This key has three functions:



      a) To open or close the gas valve



      b) To enter the gas flow rate (0 - 100%)



      c) To read the gas flow rate (0 - 100%)

GAS 2 FLOW
      See GAS 1 FLOW

GAS 3 FLOW
      See GAS 1 FLOW

PURGE TIME
   This key has three functions:



   a) To open and close the Purge Valve (together with the MAN function



       key


  
   b) To enter the purge time. Max. 99.99 minutes



   c) To read the store value for the purge time.

STABL TIME
   This key has two functions:



   a) To enter the value of gas stbilization time. Max. 99.99 minutes.



   b) To read the stored value of the gas stabilization time.

RF LEVEL
   This key has three functions:



   a) To switch the high frequency power on or off



   b) To enter the value of HF power (0 - 100%)



   c) To read the value of HF power (0 - 100%)

TEMP HI-LIM
   This key has two functions:



   a) to enter the value for max. permissible chamber temperature (When



       this value is reached, the HF power is switched off and the process time

       is stopped).



   b) To read the value for max. permissible chamber temperature.

TEMP LO-LIM   This key has two functions:



   a) To enter the value for the low temperature switching point (When



        this value is reached from above, the HF poiwer is switched on). If



        the temperature before process start is lower than this value, the system 

        is heated with nitrogen and HF power to this temperature.



   b) To read the value for low temperature switch point.

TIMER TIME
   This key has two functions:



   a) To enter the process time value


   
   b) To read the process time value

SET

   This key is used for entering or modifying parameters or set points.

MAN

   This key is used for manually switching the individual valves (only in



    the "MANUAL FUNCTION MODE").

READ

   This key is used for reading stored parameters or set points. 

2.3.1.8   MODE (Key Switch)

                                                                                                                                    AUTOMATIC
   In this switch position a process is run automatically (after the RUN

CONTROLL
   key has been depressed). In this mode of operation no parameters or



   set points can be entered; only the current parameters belonging to



   the respective process can be read.

MANUAL
   In this mode of operation all valves can be swithed manually.

FUNCTION
   CAUTION: In this mode safety switch points and interlocks are



   inoperative, e.g., the HF power can be switched on even without



   process gas.



   in this mode parameters can also be modified, however, these values



   not stored. (For example, if the HF power is raised from the stored



   value of 50% to 80%, the 50% value will continue in the memory after



   the HF power is switched off). also, the current 
parameters belonging

   to the process can be read in this mode of operation. 

MODIFY
   This mode of operation is equivalent to the AUTOMATIC CONTROL

MEMORY
   mode.



   DIFFERENCE: In this mode parameters and set points can be entered



   and modified and the stored values can be read.

2.3.2   PC 5000 Error List
In case of a system defect or defective operation, the letters ED plus a number will be shown by the DATA display.

The individual numbers indicate the following errors:

01   No gas flow if the system is not under vacuum

05   Temperature error - HIGH Limit must be higher than LOW Limit

10   No vacuum set point programmed

11   Vacuum set point reached within 12 minutes

25   Manual purging cannot be performed with system in RUN

26   Vacuum set point must be reached before purging

30   Manual venting cannot be done with system in RUN

31   Purging must be performed prior to venting

55   No set programmed for manual operation

60   When lower TEMP set point is not reached within 60 minutes

65   When RF-SETPT LED is on for more than 10 seconds (required RF Generator power

       is not achieved)

2.3.3   General Operating Instructions for the PC 5000 Controller

a
Make sure to check the position of the key switch when entering, modifying or 
reading parameters or set points. in case of a PC 5000 operating error, an acoustic 
signal is sounded (e.g., if you attempt to manually switch a valve in the automatic 
mode).

b
If a current process is aborted by depressing the "STOP" pushbutton, the HF power


is switched off and all valves are closed, with the exception of the main valve. The


process is also stopped. To continue the process, just press the "RUN" pushbutton.


In this case the vacuum pump evacuates to the Pressure Set Point, then the process 


gases and the HF power are switched on again and the process time continues


running from the interrupt point.

c
Pump Check: In order to perform a pump check, close all valves. Then depress the


small CHECK VALVE ON/OFF pushbutton (it is located on the right-hand side of the


interface front panel) and hold it depressed.


