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1 Contents 

1.1 Manual Layout 
This Operating Manual is divided up into the following major sections, each section 
dealing with specific topics, as follows: 
 
Section 1 - Contents 
 
Section 2 - Health and Safety  

General section which applies to all EM Technologies Emitech products detailing 
the very important issues of Health and Safety applicable when using sample 
preparation equipment. 

 
Section 3 - Introduction  

Introduces this manual.  
 
Section 4 - General Description 

Identifies each of the equipment items and provides an overview of their functions 
and how they work. 

 
Section 5 - Installation  

Instructions on how this instrument should be installed and the connections which 
should be made between the equipment items. 

 
Section 6 - Operation  

Instructions on how to start-up and run the instrument.  
 

Section 7 - Maintenance 
Instructions on how to check the system is functioning correctly, and how to 
change consumable items. Details of appropriate spare parts.  
 

Section 8 - Fault Finding 
Information on how to identify faults in the system and how to rectify these faults. 

 
Section 9 - Agents  

List of main agents supporting EM Technologies product range 
 

Section 10 - Appendix 

 

Section 11 - Index 
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2 Health and Safety 
Safety is very important when using any instrumentation and this section should be read by 
all users of our equipment. 

This section of the Manual applies to all surface analysis and surface preparation 
equipment  supplied by EM Technologies Emitech range of products, not just the particular 
instrument for which the manual refers.   

Included in this section are details on warning notations, good working practices and 
information on European Community (EC) legislation regarding “Control Of Substances 
Hazardous to Health”  (COSHH) and risk analysis.  

 

2.1 Control of Substances Hazardous to Health (COSH H) 
The E.C. legislation regarding the “Control of Substances Hazardous to Health” requires 
EM Technologies to monitor and assess every substance entering or leaving their 
premises. Consequently any returned goods of whatever nature must be accompanied by a 
declaration form available from EM Technologies, Appendix 1 of this domcument.  Without 
this declaration EM Technologies reserves the right not to handle the substance/item. Also 
in accordance with E.C. regulations we will supply on request hazard data sheets for 
substances used in our instruments. 

2.2 Safety Policy 
This section contains important information relating to all health and safety aspects of the 
equipment. As such it should be read, and understood, by all personnel using the 
instrument whether as an operator or in a service capacity.  

EM Technologies is committed to providing a safe working environment for its employees 
and those that use it's equipment and conducts its business responsibly, and in a manner 
designed to protect the health and safety of its customers, employees and the public at 
large. It also seeks to minimise any adverse effects that its activities may have on the 
environment.  

EM Technologies regularly reviews its operations to make environmental, health and safety 
improvements in line with UK and European Community legislation.  

The equipment has been designed as free-standing bench mounted instruments. EM 
Technologies cannot be held responsible for any damage, injury or consequential loss 
arising from the use of its equipment for any other purposes, or any unauthorised 
modifications made to the equipment. 

All service work carried out on the equipment should only be undertaken by suitably 
qualified personnel. EM Technologies is not liable for any damage, injury or consequential 
loss resulting from servicing by unqualified personnel. EM Technologies will also not be 
liable for damage, injury or consequential loss resulting from incorrect operation of the 
instrument or modification of the instrument. 

 

2.3 Conformity 
This instrument is supplied in a form that complies with the protection requirements of the 
EC Electromagnetic Compatibility Directive 89/336/EEC and the essential health and safety 
requirements of the low voltage directive 72/23/EEC both as amended by 92/31/EEC. Any 
modifications to the equipment, including electronics or cable layout may affect the 
compliance with these directives. 
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2.4 Servicing 

2.4.1 Disclaimer 
All service work on the equipment should be carried out by qualified personnel. EM 
Technologies cannot be liable for damage, injury or consequential loss resulting from 
servicing from unqualified personnel. EM Technologies will also not be liable for damage, 
injury or consequential loss resulting from incorrect operation of the instrument or 
modification of the instrument. 

2.4.2 Operators and Service Engineers 
A normal operator of the equipment will not be trained in or qualified for service work on 
the equipment and may cause a hazard to himself/herself or others if such work is 
attempted. Operators should therefore restrict themselves to the normal operation of the 
equipment and not by removing covers from the electronic equipment or dismantling of 
the instruments. 

Service Engineers who are suitably trained to assess and isolate electrical, mechanical 
and vacuum hazards should be the only personnel who access the equipment. 

