
E090-26-880

Issue F

Manor Royal, Crawley, West Sussex, RH10 2LW, UK

Telephone: +44 (0) 1293 528844 Fax: +44 (0) 1293 533453

http://www.bocedwards.com

AUTO 306 Accessories:

Workholder and Heater Accessories

Volume 1 - Installation and Maintenance

Instructions

Description Item Number

Workholder Ring E090-58-000

Spherical Workholder Dome E090-66-000

Radiant Heater E090-26-000

Quartz Heater E090-24-000

Instruction Manual



CONTENTS (Volume 1)

Section Title Page

1 INTRODUCTION 1

1.1 Scope and definitions 1

1.2 Description 1

1.2.1 Workholder Ring 1

1.2.2 Spherical Workholder Dome 2

1.2.3 Radiant Heater 2

1.2.4 Quartz Heater 2

2 TECHNICAL DATA 3

2.1 Operating conditions 3

2.2 Workholder Ring 3

2.3 Spherical Workholder Dome 3

2.4 Radiant Heater 3

2.5 Quartz Heater 3

3 INSTALLATION 4

3.1 Unpack and inspect 4

3.2 Installation safety 5

3.3 Install the Workholder Ring and Spherical Workholder Dome 6

3.4 Install the Radiant Heater 8

3.5 Install the Quartz Heater 14

4 MAINTENANCE 18

4.1 Safety information 18

4.2 Leadthroughs 18

5 STORAGE AND DISPOSAL 19

5.1 Storage 19

5.2 Disposal 19

6 SERVICE, SPARES AND ACCESSORIES 19

6.1 Introduction 19

6.2 Service 19

6.3 Spares 20

6.3.1 Radiant Heater 20

6.3.2 Quartz Heater 20

RETURN OF BOC EDWARDS EQUIPMENT

Workholder and Heater accessories for the AUTO 306 Volume 1 - Page i

Ip
si

te
ch

80
75

-0
3



Illustrations

Figure Title Page

1 Side view of Workholder Ring and Tripod mounted on AUTO 306 baseplate 6

2 Side view of Spherical Workholder Dome, Workholder Ring and Tripod

mounted on AUTO 306 baseplate 7

3 Radiant Heater 9

4 Location of the terminal blocks in the base of the AUTO 306 electrical

control cabinet 10

5 Cable route for the Radiant Heater 11

6 Schematic electrical circuit diagram of the Radiant Heater 12

7 Schematic electrical circuit diagram of the Quartz Heater 13

8 Component parts of the Quartz Heater 15

9 Quartz Heater transformer location in the base of the Auto 306 cabinet 16

10 Cable route for the Quartz Heater 17

Tables

Table Title Page

1 Checklist for the Workholder Ring 4

2 Checklist for the Spherical Workholder Dome 4

3 Checklist for the Radiant Heater 4

4 Checklist for the Quartz Heater 5

Volume 1 - Page ii Workholder and Heater accessories for the AUTO 306



CONTENTS (Volume 2)

Section Title Page

1 INTRODUCTION 1

1.1 Scope and definitions 1

2 OPERATION 2

2.1 Operator safety 2

2.2 Introduction 2

2.3 Spherical Workholder Dome 2

2.4 Radiant Heater 4

2.5 Quartz Heater 6

2.6 Alternative settings of the CAL9900 temperature controller 7

Illustrations

Figure Title Page

1 Typical Radiant Heater configuration 3

2 Control panel for the Radiant and Quartz Heaters 5

Tables

Table Title Page

1 Radiant Heater set point point parameters 7

2 Quartz Heater set point point parameters 7

Associated publications

Publication title Publication Number

Vacuum leadthroughs E090-00-880

Carbon sources E090-39-000

Workholder and Heater accessories for the AUTO 306 Volume 1 - Page iii



(This page deliberately left blank)

Volume 1 - Page iv Workholder and Heater accessories for the AUTO 306



1 INTRODUCTION

1.1 Scope and definitions

This manual is supplied in two volumes; Volume 1 provides installation and maintenance

instructions for the Workholder and Heater accessories for the AUTO 306, Volume 2 provides

operating instructions. You must use the Workholder and Heater accessories for the AUTO 306

as specified in this manual.

Read this volume of the manual before you install and maintain the Workholder and Heater

accessories for the AUTO 306. Important safety information is highlighted as WARNING and

CAUTION instructions; you must obey these instructions. The use of WARNINGS and

CAUTIONS is defined below.