The Check Valve opens (green LED goes on) and the Controller display shows the


value of the pump vacuum. If the pushbutton is released, the  CHECK VALVE closes


again.


The value of the display is maintained. A slight upward drift of the display is allowed


(valve leakage). Pump Check can be performed only in the "MANUAL FUNCTION" 


mode.

d
To perform a function manually, the key switch must be in the "MANUAL


FUNCTION" position. Depress the "MAN" pushbutton and hold it depressed. At the


same time depress the respective FUNCTION key. After releasing the keys, the


respective LED in the FUNCTION key flashes. The LED goes on when the stored 


value (set point or limit) is reached.

e
The same applies to entering or reading parameters. Set key switch to the power


position. Depress READ or SET key and hold it depressed, while pressing the


respective FUNCTION key.

f
While a function is being performed, the LED of the respective FUNCTION key


flashes. During this time no other function can be selected.

g
If the HF Generator fails to deliver the required power during operation (e.g., due to


mismatch), the HF power is switched off after a delay of 10 se., the process time


is stopped and the Controller goes on "HOLD" ("HOLD" LED flashes, "RF STPT" 
LED goes on, Error Code 65 on the Data Display).

h
If a current process is aborted (by briefly depressing the "STOP" button, then


depressing it a second time and holding it for 5 seconds) the system goes into a 
purge and vent cycle and then to the first STEP of the aborted process.

i
Should a process require, e.g., only 2 STEPS, then the remaining 6 STEPS are set 
to zero.

j
The value for purging and venting time must be entered  in STEP 1 of any process.

 k
The Controller recognizes three states:


1)   "RUN"
Automatic process is running, "RUN" LED is on.


2)   "HOLD"
Current process interrupted (e.g. by depressing the "HOLD"




pushbutton). "HOLD" light is on.


3)   "IDLE"
The system is in this state if neither the "RUN" LED nor the 




"HOLD" LED is on (e.g., when a process is completed). A new




process can be selected only in this state.

l
The Controller recognizes when the temperature is lower than a preset lower


temperature limit. When the temperature is lower than this preset value before 
process start or between two STEPS, a so-called "Heat Cycle" (max. 60 minutes, 
otherwise Error Code 60 in the Data Display) is performed. After the temperature


limit is reached, the process is run normally.

m
The Controller also recognizes an upper temperature limit. When this limit is 
reached, the HF power is shut off and the process time display is stopped.


After the process chamber has cooled down to the lower temperature limit, the HF


power is switched on again and the process time continues running.

2.3.4

Programming Example of a Full Process with 2 STEPS

POWER

PC 5000 is switched on.

MODE 

Key switch is in the "MODIFY MEMORY" position (mode of




operation for entering parameters and setpoints).

STOP


When all interlock loops are closed, the "INTERLOCKS" status LED




goes on and the Controller is ready for operation.

TEST


LED check and self-test of the Controller.

PROCESS DATA 4
All subsequent data will be stored in Process 4

ENTER

STEP DATA 1

All subsequent data will be stored in the first STEP (subprogram) of

ENTER

Process 4

SET - VACUUM

DATA 1-9 PRES
Enter value for vacuum set point (e.g., 0100 provides 0.100 mbar).

STEP ENTER

Store the value entered.

SET VENT

DATA 1-9

Enter vent time value (e.g., 0200 provides 2.00 minutes).

STEP ENTER

Store the value entered.

SET GAS 1

DATA 1-9 FLOW
Enter value for GAS1 (e.g. 600 provides 60% of max. flow rate).

STEP ENTER

Store the value enterd.

SET GAS2

DATA 1-9 FLOW
Enter value for GAS2 (e.g. 50 provides 5% of max. flow rate).

STEP ENTER

Store the value entered.

SET PURGE 

DATA 1-9 FLOW       Enter value for purge time (e.g., 100 provides 1.00 minutes).

STEP ENTER

Store the value entered.

SET STABL

DATA 1-9 TIME
Enter value for gas stabilization time (e.g., 150 provides 1.5 min.).

STEP ENTER

Store the value entered.

SET RF 

DATA 1-9 LEVEL
Enter the value for high frequency power (e.g., 700 provides 70%)

SET RF 

DATA 1-9LEVEL
Enter the value for high frequency power (e.g., 700 provides 70%


of maximum power).

