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Use and Technical Data

The ESQ 212 electron beam evaporation source is part of the EBS 300 (EBS 200) electron
beam evaporation system. it is used to evaporate materials under vacuum conditions.

The ESQ 212 must be controlled by an EEC 300 (EEC 420} control unit or an appropriate
follow-up module from Balzers Process Systems.

The ESQ 212 may only be used (i.e. operated) in conjunction with the fol[uWing components:

EBS 300 (current) EBS 200 (old}
Electron beam evaporation source ESQ 212 ESQ 212
High voltage supply unit EHV 215 EHV 215
Fitament current supply unit EFS 200 EFS 200
Ceoil current supply unit ECS 200 ECS 200
Control unit EEC 300 EEC 420

Any use other than that stipulated above is considered inadmissible. Balzers Process Systems
will assume absolutely no liability for any damage which occurs when the unit is used for
purposes other than those stipulated.
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Fig. 1-1 Control system for the ESQ 212 electron beam evaporation source
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it is the end user's responsibility to make sure that every person involved in instalialion,
operation, maintenance or service as well as disposal of the ESQ 212 electron beam
evaporation source has been trained adequately for the work which he/she is to perform.

The end user and the operator must adhere strictly to the safety regulations and the safety-
related notes which appear in the individual chapters of this manual. The end user of the

ESQ 212 electron beam evaporation source is responsibie for personnel training and safety and
for the prevention of damage to equipment and material.

The EBS 300 (EBS 200) electron beam evaporation system which:is used to controt and
manitor the ESQ 212 electron beam evaporation source is equipped with safety devices and
has been subjected to a safety check and an acceptance test,

Failure to pay attention to the safety regulations and the safety-related notes in these operating

instructions will endanger:

» life and limb of the operator, _

« the EBS 300 (EBS 200} electron beam evaporation system and other material and
equipment incorporated in the coating system,

» the efficiency of work performed with the coating system.

Every person involved in installation, commissioning, operating and maintenance of the
ESQ 212 eleciron beam evaporation source must read these operatmg instructions carefully
and adhere to the safety-related notes and regulations.

Your safety is at risk !

Fig. 1-2
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Product identification
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chnical Data
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1.5.1 Operational Data

Max, working pressure
{dependent on implemented material and process)

Max. bakeout temperature

1.5.2 Electrical Data

Max. evaporation power
(dependent on implemented crucible)

Acceleration voltage
Max. coil currents

Beam deflection
X-direction (lateral)
Y-direction (longitudinal)

15.3 Cooling Water

Codling water requirements

Cooling water flow rate
(dependent on implemenited crucible)

Max. temperature at inlet
(exception: for evaporating metals with 8 kW)

Max. cooling water pressure at unpressurized outlet
Nominal pressure

Max. water temperature for conditioning (venting)

1x10™ mbar
60 °C

12 kw
6...12kV
#2.5A

approx. 4 cm
crucible radius

see BB 800 851 BN

approx. 14 Ifmin.

<25 °C
<15°C

4 bar
4 bar
60 °C

E 1-4
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Fig. 1-3

Mechanical Data
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1.5.5 Weight

+« Weight approx. 24 kg

Diagram Diagram no.

s Plug-in p.c. board cpl. BG 445098 -5
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Chapter 2 (Safety) must be read by all persons involved in commissioning and operation
and by all persons who are to perform maintenance and service work on ESQ 212
electron heam evaporation sources.

End user's responsibilities
The end user (customer) is responsible for making sure that

every person involved in commissioning, operation, maintenance or service of the ESQ 212
electron beam evaporation source has thoroughly read and clearly understood the parts of
these operating instructions which are relevant for him/her, especially Chapter 2 (Safety).

every person who works with the ESQ 212 electron beam evaporation source is technically
qualified, accordingly frained and instructed and that every user has been informed about all
the dangers and risks involved.

In addition, the end user and all users must observe and adhere strictly to both the safety
regulations outlined in the Chapter 2 and the safety-related notes and warnings which appear in
the individual chapters.

The following safety labels appear in the individual chapters of this manual and are intended to
draw the operator's attention to the risks involved and the various different danger levels,

ADANGER

Indicates an imminently hazardous situation which, if not avoided, will result in
serious injury or death,

Indicates a potentially hazardous situation which, if not avoided, could result in
serious injury or extensive property damage.

ACAUTION

Indicates a hazardous situation which, if not avoided, could result in moderate
injury, property damage or product malfunctioning.

& 2-2
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Safety

NOTE!

Identifies technical requirements that demand particular attention.

The following waming and information labels are used on (in) the ESQ 212 electron beam
evaporation source:

@ Warns of magnetic fields (for wearers of pacemakers)

Protective ground (yellow / green}

@ Wear clean, lint-free gloves and use clean tools.

Fig. 2-1 Waming and information labels
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2.5.1

The ESQ 212 electron beam evaporation source, as an individual component, does not fulfill
the VDE safety standards. Thus, additional safety measures must be taken to guarantee safety
according to the VDE regulations.

+ The ESQ 212 may only be operated in conjunction with vacuum systems which have a
forced disconnect device on the process chamber door that disconnects the high voltage
supply from the mains power when the door is opened.

« Ali the parts that operate on high voltage must always be touched with the grounding rod
after each time the process chamber door is opened.

« |f more than cne electron beam evaporation source is installed in the same process
chamber, all the sources must be touched with the grounding rod as described in the
previous point.

¢ All supply and control units such as EEC 300, EHV 215, EFS 200 etc. must be turned off
before any manipulations that are not part of the normal process sequence are made on the
system.

e 3ervice and repair work on the electron beam evaporation source may only be carried out by
persons who have been authorized to do so by Balzers Process Systems.

Danger Arising from High Voltage

ADANGER

Warns of parts carrying high voltage. Touching parts carrying high voltage causes
electric shock and can therefore be fatally dangerous.

The unit must be free of ail voltage {idle) before maintenance and service work is
carried out.

After the process chamber has been opened, ground the electron beam evaporation
source in accordance with the service instructions BN 869 020 DV/A.

Voltage levels of up to 12 KV are required to operate the ESQ 212 electron beam evaporation
source. For this reason, only specialists or personnel who have received specific training for the
purpose are permitted to perform installation, operation and service work.

B 24
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2.5.3

2.5.4

Dangers During Production

The ESQ 212 electron beam evaporation source does not endanger operating personne! during
the actual coating process. All parts which carry dangerous levels of high voltage are screened
off by the closed process chamber door.

When the process chamber is being loaded and unloaded, it is not sufficient to rely on the fact

that the relevant appliances (electron beam avaporation source, glow discharge electrodes ...)
have been separated from the mains.

ADANGER

Residual electrical charges are a threat for the operating personnel. For this reason,
prior to loading and unloading the process chamber, make sure to use the
grounding rod to touch all appliances which carry dangerous levels of high voltage.

Refer to Safety Instructions BN 869 020 DV/A for relevant information.

Dangers During Maintenance and Service Work

Vent the process chamber and ground the electron beam evaporation source in accordance
with Safety Instructions BN 869 020 DV/A prior to any maintenance or service work.

Do not remove any part of the casing or any of the protective covers until you are absolutely
sure that both the ESQ 212 electron beam evaporation source and its relevant supply devices
are free of all voltage. This is an additional precautionary measure which Is required as
supplement to al! the other safety measures. ‘

In addition, make sure to lock (with a padiock) the power switch on the EHV 215 unit. Thisis to
ensure that no-one else can turn on the ESQ 212 electron beam evaporation source when
maintenance work is in progress.