WARNING

Warnings are given where failure to observe the instruction could result in injury or death
to people.

CAUTION

Cautions are given where failure to observe the instruction could result in damage to the
equipment, associated equipment and process.

The units used throughout this manual conform to the SI international system of units of

measurement.

1.2 Description

The Workholder and Heater accessories are used to support and heat the substrate materials to

be coated in the AUTO 306 vacuum chamber.

The Workholder and Heater accessories are designed to fit onto the AUTO 306 Tripod accessory.

You must fit the Tripod before you can install the Workholder and Heater accessories.

1.2.1 Workholder Ring

The Workholder Ring (Figure 1) is designed to fit onto the long leg of the Tripod. You can adjust

the position of the Workholder Ring vertically and horizontally to suit your process application.

The Workholder Ring is secured in position on the Tripod with a knurled screw. A recess in the

Workholder Ring will accept the Spherical Workholder Dome (see Section 1.2.2) or other

substrate holders which are 210 mm in diameter.
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1.2.2 Spherical Workholder Dome

The Spherical Workholder Dome (Figure 2) fits onto the Workholder Ring. The dome is made of

aluminium and you can machine it to suit your substrate. You may use the Spherical

Workholder Dome with the Radiant Heater.

1.2.3 Radiant Heater

The Radiant Heater (Figure 3) is used to heat substrates before and during your deposition

process to prevent the adsorbtion of moisture and contaminants by the substrate material. You

may also use the Radiant Heater to anneal coatings.

You control the temperature of the Radiant Heater with the CAL9900 digital temperature

controller, which you use together with a thermocouple mounted in the vacuum chamber. The

CAL9900 temperature controller is part of the heater control panel.

You may use the Radiant Heater with the Spherical Workholder Dome.

1.2.4 Quartz Heater

The Quartz Heater (Figure 8) is used to heat substrates before and during your deposition

process to prevent the adsorbtion of moisture and contaminants by the substrate material. You

may also use the Quartz Heater to anneal coatings.

You control the temperature of the Quartz Heater with the CAL9900 digital temperature

controller which you use together with a thermocouple mounted in the vacuum chamber. The

CAL9900 temperature controller is part of the heater control panel.

You may use the Quartz Heater with a Rotary Workholder. Figure 8 shows the heater mounted

on the Tripod with the reflector pointing upward for use with a Rotary Workholder.
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2 TECHNICAL DATA

2.1 Operating conditions

Maximum operating temperature (workholders) 250 oC

2.2 Workholder Ring

Inside diameter of recess (see Figure 1) 212.7 mm

Height from baseplate (see Figure 1) Adjustable

Mass 0.3 kg

2.3 Spherical Workholder Dome

Diameter 210 mm

Height of dome 80 mm

Mass 0.2  kg

Material Aluminium

2.4 Radiant Heater

Operating temperature range Ambient to 350 oC

Temperature sensor K type thermocouple

Length of thermocouple lead 760 mm

Mass of heater assembly 2.1 kg

2.5 Quartz Heater

Operating temperature range Ambient to 250 oC

Temperature sensor K type thermocouple

Length of thermocouple lead 760 mm

Mass of heater assembly 5.6 kg
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3 INSTALLATION

3.1 Unpack and inspect

CAUTION

When you unpack the Quartz Heater, do not touch the glass of the quartz lamp with your
bare hands or you may damage it.  Use the paper tag provided or wear clean cotton

gloves.

Remove all packing materials and protective covers and check the accessory. If the accessory is

damaged, notify your supplier and the carrier in writing within three days; state the Item

Number of the accessory together with your order number and your suppliers invoice number.

Retain all packing materials for inspection. Do not use the accessory if it is damaged.

Check that your package contains the items listed in the following tables. If any of these items is

missing, notify your supplier in writing within three days. If the accessory is not to be used

immediately, replace the protective covers. Store the accessory in suitable conditions, as

described in Section 5.