SET TEMP 

DATA 1-9 HI LIM
Enter value for upper temperature switch point (e.g. 140 provides



140°C).

STEP ENTER

Store the value entered.

SET TEMP 

DATA 1-9 LO LIM
Enter value for lower temperature switch point (e.g. 100 provides



100°C).

STEP ENTER

Store the value entered.

SET TIMER 

DATA 1-9 TIME
Enter process time value (e.g. 2500 provides 25 minutes).

STEP ENTER

STEP DATA 2

ENTER

All following values will be stored in the second STEP 




(subprogram) of process 4.

SET-VACUUM

DATA 1-9 PRES
Enter value for vacuum set point (e.g., 0123 provides 0.123 mbar)

STEP ENTER

SET GAS3

DATA 1-9 FLOW
Enter value for GAS3 (e.g. 500 provides 50% of max. flow rate).

STEP ENTER

SET STABL 

DATA 1-9 TIME
Enter value for gas stabilization time (e.g., 50 provides 0.5 min.).

STEP ENTER

SET RF 

DATA 1-9 LEVEL
Enter value for high frequency power (e.g. 600 provides 60% of




maximum power).

STEP ENTER

SET TEMP 

DATA 1-9 HI LIM
Enter value for upper temperature switch point (e.g. 140 provides



140°C).

SET TEMP 

DATA 1-9 LO LIM
Enter value for lower temperature switch point (e.g. 120 provides 




120°C).

STEP ENTER

SET TIMER 

DATA 1-9 TIME
Enter process time value (e.g. 500 provides 5.00 minutes).

STEP ENTER

STEP DATA 3

ENTER

Select STEP 3 (subprogram) of Process 4.

SET TIMER 

DATA 0 TIME

Enter process time in STEP 3 




(0000 provides zero minutes, since STEP 3 is not used).

STEP ENTER

If only two STEPS are required for a process, set the remaining 6 STEPS of the process

timer to zero.

STEP DATA 1

ENTER

STEP 1 is selected in the process.

RUN


Process is startet automatically.

2.4
PE Series High Frequency Generator

Frequency: 


appr. 35 - 40 kHz

Max. output power:





PE 5000   =   5000 watt

Output impedance:





PE 5000   =     50 (
Cooling: 


air cooled

2.4.1

Description of the Operating and Display Components of the Front Panel and



Rear Panel.

1) "SETPOINT"
   LED is on when the generator is delivering the required power.

2) "PLASMA"

   LED is on when HF power is being produced.

3) "OUTPUT"

   LED is on when HF power is being produced (generator contact




   closed).

4) "INTERLOCK" 
   LED is on when the interlock loop is closed.

5) "ARC"

   LED flashes in case of short-circuit in the chamber or open wire.

6) "OVERTEMP" 
   LED is on (flashes) if generator overheats.

7) "REMOTE"

   LED is on when the generator is controlled from a remote




   location.

8) "LOCAL"

   LED is on when the generator is controlled locally, i.e., with the




   help of the operating components on the front panel.

9) MONITOR

   Digital display for output power (displayed continously); can be




   switched to show output voltage and current.


10) "KW"

11) "A"


   These LED'S show the type of parameter displayed by the




    "MONITOR"

12) "V" LED

13) "POWER"

    Main switch

14) "OUTPUT"
    Switch for HF ON/OFF when operating with front panel control.

15) "DISPLAY"
    Switch for changing the display.

16) "LEVEL"

    Potentiometer for setting the HF power when operating with front




    panel control.

17) 


    Vent

18)


    Thermal overload protection

19)


    Connection for coaxial cable to vacuum chamber or adapter




    transformer

20)


    Main power cable

21)


    15-pole built-in socket remote control.  

2.5
Adapter Transformer
The function of the adapter transformer is to adapt the process chamber impedance to

the output impedance of the high frequency generator. The transformer is equipped with

a 4-stage switch and is mounted inside the control cabinet.

CAUTION:

Switch from one stage to another only when the HF power is OFF.

LM 5 KTR   INSTALLATION INSTRUCTIONS

Remove the five (5) screws from top/rear panel. Insert load cables through large holes in

rear cover. The cable from the Plasma Power Supply (included) connects to the input connector. The cable from the load connects to the output connector. Replace the cover

and the five (5) screws.