Danger Arising from Hot Surfaces

[ _— ————
A CAUTION

Burns will oceur if the electron beam evaporation source is touched

.g during operation.
Always wear protective gloves and appropriate working clothes with

long sleeves when loading and uniocading the process chamber.
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Balzers Process Systems only assumes responsibility and warranty when the ESQ 212 electron
beam evaporation source is installed by a Balzers service technician.,

Balzers Process Systems must always be consulted before the ESQ 212 electron beam
evaporation source is installed in an existing coating system at a later date. Such actions always
require prior consent from Balzers Process Systems.

The ESQ 212 electron beam evaporation source is part of the EBS 300 (EBS 200) electron
beam evaporation system. The EBS 300 (EBS 200) fulfills all the required specifications
concemning safety devices for personnel protection. The system also contains all the necessary
interlocks.

The nomms which are applicable for the ESQ 212 electron beam evaporation source are listed
below:

« EGRL 89/382/EWG i.d.F .93/M44/EWG

e EN 282-1 Safety — Basic terminology, methodology

« EN292-2 Safety — Technical principles and specifications
« EN 60204-1 Electrical equipment of machines

2.6.1 Basic Circuit Diagram of Safety Circuit
Lay the supply lines for the crucible motor via connector X5 (see Fig. 4-11) to ensure that the
crucible drive operates safety.
Refer to your system-specific set of diagrams for more detailed information.
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The foliowing 7 points are an abridged version of standards VDE 0104 and VDE 0105.

1. Use a rope or chain to mark off the working area making a barrier at least 1 meter away
from live parts.

NOTE!

A gap of 1 meter protects against 30,000 V.

2. Mount waming devices {signs, blinking lamps {if required)} near the mains switch at a
consplcuous location where they can be seen by everyone, e.g. Danger High Voltage or Do
not switch on; work in progress.

3. ltis essential that a second person be present to perform this work. One person must be in
the vicinity of the EMERGENCY-OFF device. He/she must observe the person performing
work and be ready to activate the EMERGENCY-OFF device if necessary.

4, Switch off the load break switches for the high voltage unit and make sure that no-one can
switch thermn on again. For example, use a key to lock the main switch on the mains power
unit.

5. Always use the grounding rod to discharge (ground) all live pané prior to work on high
voltage equipment.

6. If measuring devices are used, make sure to switch off the high voltage in advance and
perform grounding. Select the measuring range on the measuring device and then connect
the measuring device. Leave the danger zone during the measuring procedure and do not
touch the measuring device (e.g. if the measuring range is incotrect).

7. Remove all dismantled parts and all tools which are not required from the danger zone.

300004546/TS1/001/01  Edifion: 01/2000 ESQ 212 & 2.7
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Functional Description
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The EFS 200 filament current supply unit generates a heating current of 0 ... 60 A (6 VDC) to
supply the filament.

The filament is laid on a negative high voltage (U} to achieve electron acceleration towards
the anode (the anode is on ground). This high negative voltage is supplied by the EHV 215 high
voltage supply unit.

Magnetic fields (generated by permanent magnets and coils) focus the electron beam and
deflectit by 270° so that it impinges the crucible. The deflector coils are driven by the ECS 200
coil current supply unit,

Crucible
Lat coils
" Anode
EFS200 | A _ High coll
I ) 0...60 A e le ;
* -
(6 VDC) i
o8 i __Low coi
EHV 215 - \1
D )
M ECS 200

Blectron beam power Pe~ Uy % Ig (I = T (1)

The electron beam power P is regulated by altering the emission
current [ (and thus also the fitament current iramen; )-

Fig. 3-1 Block circuit diagram: generating and deflecting the electron beam
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Functional Description
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To produce high quality films, it is imperative to use electron beam sources which can be
adjusted to suit the specific evaporation characteristics of the materials being used. This is
accomplished in the EBS 300 (EBS 200) due to very precise, digital control of beam positicning
when using both fixed and rotating crucibles; an individual sweep track can be allocated to each
material.

To be able to move the electron beam in the crucible of the electron beam source, defiect it by
using the following coils.

+ Latcoll (Deflection in X-direction; fateral) and

+ Low coil, High coil {Defiection in Y-direction; longitudinal)

Deflection in Y-direction
Deflection in X-direction
High coil

Lat coils

N kW N -

Low coil

Fig. 3-2 Deflecting the electron beam in the X-direction and in the Y-direction
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Installation

NOTE !

The ESQ 212 electron beam evaporation source may only be installed by service

technicians who have recelved specific training by Balzers Process Systems for this
purpose.

A DANGER

The ESQ 212 basic unit is equipped with strong permanent magnets.

Persons with cardiac pacemakers should not perform any kind of
instaltation work.

NOTE !

Wear clean, lint-free gloves and use clean tools.

E4-2 ESQ 212 300004546/T51/001/01 Edition: 01/2000



Installation
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Contents of delivery - ESQ 212 basic unit

Basic unit

-
i

Mo jogic

| : N et
Set of accessories Bracket

Mounting set
{(with set of screws, crucible holder set and
high voliage feeders}

The set of tools with ordering number BN 845 758 -T is available as an accessory.
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Installation
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Step 1

i hrt

= Screw two hexagon head screws (M6x10), each with a retaining washer, and
two plain washers (from the set of screws) into the back plate.

Step 2 Countersinking for crucible fixation screws
« |nsert the crucible holder {(from the crucible holder set} from the rear side.The
countersinking for the crucible fixation screws is underneath.
Step 3

* Use two countersunk-head screws (M3x6) {from the crucible holder set) to
screw con the crucible fixation.

B 4-4 ESQ 212 300004546/TS1/001/01  Edition: 01/2000
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Installation
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Step 4
e Use six fillister-head screws (M4x25) (from the set of screws) to screw the back
plate loosely onto the basic unit.
Step 5
» Use the special washers and countersunk-head screws Md4=10 (irom the
crucible holder set) to mount the crucible holder on the basic unit. Tighten
loosely.
Step 6

¢ Check the linear movability of the crucible holder; if OK, pull the crucible holder
out as far it will go, otherwise loosen the countersunk-head screws slightly.
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Step 7

a, ot

* Mount the crucible; when performing alignment, make sure that each of the
both catches grips properly into the basic unit.

Step 8

fa_oex

= Push in the crucible holder completely and fasten it by turning in the knuried
screw on the crucible fixation.

Step 9

» Secure the back plate by tightening the six fillister-head screws M4x25.

B 4-6
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Step 10

« Mount the crucible cover and fasten it with six hexagon socket head screws
M5x12 (enclosed with the crucible cover).

Mounting the High Voltage Feeders

Step 51

» Unscrew and remove the beam shielding.

Step 52

=

e Detach the electron beam system by turning both the eccentric screws by 1 full
rotation.
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Step 53

s Pull out the electron beam system.

Step 54

14¢

= Fasten the high voltage feeders to the electron beam system with the
premounted countersunk-head screws.

Step 55

* |Insert the electron beam system again and push it in as far as will go. Be
careful that the guide nose on the electron beam system fits exactly into the
guiding slot on the basic unit,
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L’ + Remount and screw on the beam shielding.
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Mounting the electron beam evaporation source on the support bar

Screw M5 = B

Ha‘esm ESQ 212 @

F 10 D ——

DR

VAL | 2 "T
' ing| ' o~
3
Support bar / Hexagon nut M8 .
Hexagon nut M1¢ and washer Set screw ;
(tighten slightly) M6 x 30 {
Fig. 4-1 Electron beam evaporation source on support bar

Installation aids:

Assembly Kit, consisting of

s Plate ( )
LY

« Support bar
» Special blanking plugs

« Screws, set screws, nuts and washers

Procedure:

» Use the 4 screws M5x8 to mount the plate on the bottom of the ESQ 212 electron beam
evaporation source.

+ Place the support bar on the plate, mount the washer and hexagon nut M10 on the threaded
pin (tighten the nut only slightly}.