Qty Description Check (✓)

1 Workholder Ring ❏

1 Knurled clamping screw ❏

Table 1 - Checklist for the Workholder Ring

Qty Description Check (✓)

1 Spherical Workholder Dome ❏

Table 2 - Checklist for the Spherical Workholder Dome

Qty Description Check (✓)

1 Sheathed heater coil assembly with integral heater leadthroughs ❏

1 Reflector with support bracket ❏

1 Thermocouple with integral thermocouple wires ❏

1 TL8 thermocouple leadthrough ❏

1 Heater control panel with CAL9900 temperature controller

and integral heater and thermocouple cables

❏

1 Leadthrough instruction manual ❏

1 CAL9900 temperature controller instructions manual ❏

Table 3 - Checklist for the Radiant Heater
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Qty Description Check (✓)

1 Quartz heater assembly  with support bracket ❏

1 Thermocouple with integral thermocouple wires ❏

1 TL8 thermocouple leadthrough ❏

1 Heater control panel with CAL9900 temperature controller and

integral thermocouple and transformer cables

❏

1 Heater cable ❏

1 Transformer (240 V to 115 V) ❏

1 Glass plate (to cover lamp) ❏

1 Quartz lamp (500 W, 100 V) ❏

2 7EK25 heater leadthroughs ❏

1 Leadthrough instruction manual ❏

1 CAL9900 temperature controller instruction manual ❏

Table 4 - Checklist for the Quartz Heater

3.2 Installation safety

WARNING

Obey the safety instructions given below and take note of appropriate precautions.  If you
do not, you can cause injury to people and damage to equipment.

• Read this instruction manual and the instruction manuals supplied with other AUTO 306
accessories before you install any accessories.

• Switch off the electrical supply and disconnect the AUTO 306 from the electrical supply
before you start installation work.

• These accessories have been designed for installation and use on the BOC Edwards
AUTO 306 vacuum coater with its comprehensive safety features. If they are installed and
used on any other equipment, you must install devices to ensure that you adequately
support, safely enclose, insulate, interlock, and provide short circuit protection for the
accessories, as appropriate.

• A suitably trained and supervised technician must install the accessories. Obey your local
and national safety requirements.

• Allow hot surfaces in the AUTO 306 to cool before you start work. Do not touch any part of
the liquid nitrogen reservoir or connecting pipes (if fitted) in the AUTO 306. Do not allow
liquid nitrogen vapour to touch your skin. These surfaces and the vapour are at a very low
temperature and can cause tissue damage.

• Instructions to open the AUTO 306 electrical control cabinet and to remove the covers are
given in the AUTO 306 instruction manual. It is important that you follow these instructions
carefully to prevent damage to components such as the chamber leak valve.

• Do not touch the glass of the quartz lamp with your bare hands or you may damage it. Use
the paper tag provided or wear clean cotton gloves.
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3.3 Install the Workholder Ring and Spherical Workholder Dome

Refer to Figures 1 and 2:

1. Fit the Tripod (3) onto the Auto 306 baseplate. If necessary, refer to the installation procedure

in the manual supplied with the Tripod.

2. Fit the Workholder Ring (1) onto the long leg of the Tripod (3); ensure that the recessed side

of the ring is at the top.

3. Adjust the ring to the required height and radial position. Tighten the knurled clamping

screw (2) to secure the ring in the required position.

4. If you have a Spherical Workholder Dome (5), cut coating apertures in the dome to suit your

substrates. Place the dome into the recess in the Workholder Ring.
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Figure 1 - Side view of Workholder Ring and Tripod mounted on AUTO 306  baseplate

1. Workholder Ring

2. Knurled clamping screw

3. Long leg of Tripod

4. AUTO 306 baseplate
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Figure 2 - Side view of Spherical Workholder Dome, Workholder Ring and Tripod mounted on
AUTO 306  baseplate

1. Workholder Ring

2. Knurled clamping screw

3. Long leg of Tripod

4. AUTO 306 baseplate

5. Spherical Workholder Dome



3.4 Install the Radiant Heater

Figure 3 shows the complete assembly of the Workholder Ring and the Radiant Heater on the

Auto 306. Figure 4 shows the location of the terminal blocks inside the base of the AUTO 306

electrical control cabinet, Figure 5 shows the route of the Radiant Heater cables inside the

AUTO 306 cabinet and Figure 6 is a schematic diagram of the electrical circuit.

1. Refer to Figure 3: Fit the Tripod onto the AUTO 306 baseplate. If necessary, refer to the

installation procedure in the manual supplied with the Tripod.

2. Place the thermocouple in position, either on the Spherical Workholder Dome (as shown in

Figure 3) or at another suitable point close to the substrate. The rigidity of the thermocouple

wires is usually sufficient to hold the thermocouple in place, however you can use a suitable

thermally conductive adhesive to fix the thermocouple in position, if required.