The interlock connections are made via the 9 pin "D" connector loacted on the rear panel. 

The cover interlock switch is connected between pins 5 and 6. The select key lock is connected between pins 7 and 8. These interlocks should be connected to the interlocks of the Plasma Supply, otherwise damage may occur to the Load Match or the user.

To change taps, turn key lock to open. Then turn the select switch.

WARNING:  DO NOT FORCE THE SELECT HANDLE WHEN THE KEY IS IN THE


          LOCKED POSITION.





Tap ratios are as follows:





Tap 1

1:.6





Tap 2

1:.7





Tap 3

1:.8





Tap 4

1:.9

2.6
Printer

See enclosed Operating Instructions. 

2.7
Vacuum Chamber
2.7.1
Description of the individual components (valves, etc.)


(See drawing on Page 24).

2.8
Vacuum Pump

See enclosed Operating Instructions for detail.

2.9
Waste Gas Scrubber (Optional)
2.9.1
Description of the Individual Components


(See Manual GS 3027)

3067: Schematic of Gas and Vacuum



3.
System Startup
-
Check power connections

-
Check compressed air for main valve

-
Check process gas connections

-
Set power supply module main switch to "1"

-
Set gas scrubber main switch to "1" (when gas scrubber is present)

-
Set gas scrubber system pushbutton to "ON"

-
Set gas scrubber motor protection switch to "ON"

-
Set power supply module system pushbutton to "ON"

-
Set power supply module motor protection switch to "ON"

-
Set "POWER" of PC 5000

-
Close vacuum chamber door

-
Depress "STOP" of PC 5000 ("INTERLOCKS" status LED should go on)

-
Set main switch of high frequency generator to "ON"

-
Set MODE key switch of PC 500 to the "MODIFY MEMORY" position

-
Enter all parameters and set points required for the program (as described 


under 2.3.4)

-
Set "MODE" key switch of PC 5000 to the "MANUAL FUNCTION" position


MAN-VACUUM


PRES


Main valve opens and vacuum chamber is evacuated.


LED in VACUUM PRES key flashes until the programmed value for the vacuum set


point is reached. When this set point is reached, the LED stops flashing and goes


on steadily.

-
One minute after the main valve has opened, the GAUGE valve opens.

-
MAN GAS1 FLOW


Solenoid valve for gas1 is opened and the respective mass flow controller regulates


to the previously programmed value (LED in GAS1 FLOW key flashes until the 


respective gas flow is reached).

-
MAN GAS2 FLOW see GAS1 FLOW

-
MAN RF LEVEL


High frequency power is switched on


LED in RF LEVEL key goes on.

In order to shut down the system again, actuate the following switches and pushbuttons:

- MAN RF

High frequency power is switched on

  LEVEL

LED IN RF LEVEL key goes off

- MAN GAS2

Gas duct 2 is closed

  FLOW

LED in GAS2 FLOW key goes off

- MAN GAS1
 
Gas duct 1 is closed

  FLOW

 LED in GAS1 FLOW key goes off

- MAN PURGE
 Vacuum chamber is re-evacuated to the vacuum set point

  TIME

(Until this set point is reached, the LED in the PURGE TIME key flashes. During purge the

LED in the key is on. Upon completion of the purge time, the LED goes off.)

- MAN VENT

  During a response time of a few seconds, the LED in the VENT key flashes; then the vent

  valve opens and the LED in the VENT key goes on steadily during the vent time and goes

  off when the vent time is completed.

  If the chamber door is opened before competion of the vent time, EOFF is displayed on

  the DATA display, "INTERLOCKS" status LED flashes and an acoustic signal is

  sounded.

- Set system pushbutton of the power supply module to "OFF"

- Set Main Switch of the power supply module to "O"

- Close process gases

- Close nitrogen

- Close compressed air

4.
Troubleshooting

4.1
Power supply Module
- Control lights are unlit


- Check power supply







- Switch on main switch







- Check fuses (F5 and F10)