« Screw set screw M6x30 into the piate as shown in Fig. 4-1 and fix in place with hexagon nut
M6. I there is adequate space, it is recommended to provide additional support for the
electron beam evaporation source by mounting the second set screw.
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Installation

7l TR TN T I SR RS RTSR W s B A

Securing the electron beam evaporation source on the base plate of the process

chamber
Hexagon nut M10
and washer o
ESQ 212 =
=N ; 7 3
2 % a . [T &
~ |
A !
N \ Process chamber base plate \ S
7771 i T =774 ‘
\ O-ting, 37,69 = 3,53 Hexagon nut M10 2
Special blanking plug g
Dise £
0
" Serew M10 x 25 gt
ol
Fig. 4-2 Electron beam evaporation source on the base plate of the process chamber

Procedure:

« Remove one blanking plug from the process chamber base plate and replace it with the
provided special blanking plug.

NOTE !

The exact mounting position of the electron beam evaporation source on the process
chamber's base plate depends on the process be carried out.

« Place the electron beam evaporation source's support bar on the special blanking piug.
mount the plain washer and hexagon nut M10 at the special blanking plug (tighten the nut
only slightly}.

« Bring the electron beam evaporation source to the required position and tighten both of the
hexagon nuts M10.
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Installation
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Mounting position for the EHD 110 A high voltage feedthrough in relation to the ESG 212

electron beam evaporation source

Cross-section A-A

©

Recess in protective cap /
facing ESQ 212.

The two connecting

| e
ESQ 212 ' 7 lines cross

| B CEDAIDA

f 1
i R
- - -} comect

) | These fields display the correst mounting % v
{ position for the EHD 110 A. \"\ el

Fig. 4-3 Mounting position for the EHD 110 A high voltage feedthrough
Preparations:
Remove one of the blanking piugs from the process chamber's base plate either to the left or to
the right of the electron beam evaporation source.
NOTE !
To prevent malfunctions which may occur due to arcing, make sure that the high voltage
feedthrough is never mounted along the same longitudinal axis as the ESQ 212's electron
beam system.
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Mounting the EHD 110 A high voltage feedthrough in the process chamber’s base plate

7

-~

Recess in protective cap __—¢
facing ESG: 212,

86
vacuum side

O-ing
™ Y

Sealing surface /E/ B Process chamber base plate [:

— i
5 ai @ .
. @ 6 % .
B ==L I -
3 | 5 | .
i S E,\/\E
- gl .
= £l ?
. @© | . :
i | :
: . - 2
| P —
| i
| [
i s g
i !
| | |
|
| 7 { - [
- /)
t 0
; o B3
y—————————
Fig. 4-4 EHD 110 A high voltage feedthrough in the process chamber's base plate

Procedure:

» Loosen screws (6) and remove the protective tube (2).
= Unscrew the holder for the protective tube (3) from the feedthrough corpus (1).

+ Unscrew the hexagon nut {4) from the feedthrough corpus (1) and remove the spacer fing
{5).
« Carefully clean the O-ring and the sealing surface.

= Insert the feedthrough corpus (1) from the vacuum side and in the opening on the process
chamber's base plate. The recess in the protective cap (7) must face towards the ESQ 212's
electron heam system

= Use the spacer ring (5) and hexagon nut {4) to secure the feedthrough corpus (1).

+ Screw the holder for the protective tube {3) onto the feedthrough corpus (1).
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Installation
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Making the electrical connection to the EHD 110 A high voltage feedthrough
(atmospheric side)

N Process chamber base plate |

L
O 6 = | .
2 e 3 .
3 ! 5 |
. = .
i 3 I
. =] '
| € |
. [} '
: |
|
ci |
B1 (red) !
!
]
not connected |
|
Hexagon nut for PG screw coupling —— e
Feedihrough base : g
]
Ground conrection |r_ pc;lzg
PG screw coupling
tighten
(strain relief)
Fig. 4-5 Electrical connection for the EHD 110 A high voltage feedthrough (atmospheric side)
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Installation
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Procedure:
« Loosen the screws (9) and remove the feedthrough base from the protective tube (2).
s Mount the feedthrough base on the PG screw coupling.

¢ Connectthe high current cable which is marked with the red heat-shrinkable sleeve to
connection B1.

¢ Connect the high current cable which is marked with the black heat-shrinkable sleeve to
connection C1.

» Push the feedthrough base into the protective tube (2} and fasten it with screws (9).

« Push the protective tube {2} onto the holder for the protective tube (3) and fasten it with the
screws (6).

» Tighten the PG screw coupling to provide strain relief for the inserted high current cables.

» Establish the ground connection from the feedthrough base to the system ground (see
Fig. 4-18).
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The way the connecting lines between the EHD 110 A high voltage feedthrough and the
ESQ 212 electron beam evaporation source are laid is a decisive factor which influences the
frequency of arcing.

Directions for minimizing arcs

= There must be at least >3 mm space between parts operating on high voltage and parts on
ground.

+ Be sure to avoid sharp edges and damaged screwdriver slots.

+ Be sure to remove metal burrs.

Beam shielding

Fig. 4-6 ESQ 212 efectron beam evaporation source

+ The beam shielding must always be mounted.
+ Never mount gas inlets in the vicinity of the high voltage connections.

+ The high voltage connections must be screened off with covering plates so that they are not
visible from any angle. Even small gaps of up to 2 mm can increase arc frequency.
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Connecting the inner conductor of the EHD 110 A high voltage feedthrough with
potential (vacuum side)

|

vacuum side

|
!
i
Y

] i ’ ]
5 i Process chamber base plate ;

4 i
}r"ﬁ 8|
! 3 |
& ] § ;
I 2
. [=§
! 8
' E
; ®
i
i
E
i
i
Ground conrection \
'-'/_E S
f ]
Fig. 4-7 Potential connection of inner conductor of the EHD 110 A high voltage feedthrough

Procedure;

+ Remove the protective cap (7) by loosening the screw (8).

+ Bend over the high voltage feedthrough's inner conductor (A2) and connect with B2,
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Making the electrical connection from the EHD 110 A to the ESQ 212's electron beam
system

ESQ 212

cz| @& . | B3 (red)

vaceum side

' 7 T ) :

s }: ' l I l Process chember base plate |
0 “rf L \:U 1

Connecting conductors ATIj%

o
{rounded copper) are part of D =] o
the standard delivery package g 2
{order no, BK 207 530 -T), [ £
—t i g
| w
|
i~ ot
| —— B1 (red)
H— not connected
o

3§ . % i B3 {red)
% Both connecting

conductors cross,

Fig. 4-8 Electrical connection between ERD 110 A and ESQ 212 electron beam system
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Procedure:
« Bend the connecting conductors in such a way that the shortest possible link between the
EHD 110 A and the ESQ 212's electron beam system can be established.

Make sure that the connecting conductors do not cross each other.

« Cut the connecting conductors to the correct iength and burr them.
» Mount the supplied cable lugs over the free ends of the connecting conductors and press
them on tightly or braze them.
pressed or brazed

/ Material cross-section 28 mm? {2 6 mm)

Fig. 4-9 Connecting conductors with cable lugs

= Connect the conductors to the EHD 110 A and to the ESQ 212's electron beam systemn and
tighten the screw unions.

NOTE !

Make sure there is good contact at the connection points.
Be sure to include compensation for heat expansion in your calculations when connecting
longer conductors.

s Mount the protective cap (7} again and tighten the screw (8).
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4.5.1 Water and Power Connections
1
Clamped flange connection @
T
3 -
1 B
=
s 3
O-ring [ g
I ;
Sealing surface ! | Process chamber base plate $
!
4 | ]
. w0
3 @k £
s :
\ av F
i oo =]
B3 £
LT ®
om
& o
a3 ki
% - N — . View B
7 o e s
’ . - | 1g]
| 5 (blug) —_f| | H - 5 (red)
Hose clarnp 9
[ |
L
& 6 — ' ‘
loose %
Fig. 4-10 Water and power connections
Procedure:
¢ Loosen the clamped flange connection, furn the eibow by 90° and close the clamped flange
connection again.
e Loosen the hexagon nut (3) and remove the spacer ring (4).
» Remove suitable blanking plugs from the process chamber's base piate {correct location).
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« Carefully clean the O-ring and the sealing surface.