3. Remove the blanking-plugs from leadthrough holes 9 and 10 in the AUTO 306 baseplate. Fit

the heater leadthroughs (10, integral with the heater assembly) through the baseplate holes

with the 'O' rings (9) on the vacuum chamber side of the baseplate; ensure that the heater is

positioned centrally over the baseplate.

4. Attach the reflector support bracket (4) to the top of the long leg of the Tripod and secure it

with the support bracket securing screw (6) as shown.

5. Place the reflector (3) over the heater element (1) and secure it to the support bracket (4) with

the screws supplied.

6. Remove the blanking-plug from leadthrough hole 4 in the AUTO 306 baseplate and fit the

TL8 thermocouple leadthrough (11); ensure that the 'O' ring (13) is on the vacuum chamber

side of the baseplate.

7. Connect the crimped connectors on the thermocouple wires (14) to pins 4 and 5 of the TL8

thermocouple leadthrough (11); these wires are the required length and you must not

shorten them.

8. Lay the thermocouple wires around the baseplate and up the long leg of the Tripod as shown

in Figure 3; secure them to the Tripod with clean aluminium wire or other suitable material.

9. Refer to Figure 5. Remove the blank panel from the front of the AUTO 306 electrical control

cabinet and fit the heater control panel in its place. Route the thermocouple cable (3) and the

heater cable (6) from the heater control panel past the terminal block TB1 (5) and to the

AUTO 306 baseplate as shown in Figure 5.

10. Connect wires #22 and #14 from the centre of the heater cable to terminals 22 and 14

respectively on terminal block TB2 (5). Connect the earth (ground) wire from the centre (not

the end) of the heater cable to the earth (ground) terminal on terminal block TB2 (5).

11. Connect wires #40 and #44 from the end of the heater cable to the heater leadthroughs (1)

with the push-on connectors and shrouds supplied. Connect the earth (ground) wire from

the end of the heater cable to the earth (ground) stud on the baseplate (7).

12. Connect the socket (Figure 3, item 12) on the thermocouple cable to the TL8 leadthrough (2).

13. Secure all the cables to the AUTO 306 cabinet with suitable cable ties, then refit the covers to

the AUTO 306 (if necessary, refer to the AUTO 306 instruction manual).
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Figure 3 - Radiant Heater

1. Heater element 8. Leadthrough securing nut

2. Thermocouple 9. 'O' ring (NW10)

3. Reflector 10. Heater leadthroughs

4. Reflector support bracket 11. TL8 thermocouple leadthrough

5. Spherical Workholder Dome (optional) 12. Thermocouple socket

6. Support bracket securing screw 13. 'O' ring (NW25)

7. Thermocouple wires 14. Thermocouple wires

(secured to Tripod leg)
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Figure 4 - Location of the terminal blocks in the base of the AUTO 306 electrical control cabinet

1. AUTO 306 electrical control cabinet

2. IO relay board

3. Earth (ground) stud

4. Terminal block 1 (TB1)

5. Terminal block 2 (TB2)
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Cable Name Wire Number From To

Heater cable

#40 Heater control panel Heater leadthrough

#44 Heater control panel Heater leadthrough

Earth (ground): green/yellow Heater control panel
Earth (ground) stud on

AUTO 306 baseplate

#14 Heater control panel Terminal block TB2, terminal 14

#22 Heater control panel Terminal block TB2, terminal 22

Earth (ground): green/yellow Heater control panel
Terminal block TB2, earth

(ground) terminal

Thermocouple

cable

#41 and #42

(socket integral with cable)
Heater control panel

Thermocouple leadthrough:

pins 4 and 5

Figure 5 - Cable route for the Radiant Heater

1. Heater leadthroughs 4. Heater control panel position

2. TL8 thermocouple leadthrough 5. Terminal block TB2

3. Thermocouple cable 6. Heater cable

7. Earth (ground) stud on baseplate
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3.5 Install the Quartz Heater

Figure 8 shows the component parts of the Quartz Heater, Figure 9 shows the location of the

Quartz Heater transformer in the AUTO 306 control cabinet and Figure 10 shows the route of the

cables. The location of the terminal blocks inside the AUTO 306 electrical control cabinet is

shown in Figure 4 and a schematic diagram of the electrical circuit is shown in Figure 7.