 

2.5 Hazard Signals and Signs  

2.5.1 Hazard Signal Words  
The standard three hazard signal words are defined as follows: 

·  DANGER - imminently hazardous situation or unsafe practice that, if not 
avoided, will result in death or severe injury. 

·  WARNING - potentially hazardous situation or unsafe practice that, if not 
avoided, could  result in death or severe injury. 

·  CAUTION - potentially hazardous situation or unsafe practice that, if not 
avoided, may result in minor or moderate injury or damage to equipment. 

2.5.2 Hazard Labels used on Equipment 
Several hazard symbols may be found on the equipment, they are shown below with 
their meaning: 

 

  
 Caution, risk of electric shock  

 
Caution (refer to accompanying documents)  

  

 
Easily touched higher temperature 

parts 
 

 
Warning, risk of electric shock  

Figure 2-1: Hazard Warning Symbols 
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2.5.3 Hazard Warning Labels used in Equipment Manua ls 
The international warning signs used in equipment manuals as shown in Figure 2-2. 

 

 
 

Figure 2-2: International Warning Symbols  

Where appropriate these are used when a specific identifiable risk is involved in either 
using or maintaining the instrument. These take the form of warning triangles or signs 
with a graphical description of the hazard. 

 

2.5.4 Instrument Functionality Signs 
 

 

CAUTION 
Do NOT depress button “P” as this will change the p rogram 

Figure 2-3: Typical Warning sign as shown in this M anual 

This typical sign applies to cautions where there is a risk to the functionality of equipment 
due to incorrect operation. These cautions or warnings will be contained in a box and be 
accompanied by a circular warning symbol as shown in Figure 2-3. 

2.5.5 Serious Damage to Instruments 
 

 

WARNING 
Do NOT operate without first filling the reservoir with water as 

this will damage both the pump and the heater. 

Figure 2-4: Typical  Warning sign as shown in this Manual       

This typical caution sign is used where serious damage will be caused by incorrect 
operation of instrumentation. They will follow the same form as functionality warnings but 
with a triangular warning symbol as shown in Figure 2-4. 

2.5.6 Hazard to Operator 
 

 

WARNING 

HAZARD TO HEALTH!   
Potentially lethal voltages are used in this equipm ent. 

Before making / breaking connections to the equipme nt,  
ensure power is off and that it is safe to proceed.  

 

Figure 2-5: Typical  Warning as shown in this Manua l 

These warnings will generally occur in relevant installation and maintaining sections where 
there exists a potential hazard to the engineer working on the instrument. They will take 
the form of the triangular warning symbol accompanied by an international warning sign 
and bold type lettering beginning with “WARNING-HAZARD TO HEALTH!”  as shown in 
Figure 2-5. 
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2.6 Risk Analysis 

2.6.1 Personal Operational Risks 
The following is a list of tasks carried out by both the operator and service engineer 
where recognised risks have been observed, listed is the personnel protection 
equipment (PPE) which is suggested for use for various tasks on any surface analysis 
equipment and systems: 

 

Task Carried out by Nature of Hazard Recommended PP E 
Cleaning of parts / 
samples with 
isopropanol (IPA) 

Operator / Service 
engineer 

Splash hazard to 
eyes, drying of skin 

Protective goggles, 
protective gloves. 

Use of Liquid 
Nitrogen in sample 
cooling etc. 

Operator / Service 
engineer 

Burn risk Thermally protective 
gloves and goggles 
should be worn. 

Lifting of Heavy 
Items 

Service engineer Dropping on foot. Protective footware. 

 

Table 1: Personal Operational Risks 

2.6.2 Hazard Materials  

·  Isopropanol (IPA)  

 For certain service tasks isopropanol is suggested for cleaning components before 
use in the vacuum system. It should be noted that isopropanol is a flammable liquid 
and as such should not be used on hot surfaces. In addition it is recommended that 
protective gloves are worn when using isopropanol. 

·  Compressed Air  

 Compressed air can be a potential hazard if handled inappropriately. A compressed 
air line may be fed from some instruments to the customers supply, and the 
customer should ensure that this and any other service pipes and cables are 
maintained in good condition. 

·  Nitrogen, Argon and Helium Gas Supplies  

 Instruments may use nitrogen, argon or helium gas supplies for their operation, the 
customer is responsible for maintaining the supply to the instrument. This supply 
should be regulated and kept to the lowest pressure and flow rate as is practical to 
minimise the effects of any leaks. 