« Insert the cable (8), water hoses (5) and test capillary (6) through the opening in the process
chamber base plate {from the vacuum side).

« Insert the arc feedthrough (1) with O-ring through the opening in the process chamber base
plate (from the vacuum side).

» Mount the bracket (9) and spacer ring (4) and secure with the nut (3).
s Plug in the cable (8) at X1.

« Push the water hoses (5) onto the hose nipples and secure with hose clamps (make sure
that the connections are correct: inlet = blue, outlet = red).

« Connect the water tubes to the appropriate hose nipples (system side)

s o¥o 0¥o ©
oo o600 Cable (10}
cooDo oo from ECS 200
lo © o2 00
X2
Cable (8)

/_ to ESQ 212

not connected E—

Cable (11)

from safety cirouit

Cable (7)
e from EEC 300 (EEC 420)

Yol
X4

Fig. 4-11 Electrical connection box

» Plug in the cable (10} from the ECS 200 coil current supply unit at X2.
e Plug in the cable (11) from the safety circuit at X5.
* Plug in the cable (7) from the EEC 300 {EEC 420} control unit at X4.

« The test capillary can be used to perform a leak test to check the tightness of the ESQ 212
electron beam evaporation source mounted in the process chamber (vacuum or sniffer
probe leak test).
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4.5.2 HV Return Line and Protective Conductor

Mounting the HVY return line feedthrough

Q-ring : @

DEpa o i

' ),
Process chamber base plate
1

vacuum side

Sealing surface

Fig. 4-12 HV return line feedthrough

Procedure:

+ Remove a blanking plug from the process chamber's base plate close to the EHD 110 A
high voltage feedthrough.

» Carefully clean the O-ring and the sealing surface.
* Insert the HV retum line feedthrough through the opening (from vacuum side} and tighten.
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_— Rear side of ESQ 212

| 1
| l Hexagon nut
i ' i @ e e
1 1 Retaining washer
. ' L 9
=/ Washer

8 |

2 |

£

3

L&)

8|

>
Y
¢
I 5

| Washer B

HV retumn line .=‘./ o

(copper strand min. 16 mm?) i E I

/ " 7, Washer i

/! =./ g |

/ - . I

. Retaining washer = !

to EHV 215 _— 9 ® .

Fig. 4-13 HV return line

Procedure:

l __— Hexagon nut

* At the vacuum side, screw the HV return line onto the rear of the ESQ 212 electron beam
evaporation source and onto the HV return line feedthrough.

« At the atmospheric side, screw the return line onto the HV return line feedthrough and lead it
back to the EHV 215 high voltage supply unit.
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___vacuum side

-

:W Washer
Retaining w asher
&:’/ 9

Protective conductor (yellow/green,
copper strand min. 16 mm?)

Y ﬂ Hexagon screw M8
To system ground bar T

{compare with system-specific diagram}

almospheric side

Fig. 4-14 Protective conductor for standard systems
The ESQ 212 electron beam evaporation source is grounded by its attachment to the process
chamber's base plate.
¢ Screw the protective conductor to the atmospheric side of the process chamber's base plate
and lead it to the system's ground bar.
Protective conductor connection for special systems
! Rear side of ESQ 212
1 ]
@ Protective conductor
b ‘ connection for systems with
I i i ~ movable electron beam
a / evaporation source
0 b .
o I~ o7 | %
: g
! ER
. 2 l
1 > |
] ' H
z l Process chamber base plate E
—~—1 4 '
£
oy
L2
gl
ﬁ‘
3
E
[]
Fig. 4-15 Proteciive conductor connection for special systems
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Magnet shunts are used to alter the magnet field.

The foliowing generaf rule is applicable but is

dependent on the particular high voltage and the

beam focus (i.e. it is process-specific):

« No magnet shut is used for high voltage leveis
of 8to 12 kV.

¢ A magnet shunt is used for high voltage levels
of 6to BKV.

Only experitments can datermine the type of
magnet shunt that should be used.

Fig. 4-16 Magnet shunt (provided in set of accessories)
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Fig. 4-17 Example of covering plates installation

Important directions

» The high voltage connections must be completely screened off with covering plates so that
they are not visible from any angle. Even small gaps of up to 2 mm can increase arc
frequency

» Mount the covering plates so that it is impossible to touch any parts on high voltage without
first removing these covering plates.
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Installation

Fig. 4-18

Process chamber

EHD 140 A
ESQ 212

.16 mm?

HV-Relum

9

Protection
ground

EHV 215

2

Grounding rod

Planet ground

ECS 200

25 mm?

TO BUILDING GROUND

General grounding diagram (the vaiid grounding diagram for your system is included in the sef
of diagrarms for the system}

ADANGER

The system is only safe to operate when it has been correctly installed according o
the pertinent regulations. Particular care must be taken in laying the safety ground
lines and the high voltage cable.

To prevent malfunctions and for safety reasons it is important that the connection of the

protective conductors be checked before the system is started. The:relevant grounding diagram
for your system must be used for this purpose.

The general grounding diagram above does not show the layout of the wiring. The current

carrying conductors in the source load circuit must be laid parallel to each other and as close
together as possible.
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The configuration of the electron beam evaporation source must be entered or altered at the
EEC 300 (EEC 420) contral unit after the source has been installed or the crucible type has
been changed (see separate operating instructions).
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Maintenance

NOTE!

Service work on the ESQ 212 electron beam evaporation source may only be performed
by service technicians who have received specific fraining for this purpose {trained or
instructed by Balzers Process Systems).

ADANGER

= Vent the process chamber and ground the electron beam evaporation source
according to the BN 869 020 DV/A Safety Instructions prior fo any maintenance
work.

» [f petforming maintenance work do not remove any part of the casing or any of
the protective covers until you are absolutely certain that both the ESQ 212
electron beam evaporation source and its relevant supply devices are free of all
voltage (idle). This is an additional precautionary measure which is required as
supplement to all the other safety measures.

» In addition, make sure to lock {with a padlock) the power switch on the EHV 215
unit. This is to ensure that no-one else can turn on the ESQ 212 electron beam
evaporation source when maintenance work is in progress.

s Prior to commencing work, find out about any possible contamination. Pay
attention to the relevant regulations and observe the protective measures when
handling contaminated parts.

ADANGER

The ESQ 212 basic unit is equipped with strong permanent magnets.
Persons with cardiac pacemakers should not perform any kind of

mamtenance work.

A@ Pricr to maintenance work, iet the system cool down to avoid the risk of
burns.

NOTE !

Wear clean, lint-free gioves and use clean tools.
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511 Changing the Filament and / or the Wehnelt Plates

Production downtime can be kept to 2 minimum when one preassembled, replacement electron
beam system is always available for each of the installed electron beam evaporation sources.

Preparations for changing the filament and the
Wehnelt plates; steps 101 to 108.

Changing the filament;
steps 110 to 114,

Changing the filament
and the Wehnelt plates;
steps 115 to 127.

S 7
A\

Assembly;
steps 128 to 133.
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Preparations

Step 101 Tumn off the high voltage supply and make sure the system is completely free of
all voltage (idle).

ADANGER

Beware of parts carrying high voltage. Touching parts carrying high
voltage causes electric shock and can therefore be fatally
dangerous.

The ESQ 212 eleciron beam evaporation source is considered free of all
voltage when the following conditions have been met:

¢ The mains switch (power switch S1) on the EHV 215 is turned off.

« The safety cut-outs (building side) for the EHV 215's control and power
circuit are switched off.