When you install the Quartz Heater, ensure that the lamp does not mask the substrate from the

evaporation source or your substrate will only be partially coated.

Refer to Figure 8:

1. If not already fitted, fit the Tripod onto the AUTO 306 baseplate. If necessary, refer to the

installation procedure in the manual supplied with the Tripod.

2. Remove the blanking-plugs from leadthrough holes 9 and 10 in the AUTO 306 baseplate. Fit

the two 7EK10 heater leadthroughs supplied through the baseplate holes; ensure that the 'O'

rings are on the vacuum chamber side of the baseplate.

3. Fit the quartz lamp assembly to the Tripod leg (12) with the lug provided (11) so that the

lamp faces the Workholder. Alternatively, you can fit the quartz lamp assembly on a baffle

plate or other item of chamber equipment with the bracket (8) on the base of the heater

assembly.

4. Loosen the adjustment screws (7) on the bracket (8). Adjust the heater to the correct angle

and then tighten the screws to secure the heater in position.

5. Connect the heater wires (6) to the screw terminals on the vacuum side of the 7EK10 heater

leadthroughs.

6. Fit the quartz lamp (2) into the lamp holder (5); use the paper tag provided, do not touch the

lamp with your fingers.  Remove the paper tag from the lamp.

7. Fit the cover glass (1) above the quartz lamp, then use the screws (4) to fit the end covers (3) in

position.

8. Position the transformer over the fixing holes on the base of the AUTO 306 cabinet, as shown

in Figure 9.  Use the M8 screws provided to secure the transformer in place.

9. Remove the blanking-plug from leadthrough hole 4 on the baseplate and fit the TL8

thermocouple leadthrough through the baseplate hole.

10. Place the thermocouple in position at a suitable point close to the substrate; the rigidity of the

thermocouple wires is usually sufficient to hold the thermocouple in place, however you can

use a suitable thermally conductive adhesive to fix the thermocouple in position, if required.

Ensure that the thermocouple is not in the path between the evaporation source and the

substrate.

11. Refer to Figure 3: Connect the crimped connectors on the thermocouple wires (14) to pins 4

and 5 of the TL8 thermocouple leadthrough (11); these wires are the required length and you

must not shorten them.

12. Lay the thermocouple wires around the baseplate and up the long leg of the Tripod, as

shown in Figure 3.  Secure the wires in place with clean aluminium wire or similar.
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Figure 8 - Component parts of the Quartz Heater
(side and end sectional views)

1. Cover glass 7. Adjustment screws

2. Quartz lamp 8. Bracket

3. End cover 9. Heater body

4. End cover securing screw 10. Reflector

5. Lamp holder 11. Tripod mounting lug

6. Heater wires 12. Tripod leg



13. Refer to Figure 10. Remove the blank panel from the front of the AUTO 306 electrical control

cabinet and fit the heater control panel in its place. Route the heater cable, the thermocouple

cable and the transformer cable as shown in Figure 10.

14. Connect the socket on the thermocouple cable to the TL8 thermocouple leadthrough (2).

15. Connect wires #22and #14from the centre of the transformer cable (6) to terminals 22 and 14

respectively on terminal block TB2 (8) inside the base of the AUTO 306 electrical control

cabinet. Connect the earth (ground) wire from the centre of the transformer cable to the earth

(ground) terminal on terminal block TB2 (8).

16. Connect the wires from the end of the transformer cable to the primary transformer

terminals (7) as follows:

• Wire #40 to Neutral

• Wire #44 to 220/240V terminal

• Green/yellow to E (earth/ground)

17. Connect the wires from one end of the heater cable (identifed on the cable as loom No. 10) to

the secondary transformer terminals as shown below:

• Wire #49 to Neutral

• Wire #46 to 115V

• Green/yellow to E (earth/ground)

18. Connect the other end of the wires in the heater cable as shown below:

• Wire #49 to one of the 7EK10 leadthroughs

• Wire #46 to the other 7EK10 leadthrough

• Green/yellow to the earth (ground) stud on the baseplate

19. Secure all the cables to the AUTO 306 cabinet with suitable cable ties, then refit the covers to

the AUTO 306 (refer to the AUTO 306 instruction manual).