·  Hazardous Gases  

EM Technologies has no control over the gases used within the system. It is 
therefore viewed as the customers responsibility to assess the hazards involved 
and take appropriate precautions when using explosive, toxic or corrosive gases or 
gases which may result in hazardous products as a result of a chemical reaction. 
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2.7 Good Working Practices 

It is essential that good hygienic working practices are adopted at all times especially in an 
ultra high vacuum or cleanroom environment and are generally of the “Common sense” 
type. Some simple good practice rules are: 

·  If in doubt don't. 

·  If in doubt ask. 

·  When handling solvents wear face mask, gloves, apron and work only in a well 
ventilated area. 

·  Mop up any spillages immediately. 

·  When handling or decanting mineral oils wear protective clothing. 

·  Aerosols of mineral oils, such as that produced by gas ballasting, can prove to 
be hazardous and an exhaust is recommended. 

·  Before attempting to service electrical apparatus, isolate from the mains. 

·  Treat all unknown substances as hazardous. 

·  Dispose of substances in an appropriate manner. 

·  Use the correct tool for the job. 

·  Keep a straight back and bend from the knees when lifting heavy objects. 

·  Wear protective clothing when using liquid nitrogen. 

·  Affix pressurised gas cylinders firmly to walls or racks. Use the correct 
regulating valves on gas cylinders and always transport cylinders using the 
appropriate specialist trolley. 

·  Obey safety regulations regarding lifts, hoists and machine tools. 

·  Always make sure you understand a procedure well before attempting it for the 
first time. 

 

2.8 SC3000 Specific Safety Hazards 
The following Safety Hazards are specific to the SC3000 Wafer Coating System.  

 

WARNING 

HAZARD TO HEALTH!           
Th Potentially lethal voltages are used in this equ ipment. 

Before making / breaking connections to the equipme nt,  
ensure power is off and that it is safe to proceed.  

 

 

This Equipment will “fail safe” in the presence of excessive RF, Electrostatic Discharge or 
Mains Transients.  While a loss of function could occur under extreme circumstances the 
Equipment’s operation will be fully recoverable under normal operating conditions. 

This Equipment is normally supplied from 3-pin supply including Earth.  If only 2-pin 
supply is available a separate Earth must be fitted.  The supplementary Earth stud can be 
used to facilitate this requirement. 

2.8.1 Contamination 
Contamination can seriously affect the sputtering process. To reduce the possibility of 
contamination by airborne particles, minimise the time the vacuum chamber is open to the 
atmosphere. 
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3 Introduction 
This manual is intended for all users of the SC3000 Wafer Coating System  manufactured by 
EM Technologies from the EMITECH range and provides information on the installation, 
operation and maintenance of the instrument. 

Please note that the servicing and maintenance procedures should only be carried out by 
qualified service personnel and it is essential that all users should read the Health and Safety  
section of this manual. 

3.1 Return of Goods 
If goods are to be returned to EM Technologies for repair or servicing the customer should 
contact their local distributor or the factory direct before shipment. A "Returns Authorisation 
Number" should be obtained in advance of any shipment. This number is to be clearly marked 
on the outside of the shipment. Complete the returned equipment report form, number SP106 
with as much detail as possible and return with the goods. 
All returned goods are to be accompanied by a completed "Returned Goods Health and Safety 
Clearance" form (See Appendix 10)  attached to the outside of the package (to be accessible 
without opening the package) and a copy of the forms should be faxed in advance to the 
factory. 
When goods are to be returned under warranty refer to the “Warranty Claim, Repair and 
Returns Procedure” see paragraph 3.2. 
Copies of all these forms can be found in the documentation pack supplied with the instrument 
or direct from EM Technologies, the details can be found on page two of this document. 

3.2 Returns Procedure 
Warranty Claim 

Electronic and basic servicing capabilities exist at most in-country appointed agents, however 
all products are sold with a return to factory warranty  (unless otherwise stated) which 
covers failure during the first 12 months after delivery. For some products this may be 
extended by return of the enclosed registration form. 
Returns must be sent carriage paid, EM Technologies will cover the return carriage costs. 
This covers defects which arise as a result of a failure in design or manufacturing. It is a 
condition of warranty that equipment must be used in accordance with the manufacturers 
instructions and not have been subjected to misuse. This warranty does not cover 
consumable items such as sputter coating targets and carbon evaporation material. To make 
a claim under the terms of this warranty provision contact the Customer Service Department 
at your local EM Technologies Representative in the first instance. 

Chargeable Repairs 
Always contact your in-country EM Technologies Representative in the first instance. They 
will be pleased to assist you and will be able to provide an estimate of repair costs, many 
offer local repair facilities. 
For routine repairs where down-time is not critical. The target standard return time at EM 
Technologies is 20 working days. 