» The high voltage capacitor has discharged (at least two minutes must have
elapsed since the safety cut-outs were switched off).

« All parts operating on voltage have been grounded (touched with the
grounding rod}).

Step 102

Covering plates

Electron beam evaporation source

Electron beam systermn

« Remove the covering plates until the side of the electron beam evaporation
source which accommaodates the electron beam systern is easily accessible.
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EHD 110 A
B2 (red) £ \
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+ Detach both of the connection conductors between.the EHD 110 A and the
electron beam system (slacken screw unions).

Step 104
+ Loosen the screws and remove the beam shielding;
The screws are treated with molybdenum disulphide; do not clean.
Step 105 Eccentric screws

» Detach the electron beam system by turning both the eccentric screws by
one full rotation and by pulling it out.
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Step 106
Electron beam system
High valtage feeders
» Remove the high voltage feeders irom the electron beam system.
Step 107
Cathode block
» Unscrew the cathode block.
Step 108

Upper Wehneit bar

L1

+ Loosen the screws and remove the upper Wehnelt bar.
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Step 109

Sel screws

Filament

o Loosen the filament by turning both the set screws by 3 full rotations and then
remove it (a special screw driver and tweezers are part of the set of tools
BN 845 758 -T).

Continue at Siep 110 if you want to replace only the filament.

It there is scorching on the Wehnelt plates or if the edges of the Wehnelt plates facing the
filament are broken off, then, in addition to the filament, the plates themselves must be
replaced. In this case, continue at Step 115.

Changing the filament

Step 110
¢ Mount the new filament (included in the set of accessories for the basic unit)
Step 111 1
3 mm

Spacer strip 0.3 mm

‘L; %\ H

Space strips 0.1 mm (3%}

BB

N
TS l §
Bl it HH%
= \'. 2mm|
oy i

6

« if necessary, insert or remove spacer strips to adjust the dimension of "x" at the
adjustment gauge (included in set of tools BN 845 758 -T} to 5.5 mm.
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Step 112
Adjustment
gauge
Filament
* Mount the adjustment gauge and position the filament so that it lies against the
gauge along its entire length.
Step 113

» Screw on the filament. Remove the adjustment gauge.
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Step 114

+ Mount the upper Wehnelt bar again and fighten the screws.

Continue at Step 128 for the assembly procedure.

Changing the filament and the Wehnelt plates

Step 115

Lower Wehneltbar -7

1 oosen the screws and remove the lower Wehnelt bar.

Step 116

+ Replace the lower Wehnelt plate {included in the set of accessories for the
basic unit).
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Step 117

Lower Wehnelt bar

m e

+ Mount the lower Wehnelt bar and tighten the screws.

Step 118
* Mount the new filament (included in the set of accessories for the basic unit).
Step 119 1
3 mm
7 Spacer strip 0.3 mm
~ Q—j\\
/ )/ < Space stips 0.1 mm {3x)
/ N
| i [
I [ \
=\f§,)<>1

» |{ necessary, insert or remove spacer skrips to adjust the dimension of "x" at the
adjustment gauge (included in set of tools BN 845 758 -T) to 5.5 mm.
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Step 120
Adjustment
gauge
Fifament
« Mount the adjustment gauge and position the filament so that it lies against the
gauge along its entire length.
Step 121

Screw on the filament. Remove the adjustment gauge.
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Lower Wehnelt bar

« 1oosen the lower Wehnelt bar slightly.

Step 123

Adjustment plates
0.3 mm thick

Filament

» Center the lower Wehnelt plate; insert the adjustment plates 30x18x0.3 mm
{included in the set of accessories for the basic unit) between the Wehnelt plate
and the filament and use the screws to tighten the Wehnelt bar. Remove the
adjustment plates.

Step 124
Counterbores for
fixation screws

+ Loosen the upper Wehnelt plate.
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Step 125
Counterbores for fixation screws
» Replace the upper Wehnelt plate (included in the set of accesseries for the
basic unit) and fighten slightly. The counterbores for fixation screws for the
complete upper Wehnelt bar are undemeath.
Step 126
Upper Wehnelt bar
« Mount the upper Wehnelt bar again and fighten the screws.
Step 127

Adjustment plates
0.3 mm thick

» Center the upper Wehnelt plate; insert the adjustment plates 30x18x0.3 mm
{included in the set of accessories for the basic unit) between the Wehnelt plate
and the filament and use the screws to fighten the Wehnelt bar. Remove the
adjustment plates.
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Assembly

Step 128
Adjustment
gauge
Anode plate

» Mount the cathode block, insert the adjustment gauge between the anode plate
and the cathode block, press the cathode block against the anode plate and
fighten the screws. Remove the adjustment gauge.

Step 129

14e

» Reattach the high voltage feeders to the electron beam system.

Eccentric screws

Step 130

= |Insert the electron beam system again, push it in as far as possible and attach it
using both the eccentric screws.
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Step 131

+ Mount the beam shielding again and tighten the screws.

i
[ ESQ 272 !
i @
I H ! —8
C31 B3 (red) I
R
I
\o |
i [T |
: I ),
} l | i .lessmambnrbmptalna:
LY |
« Reattach both connecting conductors between the EHD 110 A and the electron
beam system.
Step 133

Coverting plates

Electron beam evaporation source

+ Mount the covering plates again.
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51.2 Changing the Crucible

Removing the crucible

Step 151
= 0On the water battery close the shut-off taps for the cooling water supply to the
ESQ 212 and for the cooling water runback from the ESQ 212 (refer to system-
specific diagram for cooling water).
Step 152

» Blow the cooling water out of the ESQ 212.
— Set "Air On" at the EEC 300 contro! unit,

— After approx. three minutes set "Air Off".
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«supply and make sure the system is completely free of
\ :

- 727 30 T ADANGER

{ing high voltage. Touching parts carrying high
ic shock and can therefore be fatally

|

!r.___—-———__
H

am evaporation source is considered free of all
| conditions have been met:

er switch $1) on the EHV 215 is turned off.

" The safé?y cut-outs (building side) for the EHV 215's control and power
circuit are switched off.

The high voltage capacitor has discharged (at least two minutes must have
elapsed since the safety cut-outs were switched off).

All parts operating on voltage have been grounded (touched with the
grounding rod).

Step 154

Covering plates

Electron beam evaporation source

.

« Remove the covering plates until the crucible at the electron beam evaporation
source is easily accessible.
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Step 165
Crucible cover
* loosen the screws and remove the crucible cover.
Step 156
= Loosen the crucible fixation and pull the crucible holder out as far as it will go. O
Step 157

» Lift off the crucible (do not tilt it).
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Step 158
« Mount the crucible; when performing alignment, make sure that each of the
both catches grips properly into the basic unit.
Step 1598
« Push in the crucible holder completely and fasten it by turning in the knurled
screw on the crucible fixation. :
Step 160

» Mount the crucible cover and tighten the screws.
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Step 161

Covering plates

Electron beam evaporation source

+ Mount the covering plates again.

Step 162

* On the water battery reopen the shut-off taps for the cooling water supply to the
ESQ 212 and for the cooling water runback from the ESQ 212.

NOTE !

The crucible configuration must be altered at the EEC 300 (EEC 420) control unit after the
crucible type has been changed (see appropriate operating instructions).
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5.1.3 Changing Individual Modules in a 4-Pocket Modular Crucible

Removing the crucible cover

Step 601

Step 602

Step 603

Step 604

On the water battery, close the shut-off taps for the' cooling water supply to the
ESQ 212 and for the cooling water runback from the ESQ 212 (see procedure
description in Chapter 5.1.2, step 151).

Blow the cooling water out of the ESQ 212 (see procedure description in
Chapter 5.1.2, step 152).

Turn off the high voltage supply and make sure the system is completely free of
all voltage (idle).