Volume 1 - Page 16 Workholder and Heater accessories for the AUTO 306

Figure 9 - Quartz Heater transformer location in the base of the AUTO 306 cabinet

1. Location of Quartz Heater transformer
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Cable Name Wire Number From To

Heater Cable

#49
Transformer, neutral

output terminal
7EK10 heater leadthrough

#46
Transformer, 115 V

output terminal
7EK10 heater leadthrough

Earth (ground): green/yellow
Transformer, earth (ground)

output terminal

Earth (ground) stud on

AUTO 306 baseplate

Transformer Cable

#40 Heater control panel
Transformer, neutral

input terminal

#44 Heater control panel
Transformer, 220/240 V

input terminal

Earth (ground): green/yellow Heater control panel
Transformer, earth (ground)

input terminal

#14 Heater control panel Terminal block TB2, terminal 14

#22 Heater control panel Terminal block TB2, terminal 22

Earth (ground): green/yellow Heater control panel
Terminal block TB2, earth

(ground) terminal

Thermocouple

Cable

#41 and #42

(socket integral with cable)
Heater control panel

Thermocouple leadthrough:

pins 4 and 5

Figure 10 - Cable route for the Quartz Heater

1. Heater leadthroughs

2. TL8 thermocouple leadthrough

3. Thermocouple cable

4. Heater control panel position

5. Heater cable

6. Transformer cable

7. Transformer

8. Terminal block TB2

9. Earth (ground) stud on

AUTO 306 baseplate



4 MAINTENANCE

4.1 Safety information

WARNING

Obey the safety instructions given below and take note of appropriate precautions.  If you
do not, you can cause injury to people and damage to equipment.

• Switch off and disconnect the electrical supply from the AUTO 306 before you start any

maintenance work.

• Do not touch surfaces of the AUTO 306 which are very cold (for example, the liquid nitrogen

reservoir or pipelines).

• After extended use of the heater accessories, the glass or metal chamber will itself get hot.

Allow the chamber to cool to a safe temperature before you touch it.

• Do not touch hot surfaces in the AUTO 306, such as the heater accessories, pump body,

source holders, vacuum chamber and components associated with Plasmaglo and other HT

discharge processes. Allow hot surfaces to cool to a safe temperature before you start

maintenance.

• Do not use wire wool to clean accessories, as the fine wires break away and can cause

damage to 'O' rings and the seal on the high vacuum valve.

• Periodically inspect electrical connections to ensure that they are not loose and check that the

wires and cables are not damaged and have not overheated.

• Use glass bead blasting to clean chamber components. If this is not available, use a mild

abrasive cleaner such as 3M Scotchbright.

4.2 Leadthroughs

Carefully shield and position the source to minimise conducting deposits during use. Refer to

the leadthrough instruction manual supplied with the heaters for other information about the

maintenance of the leadthroughs.
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5 STORAGE AND DISPOSAL

5.1 Storage

1. Return the accessory to its protective packaging.

2. Store in a cool dry place.

5.2 Disposal

Dispose of the accessory safely in accordance with all local and national safety and

environmental requirements.

6 SERVICE, SPARES AND ACCESSORIES

6.1 Introduction

BOC Edwards products, spares and accessories are available from BOC Edwards companies in

Belgium, Brazil, China, France, Germany, Israel, Italy, Japan, Korea, Singapore, United

Kingdom, U.S.A, and a world-wide network of distributors. The majority of these centres

employ Service Engineers who have undergone comprehensive BOC Edwards training courses.

Order spare parts and accessories from your nearest BOC Edwards company or distributor.

When you order, please state for each part required:

• Model and Item Number of your equipment

• Serial number (if any)

• Item Number and description of part

6.2 Service

Edwards products are supported by a world-wide network of BOC Edwards Service Centres.

Each Service Centre offers a wide range of options including: equipment decontamination;

service exchange; repair; rebuild and testing to factory specifications. Equipment which has

been serviced, repaired or rebuilt is returned with a full warranty.

Your local Service Centre can also provide BOC Edwards engineers to support on-site

maintenance, service or repair of your equipment.