- Check EMERGENCY SHUTOFF







- Switch on main contactor

- Only 1 control light is unlit


- Check main power supply







- Check control light

4.2
Interface (Display)
- No display




- Check main power cable







- Check F4 fuse of the power supply







   module

- Certain LED's will not go on

- Check respective fine wire fuse on the 







   rear panel







- Check respective fuse on PB8 board of







   the Interface







- Check respective OPTO 22 module on  







   PB8 board







- Check PC 5000 control output

4.3
PC 5000 Controller
- All displays are unlit



- Check power supply or main power cable







- Check F4 fuse of power supply module







- Check fine wire fuse in PC 5000

- "INTERLOCK" status LED flashes

- Depress "STOP" control key







- Close chamber door







- Switch on vacuum pump motor protection







   switch







- Check chamber door contract switch







- Check plug-in connections on PC 5000







   rear panel

4.4
High Frequency Generator
- All displays are unlit



- Check main power supply







- Switch on thermal switch on generator







   rear panel







- Switch generator power switch ON

- "SETPOINT" LED flashes


- Check all process parameters







- Check power stage low-voltage glow lamps







   (only after consualtion with Technics by 






   trained personel)







- Check adapter transformer (switch position)

- "OVERTEMP" LED is on


- Check fans on generator rear panel

- "ARC" LED flashes



- Check electrode holder







- Check coaxial cable from generator to







   chamber

4.5
Printer
See Printer Instruction Manual

4.6
Vacuum Chamber
- No vacuum




- Check compressed air for main valve







- Perform pump check







- Check electrode holder mounting on







  chamber rear panel







- Check chamber door for tightness

- Poor vacuum



- Perform pump check







- Check O-ring and centering ring gaskets







- Check pump oil level

- Chamber will not vent


- Vent valve defective or not open







- Check main valve O-ring







- When door gasket has been greased, it







   may stick to door.

4.7
Vacuum Pump
- Oil loss




- Check pump for leaks







- For pumps marked "DK", check the







   stainless steel filter in the special oil box







   and replace if required.

5.
General Maintenance Instructions
5.1
Power supply module


No maintenance

5.2
Interface


No maintenance

5.3
PC 5000 Controller


No maintenance

5.4
PE Series High Frequency Generator


No maintenance

5.5
Adapter Transformer


No maintenance

5.6
Printer


No maintenance

5.7
Vacuum Chamber


- Always keep chamber door O-ring clean


- Clean or replace protective glass if it becomes dirty


- In case of 8-hours a day operation, remove and clean electrode holder once a 


  month. After cleaning, tighten all screws and replace any defective ceramic or 


  teflon insulators.


Removing the Electrode Holder

- Set power supply main switch to "0"


- Remove lining sheet from chamber back panel


- Unscrew perforated plate


- Loosen nuts M8 and M10 of the HF feed-through bushings


- Remove both cables


- Loosen nuts M8 and M10 of the feed-through bushings


- Loosen the 4 hex cap screws at each feed-through bushing and pull out the two 


   feed-through bushings (Caution: O-ring gasket)


- Pull out temperature sensor diode plug and loosen the threaded connection of the


   PT 100


- Pull out PT 100 temperature sensor carefully


- The electrode holder can now be pulled out from the front of the vacuum chamber


Installing the Electrode Holder

- Pull in electrode holder from front of vacuum chamber (as far in as possible)


- Mount the two feed-through bushings on the electrode holder (make sure to 


   reinstall O-ring)


- Install and tighten nuts M8 and M10


- Pull out electrode holder as far as possible


- Install both cables

- Install and tighten nuts M8 and M10


- Install perforated plate


- Install and tighten temperature sensor (only finger tight)


- Install diode plug


- Install lining sheet


- Clean chamber interior with alcohol with the electrode holder removed. Clean


   extremely dirty chamber walls with abrasive cloth


- After cleaning the electrode holder and the chamber, check system for vacuum


   leaks.

5.8
Vacuum Pump


- See vacuum pump Operating Manual for Maintenance instructions


- In addition to the regular maintenance, check oil level daily 


   (while the pump is running)


- Clean or replace oil sight glass if required


- For pumps marked "DK", check the two stainless steel filters in the special oil


   container


   In order to remove the filters, loosen the 5 (6) hex cap screws in front of the


   special oil container. Now the cover with the two filters can be pulled out. Three


   courses of action are available:


   a)  The filters can be cleaned


   b)  In case of extremely dirty filters the stainless steel screen can be replaced


   c)  Replace complete filter if required

5.9
Waste Gas Scrubber


- Measure pH value weekly (3% sodium hydroxide solution) and replace solution if


   required.
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