ADANGER

Beware of parts carrying high voltage. Touching parts carrying high
voltage causes electric shock and can therefere be fatally

dangerous.

The ESQ 212 electron beam evaporation source is considered free of all
voltage when the following conditions have been met:

» The mains switch {power switch $1) on the EHV 215 is turned off.

The safety cutouts (building side) for the EHV 215's control and power circuit
are switched off.

The high voltage capacitor has discharged (at ieast two minutes must have
elapsed since the safety cutouts were switched off}.

« Al parts operating on voltage have been grounded (touched with the
grounding rod}.

» Remove the covering plates until the modular crucible at the ESQ 212
electron beam evaporation source is easily accessible (see procedure
description in Chapter 5.1.2, step 154).
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Step 605
Strews without
ventilation holes

Screws with ventitation
holes

» Remove the crucible cover,

The screws are treated with molybdenum disuliphide; do not clean.

Changing a crucible module

Step 606
Holding-down plate
s |oosen the screws in the holding-down plate for the crucible module and then
remove the plate .
The screws are treated with molybdenum disulphide; do not clean.
Step 607

+ Loosen the screws in the both of the strips which are used to hoid down the
appropriate crucible module and then remove the holder strips.
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Step 608
Siep 609
« Use a clean, lint-free cloth to wipe dry and remove any water residue in the
modular crucible.
Step 610
Ultratherm 2000

s Use a small amount of Ultratherm 2000 to lubricate the sealing surface
between crucible module and modular crucible.
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Step 611

Q-ring, Viton, AN 144
263.17 x 262 mm

=i

» Fit the replacement crucible module with an O-ring.
— Use a small amount of Ultratherm 2000 to lubricate the new O-ring.

~ Insert the O-ring into the sealing groove of the replacement crucible module.
Make sure that there are no kinks.

Step 612

wu

» Place the replacement crucible module in the modular crucible. Be careful not
to tiit it. Press the crucible module down as far as it will go.

Step 613

+ Screw down the replacement crucible module using both holder strips.

Step 614 If necessary, replace further crucible modules (follow the instructions in steps
607 to 613).

B 5-24

ESQ 212 300004546/TS1/001/01  Edition: 01/2000



TE—"

LG e

Step 615

+ Replace the holding-down plate for the crucible modute and screw it down.

Mounting the crucible cover

Step 616
Screws without
ventilation holes

Screws with ventilation
holes

+ Mount the complete crucible cover and screw it down.

Step 617 |,|5 En @ ﬂ'—‘ﬂ En
L

-Crucible module

Pivotad
crucible cover

Offset

View from above

* Make a visual check fo inspect the position of the pivoted crucible cover with
regard to the crucible module.

o

« Opening in pivoted crucible x Cpening in pivoled crucible

cover concentric to crucible cover not concentric to
module crucible module
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If you need to adjust the alignment of the pivoted crucible cover, continue with step 618.

If the pivoled crucible cover is positioned correctly, continue with step 625.

Aligning the crucible cover

Step 618 Example:

maove pivoted crucible cover
to the left.

Rear side

View of rear side

I
|

Lock nut

|
|
|
[
{

—

» Loosen the lock nut (counterclockwise) at the right-hand side by at least half of
the offset range.
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Step 619

« Screw in the pivet pin {clockwise) at the right-hand side by at least half of the
offset range.

Step 620

« Push the pivoted crucible cover to the left as far as it will go.

Step 621 Make a visual check to inspect the position of the pivoted crucible cover with
regard to the crucible module (see procedure description in step 617).

Repeat steps 618 to 621 if you need to move the pivoted crucible cover further to the left.

If you have moved the pivoted crucible cover too far to the left, screw out the pivot pin
(counterclockwise) at the right-hand side again until it reaches the required position.

If the pivoted crucible cover is positioned correctly, continue with step 622.
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+ Screw out the pivot pin (counterclockwise) at the left-hand side carefully and as
far as it will go.

Step 623
wil s '
_ l!g — } —
G5
H
» Screw in the lock nut {clockwise) at the left-hand side as far as it will go.
Step 624 ]
| jiﬂ
_F b
i\
Screw in the lock nut (clockwise) at the right-hand side as far as it will go.
Step 625

Check for easy
opening/closing

» Check: The pivoted crucible must open and close easily and without
hinderance.
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Remount the covering plate (see procedure description in Chapter 5.1.2, step

Step 626
161).

Step 627 On the water battery, open the shut-off taps for the cooling water supply to the
ESQ 212 and for the cooling water runback from the ESQ 212 (see procedure

description in Chapter 5.1.2, step 162).
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NOTE'!

Service work on the ESQ 212 electron beam evaporation source may only be performed
by service technictans who have received specific training for this purpose (trained or
instructed by Balzers Process Systems).

ADANGER

+ Vent the process chamber and ground the electron beam evaporation source
according to the BN 869 020 DV/A Safety Instructions prior to any service work.

= [f performing service work do not remaove any part of the casing or any of the
protective covers until you are absolutely certain that both the ESQ 212 electron
beam evaporation source and its relevant supply devices are free of all voltage
(idle). This is an additional precautionary measure which is required as
supplement to all the other safety measures.

» In addition, make sure to lock (with a padlock) the power switch on the EHV 215
unit, This is to ensure that no-one else can turn on the ESQ 212 electron beam

evaporation source when service work is in progress.

= Prior to commencing work, find out about any possibie contamination. Pay
attention to the relevant regulations and observe the protective measures when
handling contaminated parts.

ADANGER

The ESQ 212 basic unit is equipped with strong permanent magnets.

Persons with cardiac pacemakers should not perform any kind of
service work,

A@ Prior to service work, let the system cool down to avoid the risk of
burns.

NOTE !

Wear clean, lint-free gloves and use clean tools.

B 6-2
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6.1.1 Cleaning the Crucible

Step 201 Remove the crucible by following the instructions in Chapter 5.1.2,
steps 151 to 157.

Step 202

Bottom part of
crucible

Top par of
crucible

w7

« Slacken and remove the screws in the top part of crucible.

The screws are treated with molybdenum disulphide; do not clean.

Step 203

Botiom part of
crucible

Top part of
crucible

+ |Remove the top part of crucible (use two of the previously slackened screws to
raise it).
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Step 204

Lower side of t'he top
part of crucibles

» Cover up the lower side of the top part of the crucible (at least the sealing
surfaces and the tapped holes).

Step 205 Clean the top part of the crucible
{e.g. by brushing, sandblasting, wet blasting, ...... ).

Step 206

O-ring, Viton, AN 258
81562 x 3.53 mm

Q-fing, PBO
215.88 x 2,62 mm

» Replace the O-rings in the bottom part of the crucible and lubricate slightly with
FU 080 vacuum grease (included in the set of accessories for the basic unit).
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Step 207 Narrow catrier

Bottom part of
crucible

Top part of
crucible

57 M3

« Mount the bottom part of the crucible on the top part of the crucible (the crucible
hole over the narrow carrier is assigned crucible number 1 for the control
system), press it on and tighten the screws crosswise.

Step 208 Install the crucible by following the instructions in Chapter 5.1.2, steps 158 to
162,

300004546/T51/001/01 Edition: 01/2000 ESQ 212 B &-5
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6.1.2 Replacing the Permanent Magnets

Strong external electromagnetic field influence can weaken the magnetic field from the
permanent magnets used to defiect the electron beam. The permanent magnets must be
replaced if the electron beam cannot be sufficiently deflected in the longitudinal direction (retumn
any old magnets to BPS),

ACAUTION |

The high field strengths can alter the calibration of or damage
electronic devices and measuring instruments situated close to the
magnets. Take special care to keep magnetized magnets at a safe
distance from computers, monitors and all magnetic data carriers (e.g.
floppys, cheque cards, audio and video tape etc.). This also applies to
pacemakers. '

Removing the permanent magnets

Step 251 Remove the crucible by following the instructions in Chapter 5,1.2, steps 151 to
157.