For more information about service options, contact your nearest Service Centre or other BOC

Edwards company.
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6.3 Spares

6.3.1 Radiant Heater

Description Item Number

Thermocouple E001-00-046

Baseplate 'O' ring, NW25, fluoroelastomer (pack of 5) H021-24-035

Baseplate 'O' ring, NW10, fluoroelastomer  (pack of 5) H021-24-032

TL8 leadthrough E100-54-000

Heater element E090-26-003

6.3.2 Quartz Heater

Description Item Number

Thermocouple E001-00-046

Baseplate 'O' ring, NW25, fluoroelastomer (pack of 5) H021-24-035

Baseplate 'O' ring, NW10, fluoroelastomer (pack of 5) H021-24-032

TL8 leadthrough E100-54-000

Lamp, quartz halogen, 110 V, 500 W Type K/1 26932-005

Glass (3 mm thick) E090-24-007
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Issue F

Manor Royal, Crawley, West Sussex, RH10 2LW, UK

Telephone: +44 (0) 1293 528844 Fax: +44 (0) 1293 533453

http://www.bocedwards.com

AUTO 306 Accessories:

Workholder and Heater Accessories

Volume 2 - Operating Instructions

Description Item Number

Workholder Ring E090-58-000

Spherical Workholder Dome E090-66-000

Radiant Heater E090-26-000

Quartz Heater E090-24-000

Instruction Manual
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1 INTRODUCTION

1.1 Scope and definitions

This manual is supplied in two volumes; Volume 1 provides installation and maintenance

instructions for the Work Holder and Heater accessories for the AUTO 306, Volume 2 provides

operating instructions. You must use the Workholder and Heater accessories for the AUTO 306

as specified in this manual.

Read this volume of the manual before you use the Workholder and Heater accessories with the

AUTO 306. Important safety information is highlighted as WARNING and CAUTION

instructions; you must obey these instructions. The use of WARNINGS and CAUTIONS is

defined below.

WARNING

Warnings are given where failure to observe the instruction could result in injury or death
to people.

CAUTION

Cautions are given where failure to observe the instruction could result in damage to the
equipment, associated equipment and process.
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2 OPERATION

2.1 Operator safety

WARNING

Obey the safety instructions given below and take note of appropriate precautions.  If you
do not, you can cause injury to people and damage to equipment.

• Read all of the relevant instructions before you operate any accessories.

• Do not use or place inflammable materials near the heater accessories.

• Do not touch surfaces of the AUTO 306 which are very cold (for example, the liquid nitrogen

reservoir or pipelines).

• After extended use of the heater accessories, the glass or metal chamber will itself get hot.

Allow the chamber to cool to a safe temperature before you touch it.

• Do not touch hot surfaces in the AUTO 306, such as the heater accessories, pump body,

source holders, vacuum chamber and components associated with Plasmaglo and other HT

discharge processes. Allow hot surfaces to cool to a safe temperature before you touch them.

• Intense light will be emitted from the quartz heater. Always use dark safety glasses when

you look at bright sources.

2.2 Introduction

A typical configuration for the Radiant Heater and Workholder accessories together with other

accessories which you could use is shown in Figure 1. You would normally use a Quartz Heater

together with a Rotary Workholder.

The method of operation of the heaters is identical, except that the CAL9900 temperature

controller set points are different.

2.3 Spherical Workholder Dome

The Spherical Workholder Dome is usually used in conjunction with the Radiant Heater. Refer to

Figure 1.

1. If necessary, cut coating apertures in the dome (8) to suit your substrates as described in

Volume 1, Section 3.3. Fit the substrates into the workholder; ensure that all other holes in

the workholder are covered so that the evaporant cannot reach the heater element (3).

2. Place the Spherical Workholder Dome (8) into the Workholder Ring (7).

3. Locate the Workholder Ring in position under the Radiant Heater and then tighten the

knurled securing screw (4).
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Figure 1 - Typical Radiant Heater configuration

1. Radiant Heater reflector 6. Evaporation source

2. Reflector support bracket 7. Workholder Ring

3. Heater element 8. Spherical Workholder Dome

4. Knurled clamping screw 9. Thermocouple

5. Plasmaglo accessory



2.4 Radiant Heater

WARNING

Do not use the Radiant Heater at a temperature set point above 350 oC.  If you do, you can
damage the bell jar and other accessories and there may be a risk of implosion.

Refer to Figure 2:

1. Place the thermocouple in contact with the upper surface of a suitable substrate (or on the

Spherical Workholder Dome: refer to Volume 1).

2. Fit the bell jar and implosion guard and pump down the vacuum chamber (refer to the

AUTO 306 instruction manual for details).

3. Press the ~ electrical supply switch (4) on the heater control panel; if the green electrical

supply indicator LED (5) does not go on, check the door and panel interlock switches.