Step 252 £

Auxiliary pole
shoe

=313

» Slacken and remove both the screws on both sides of the ESQ 212 and remove
the auxiliary pole shoes.

The screws are treated with molybdenum disulphide: do not clean.

Step 253

Poie shoe The magnetic attraction
magnefic north  makes it difficult fo separate
the pole shoe from the basic
unit.

+ Remove the pole shoe at magnetic north side.
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Step 254

Pole shoe
magnetic south

Permanent magnets

« Remove the pole shoe at magnetic south; both the pemmanent magnets remain
attached to the pole shoe as a resuit of the magnetic aftraction.

Installing the permanent magnets

Step 255 Remount the pale shoe at magnetic south and screw on together with the
auxiliary pole shoe.

Step 256
Permanent magnets
Marking; magnetic
north
Magnetic —F
south \
Magnetic i
notth
08 8%
= Instali new permanent magnets. Pay aftention to the magnetic polarity of the
permanent magnets.
Step 257 Remount the pole shoe at magnetic north and screw on together with the
auxiliary pole shoe.
Step 258 Mount the crucible by following the instructions in Chapter 5.1.2, steps 158 to

162.
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6.2.1 Removing the ESQ 212 from the Process Chamber

Refer to Chapter 4 for further information on this topic.

Step 301
At the factory site ciose the On the water battery close the shut-off
shut-off tap for the cooling OR taps for the cooling water supply to the
water supply to the system. ESQ 212 and for the cooling water
runback from the ESQ 212 (refer to
system-specific diagram for cooling
water).
Step 302

« Blow the cooling water out of the ESQ 212.
— Set "Air On" at the EEC 300 contro} unit.

— After approx. three minutes set "Air Off".

Step 303 Turn off the high voltage supply and make sure the system is completely free of
all voltage (idie}.
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ADANGER

Beware of parts carrying high voltage. Touching parts carrying high
voltage causes electric shock and can therefore be fatally
dangerous.

The ESQ 212 electron beam evaporation source is considered free of afl
voltage when the following conditions have been met:

o The mains switch (power switch $1) on the EHV 215 Ts turned off.

» The safety cutouts (building side) for the EHV 215's control and power circuit
are switched off.

» The high voltage capacitor has discharged {at least two minutes must have
elapsed since the safely cutouts were switched off).

s All parts operating on voltage have been grounded {touched with the
grounding rod).

Step 304
Covering plates
Electron beam evaporation source
« Remove the covering plates.
Step 305 Rear side of ESQ 212
,-—j/
|
o Iy o i
\ A HV relurn ke E :
oo e T -
Procezs chambar tacr plste i
‘m—’ —
* Disconnect the HV return line from the ESQ 212.
300004546/T51/001/017 Edition: 01,2000 ESQ 212
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Step 306 y
! ESQ 212 |
| H w
f ng B EHD110 A
§
\ E
e H
?
[ﬂ |
f .'I ' R-ncmcni_srrtxrbaa'dute f
L2 3
» Detach both of the connection conductors between the EMD 110 A and the
electron beam system (slacken screw unions).
Step 307

50212

oot g st o &

1

i

|

|

]
H
H

R

i
1
I}
1
A
voeuum slde

Procoss chamber st plate

Fower connectlon

almospherlc side

View B

(plue) —_|

% Water connaction

* Dismantle media connections {water and power supply lines).
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Step 308 Loosan hTm nut 10 20242 :§
2%z I ] | "n' £
[ ] = L
} i Process chamber base plate j

=

¢ Detach the ESQ 212 from the process chamber base plate and lift it out of the
process chamber.

Step 309 Logsen sorew M5
Pate § m ESG 212

L7 — i
['/‘Ifl'//////,f/////j 110 [-T G

Suppon ba:

Locsen hexagon nut M12

¢ Detach the ESQ 212 from the support bar and the plate.
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6.2.2 Replacing the Shaft Seals

NOTE !

Do not damage the sealing surfaces.

Step 401 Remove the ESQ 212 from the process chamber by following the instructions in
Chapter 6.2.1.

Step 402 Remove the crucible by foltowing the instructions in Chapter 5.1.2, steps 155 fo
157.

Removing the upper shaft seal

Step 403

» Slacken and remove the clamped flange connection.

Step 404

» Pull each water hose separately out of the feedthrough.
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Step 405
Protecting cover
« Pull the feedthrough off the remaining media connections and shieid the
feedthrough sealing surface with a protecting cover.
Step 406
« Detach and remove the plate.
The screws are treated with molybdenum disulphide; do not clean.
Step 407

Protect edges

« Lift the shaft out of the sliding seat as shown in the above illustration.
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Step 408 Shait
Spacer ring

Upper shaft seal

+ Take ouf the shaft and remove the upper shaft seal along with its spacer ring.

Removing the lower shaft seal

Step 409

« Turn the ESQ 212 upside down (i.e. by 180°) and slacken and remove the
screws on the flange.

Step 410

e Turn the ESQ 212 onto its side (l.e. by 90°) and remove the flange with the
seal.

B 6-74
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Step 411

Step

412
Open out the
special tool

« Use the special tool {included in the set of accessories for the basic unit) to
remove the lower shait seal.

Mounting the lower shaft seal

K 7
H

Step 413

Shaft seal, Viton
@14f24 x 7 mm

™

s Insert the new lower shait seal (included in the set of accessories for the basic
unit) manually.
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Step 414
Intermediate
ring
+ Unscrew the special tool (included in the set of accessaries for the basic unit}
and take it apart. Place the infermediate ring upside down on the threaded part
of the tool.
Step 415
» Insert the special tool into the bore hole as shown in the above illustration.
Step 416

(=}

+ Insert the threaded part of the tool into the bore hole from the opposite side as
shown in the above illustration.
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Step 417

« Press the lower shaft seal into the seat by screwing in the threaded part of the
tool. Remove the special tool.

Step 418 Tum the ESQ 212 upside down (i.e. by 90°)

Step 419
. JUNEE Arcano! grease
g Ultratherm 2000
» Fill the lower shaft seal with waterproof Arcanol grease {included in the set of
accessories for the basic unit). Grease the inside of the shaft seal slightly with
Ultratherm 200. Use rubber gloves for this procedure.
Step 420

+ Insert the disk and screw it on.
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Step 421 s
Q-ring, Viton, AN 245
@110.7 = 3.53 mm

FU 080 —— g

Ha s

iR o

+ Use FU 080 vacuum grease (inciuded in the set of accessories for the basic
unit) to slightly lubricate the new flange O-ring.

Step 422
» Insert the O-ring.
Step 423
Arcano! grease
Slide bearing
« Lubricate the inside of the slide bearing slightly with waterproof Arcanol grease.
Step 424 Turn the ESQ 212 onto its side (i.e. by 80°).
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Step 425
e Insert the flange and seal.
Step 426
Hold the flange
Tumn the ESQ 212 upside down (i.e. by 90°)
Step 427

« Distribute the grease on the O-ring by turning the flange clockwise and
anticlockwise. Tighten the flange screws crosswise,

300004546/T51/001/01  Edition; 01/2000 ESQ 212 E 6-19



Mounting the upper shaft seal

Step 428 Turn the ESQ 212 back to its normal position (i.e. by 180°).
Step 429
FU 090
Shaft seal, Viton
T 92838 x7 mm
Uitratherm 2000
» Grease the new upper shaft seal (included in the set of accessories for the
hasic unit) and the shaft slightiy.
Step 430

FU 090

sk DR

« Grease the bore hole for the ball bearing slightly.

B 6-20 ESQ 212 300004546/TS1/001/01  Edition; 01/2000



Step 431

Wedge

+ Insert the shaft and push itin as far as it go. Pay attention to the wedge
alignment.

Step 432

« Insert the spacer ring.

Step 433

« Insert the upper shaft seal with the sealing fips facing downwards.
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Step 434
« Insert the plate loosely and mount the piece of piping {240%2x60 ram, included
in the set of tools BN 845 758 -T).
Step 435
+ Use the pipe to push in the upper shaft seal and the mounted plate as far as
they will go.
Step 436

» Insert the screws and fasten the plate by tightening the screws crosswise. Do
not remove the piping until you have finished tightening the screws.

B 6-22 ESQ 212 300004546/TS1/001/01  Edition: 01/2000
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Step 437

Step 438

Step 439

Push the eapillary and the electrical connection through the feedthrough. Push
the water tubes individually through the feedthrough. Remount the clamped
flange connecticn.

Install the crucible by following the instructions in Chapter 5.1.2, steps 158 to
160.

Mount the ESQ 212 by following the instructions in Chapter 6.2.1 in the reverse
order.

300004546/TS1/001/01 Edition: 0172000 ESQ 212 2 6-23



6.2.3 Replacing the Crucible Drive for 1 to 16 Pocket Crucible Positioning

The crucible drive is one individual unit consisting of

the motor,

+ the gear train and

the positioner pc board.

NOTE !

Do not damage the sealing surfaces.

Step 501

Step 502

Step 503

Step 504

Step 505

Step 506

Step 507

Remove the ESQ 212 from the process chamber by following the instructions in
Chapter 6.2.1.

Remove the crucible by following the instructions in Chapter 5.1.2, steps 155 to
157.

Remove the electron beam systemn by following the instructions in Chapter
5.1.1, steps 104 and 105.

Remove the permanent magnets by following the instructions In Chapter 6.1.2,
steps 252 to 254.

Remove the feedthrough by following the instructions in Chapter 6.2.2, steps
403 to 405.

Remove the shaft by following the instructions in Chapter 6.2.2, steps 406 to
408.

Screws with
vestilation holes

Detach and remove the cover.
The screws are treated with molybdenum disulphide; do net clean.

B 6-24
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Step 508
* Remove the eccentric screws.
Step 508 Tumn the ESQ 212 onto its side (i.e. by 90°).
Step 510
Square plate
« Slacken the square plate and push it back.
Step 511

- § O-ring, Viton, AN 115
L 817.3 x 2.62 rnm

¢ Pull out the antikink protection.

Use vacuum grease FU 080 (included in the set of accessories for the basic
unit) to lubricate the new O-ring slightly.

300004546/T51/001/01 Edition: 01/2000 ESQ 212 ' E 6-25



Bolts

s Slacken and remove the bolts.

Step 513

Connector

=

el

« Hold the lateral coil and siacken the screws. Pull out the electrical power
connector. Remove the lateral coll together with the electrical connection part,
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O-ring, Viton, AN 155
g101.27 * 2.62 mm

=S Bl

« Detach and remove the base plate. )
|Lubricate the new O-ring slightly with vacuum grease FU 090.

Step 515

= Pull out the electrical connection part.
Step 516

» Pull the longitudinat coil's electrical plug connector apart (bayonet catch).
Step 517 Tum the ESQ 212 back to its normal, upright position (i.e. by 90°).
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Step 518

* Push out the longitudinal coil and remove one of the caps.

Step 519
Step 520 e e
O-ring, Viton, AN 022
#2512 x .78 mm
* Remove the other cap.
Lubricate the new O-ring slightly with vacuum grease FU 030.

Step 521

Fixation

Protective
ground

« Disconnect the plug connector for the protective ground and detach the crucible
drive.

8 6-28
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+ Remove the crucible drive.

Step 523 -
« Disconnect the electrical connections leading to the crucible drive.
Seps24 s
Marking;
positive pole

Motor connections
(positive pole = brown)

¢ Connect the new crucible drive. Pay attention to the polarity.

Step 525 Mount the new crucible drive by following the instructions in the reverse order.

Step 526 Mount the shaft by following the instructions in Chapter 6.2.2, steps 428 to 436.
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Step 527
= Push the capillary and the electrical connection through the feedthrough. Push

the water tubes individually through the feedthrough. Remount the clamped
flange connection.

Step 528 Install the permanent magnets by following the instructions in Chapter 6.1.2,
steps 255 to 257.

Step 520 Mount the electron beam system by following the instructions in Chapter 5.1.1,
steps 130 and 131.

Step 530 Mount the crucible by following the instructions in Chapter 5.1.2, steps 158 to
160,

Step 531 Mount the ESQ 212 by following the instructions in Chapter 6.2.1 in the reverse
order
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Malfunction

Cause

Error elimination

The crucible is destroyed by the
evaporation material

The beam spot is too close to the
edge of the crucible

Check position of the beam spot

Coaling is insufficient

Check water throughput
(approx. 14 l/min., depending on
crucible)

Focusing is too strong

Enlarge beam spot, sweep

Power level is too high

Reduce power

Arcs ocour at high evaporation
rate

Poor shielding at high voltage
connections

Check the covers
{see Chapter 4.7}

Arcs oceur at high pressure
levels

The degassing rate for the
evaporation material is too high

Degas at reduced power

Evaporation material "spits" too
much

Beam power density is too high

Defocus beam spot, reduce power,
sweep

Contamination

Clean crucible

Crucible rotation blocked

Material splashes between crucible
and cover shields

Clean

Beam spot is asymmetrical

Electron beam system is wrongly
adjusted

Adjust filament and Wehnelt plates
{see Chapter 5.1.1}

High voltage is incorrectly connected

Check high voltage connections (see
Chapter 4.4)

Filament bent

Replace filament
(see Chapter 5.1.1}

Electron beam can not be
sufficiently deflected

Incorrect setting at EEC 300
(EEC 420) contro! unit

Refer to the Instructions for the
respective control unit

Magnet field too weak

Adjust magnet shunt
(see Chapter 4.6)

Replace permanent magnet
(see Chapter 6.1.2)

Efror at cooling water circuit

Water has penetrated the drive area

Replace the shaft seals
(see Chapter 6.2.2)
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ESQ 212

E7-1




Troubleshooting

Blank page

& 7-2 ESQ 212 300004546/TS1/001/01  Edition: 01/2000



Disp

ans g SR O g T e S A a0
S T T R

Table of Contents Chapter 8

Chapter/Title Page
8.1 General Information .. ccrccennnerssennesnennae. teesemssrererasTrrTserrerEeshatastienaReanEns B-2
8.2 Disposal of Evaporation Materials.....ccoreemvniserennecnceercene rscenannenessnnaneres G2

8.3 Disposal of Components that are Contaminated with Evaporation
Material / Process Gases......cccuue... reesnssnerrrTeRIREoreesearasteanansnnnnsnraaen cesreresrscenses B2

300004546/TS1/001/01  Edition: 01/2000 ESQ 212 E 8-1



Disposal

ADANGER

Prior to commencing work, find out about any possible contamination,
Pay attention to the relevant regulations and observe the protective
measures when handling contaminated parts.

The various components and evaporation materials which exist subsequent to dismantling the
ESQ 212 electron beam gvaporation source are divided into the following categories for
disposal purposes:

« Evaporation materials

+ Components that were in direct contact with the evaporation materials / process gases
during ESQ 212 operation

+ QOther ESQ 212 components

Evaporation materials that are radioactive, toxic, corrosive or microbiological must be disposed
of correctly in accordance with the appropriate regional regulations.

All other evaporation materials must be separated into relevant categories and brought to the
appropriate depot for recycling.

If the used evaporation materials are radioactive, toxic, corrosive or microbiological then the
components must be disposed of comrectly in accordance with the appropriate regional
regulations.

Otherwise separate the components into relevant categories and bring them to the appropriate
depot for recycling.
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