4. The digital indicator on the CAL9900 temperature controller (1) will now display the

temperature inside the chamber at the thermocouple location.

5. Press * on the CAL9900 temperature controller to display the set point temperature.

6. If necessary, press * and ∆ or ∇ together to adjust the set point up to a maximum of 350 oC.

7. Press the heater switch (3) to allow the CAL9900 temperature controller to control the heater;

the white heater indicator LED (2) will then go on.

8. Allow time for the substrate to heat up and for the temperature to stabilise before you start

the deposition process.

9. After the deposition process is finished, switch off the CAL9900 temperature controller and

allow the substrate to cool before you vent your vacuum chamber to atmospheric pressure.

This will prevent thermal shock to the substrate.
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Figure 2 - Heater control panel

1. CAL9900 temperature controller

2. Heater indicator LED (white)

3. Heater switch

4. Electrical supply switch

5. Electrical supply indicator LED (green)

* Select option/function

p Select parameter/program

∆ Increase parameter value

∇ Decrease parameter value



2.5 Quartz Heater

WARNING

Always use dark safety glasses when you view bright sources.  Intense light will be
emitted from the Quartz Heater.

WARNING

Do not use the Quartz Heater at a temperature set point above 250 oC.  If you do, you can
damage the bell jar and other accessories and there may be a risk of implosion.

CAUTION

Do not operate the Quartz Heater at the same time as any glow discharge accessories, as
electrical discharges may cause damage to components.

The Quartz Heater is usually used with the Rotary Workholder. Refer to Figure 2:

1. Position the thermocouple about 5 mm below the plane of the workholder directly above the

lamp centre; do not place the thermocouple between the evaporant and the substrate.

2. Fit the bell jar and implosion guard and pump down the vacum chamber (refer to the AUTO

306 instruction manual for details).

3. Press the ~ electrical supply switch (4) on the heater control panel; if the green electrical

supply indicator LED (5) does not go on, check the door and panel interlock switches.

4. The digital indicator on the CAL9900 temperature controller will now display the

temperature inside the chamber at the thermocouple location. Note that the temperature

reading obtained is only an indication of the temperature at the substrate; you must make

allowance for the thermal mass of the workholder. For more accurate temperature

measurements, you must calibrate the thermocouple.

5. Press * on the CAL9900 temperature controller to display the set point temperature.

6. If necessary, press * and ∆ or ∇ to adjust the set point up to a maximum of 250 oC.

7. Press the heater switch (3) to allow the CAL9900 temperature controller to control the heater;

the white heater indicator LED (2) will then go on.

8. Allow time for the substrate to heat up and for the temperature to stabilise before you start

the deposition process.

9. After the deposition process is finished, switch off the CAL9900 temperature controller and

allow the substrate to cool before you vent your vacuum chamber to atmospheric pressure.

This will prevent thermal shock to the substrate.

Volume 2 - Page 6 Workholder and Heater accessories for the AUTO 306



2.6 Alternative settings of the CAL9900 temperature controller

The CAL9900 temperature controller on the control panel is preset for optimum temperature

control of the Radiant or Quartz Heaters. Tables 1 and 2 show the control parameter values

which have been set into the CAL9900 temperature controller during the final test of the control

panel.

These parameters have been selected as the most suitable for use with the Radiant or Quartz

Heater and the type K thermocouple supplied. You should not need to change any parameter

except for the set point temperature. If you believe these parameters are not suitable for your

application, you can adjust them; use the instructions contained in the CAL9900 instruction

manual.

The CAL9900 temperature controller has an advanced AUTOTUNE facility which you may wish

to use. This facility is described in the CAL9900 instruction manual.

Parameter
Parameter

value

Function

number

Option

number

Set point temperature 250 oC - -

Proportional time 10 s 4 3

Proportional band 10 % 5 6

Derivative time 50 s 6 4

Derivative approach control 5 x PB 7 7

Integral time 600 s 8 6

Sensor select Type K 16 2

Table 1 - Radiant heater set point parameters

Parameter
Parameter

value

Function

number

Option

number

Set point temperature 250 oC - -

Proportional time ON/OFF 4 7

Proportional band 2.5 % 5 0

Derivative time 25 s 6 0

Derivative approach control 1.5 x PB 7 0

Integral time 5 min 8 0

Sensor select Type K 16 2

Table 2 - Quartz Heater set point parameters
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