Returns  
All returns to EM Technologies require the following procedure to be followed: 
1.  Contact the local EM Technologies Representative and request a Returns Authorisation 

Number. 
2.  Complete a Returned Goods Health and Safety form and returned equipment fault report 

form. 
3.   Attach a copy of the completed form to the outside of the package with the usual shipping 

documents. 
Packaging and Carriage 

All goods shipped to the factory must be sealed inside a clean plastic bag and packed in a 
suitable carton. If the original packaging is not available EM Technologies should be 
contacted for advice. EM Technologies will not be responsible for damage resulting from 
inadequate returns packaging or contamination of delicate structures by stray particles under 
any circumstances. All non-warranty goods returned to the factory must be sent carriage pre-
paid, (Free Domicile). They will be returned carriage forward (Ex-Works). 
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4 Description 

4.1 Equipment  
SC3000 Wafer Coating System complete, consisting of the following : includes the 
basic unit, DC Magnatron  targets, rotary backing pump and a start up kit and operation 
manual.  

 

4.2 Overview 
When a glow discharge is formed between a Cathode and Anode using a suitable gas 
(typically Argon) and Cathode target material (commonly gold) the bombardment of the 
target with gas ions will erode this target material, this process being termed ‘Sputtering’. 

The resulting omni-directional deposition of sputtered atoms will form an even coating on 
the surface of the specimen, normally located on he stage (anode) of the instrument. This 
electrically conductive thin coating will be representative of the surface of the specimen. It 
will inhibit charging, reduce thermal damage, and improve secondary electron emission 
which are beneficial for Scanning Electron Microscopy (SEM). 

This coater employs a magnetron target assembly which enhances the efficiency of the 
process using low voltages, and giving a fine grain, cool sputtering. There are three such 
target assemblies, positioned to give coating over a large diameter which, together with a 
rotating sample table, ensures even depositions. This method allows standard targets to 
be utilised, and avoids the necessity of special large profile targets. 

The multi-target system is particularly useful in the semi-conductor wafer industry. 

It has a turbo-molecular pump backed by a rotary vacuum pump. 

The integrated instrument panel and plug in electronics, maximise ‘up-time’ and with user 
friendly designs, ensure satisfactory multi-user discipline. 

The sputtering parameters can be pre-set including gas bleed needle valve which has 
electromagnetic valve back up. 

The independent vacuum pump is controlled by the instrument throughout the fully 
automatic coating cycle. 

It can be used to sputter coat targets such as gold, and also targets that may need pre-
coating, or the removal of oxide layers, such as chromium. 

A shutter assembly is fitted as standard which allows a sputter cleaning and the sputter 
cycle to be carried out whilst maintaining the vacuum. 

The turbo pump is backed with a standard rotary vacuum pump. However a Diaphragm 
dry vacuum pump is available as an option. 
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4.3 Technical Specification 

4.3.1 SC3000 Wafer Coating System Specification 
Instrument Case: 450mm W x 500mm D x 200mm H (Overall height of unit 

650mm0 

Work Chamber: Stainless steel 300mm Dia x 200mm H (With viewing window) 

Weight: 90Kg 

Target: Three x  54mm Dia x 0.3mm Thick Chromium fitted as 
standard (optional range of targets available eg Gold, 
Platinum, Gold Palladium) 

Rotating Specimen Stage: Four individual stages  for 4” 6” 8” and 12” inch wafers. (100 
-300 mm) Height spacing to target 43mm. 

Vacuum Gauge Range: Atmosphere to 1 x 10-5 mbar 

Deposition Current: 0-150mA 

Sputter Timer: 0-20 minutes 

Services: Argon - Nominal 10 psi 
Nitrogen- Nominal 10 psi (Argon may be used as common 
gas) 

Electrical Supply: 300VA + Rotary pump power (typically 300VA ) 

Rotary Backing Pump: Two stage vacuum pump No5. 85 litres/min complete with 
vacuum hose and oil mist filter 8m3/hr. 
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4.4 Physical Description 
The SC3000 System employs a magnetron target assembly which enhances the 
efficiency of the Sputtering process using low voltages, and giving a fine grain, cool 
sputtering. 

There are three such target assemblies in the SC3000, positioned to give coating over a 
large diameter which, together with a rotating sample table, ensures even depositions.  
This method allows standard targets to be utilised, and avoids the necessity of special 
large profile targets. 

The target system is particularly useful in the semi-conductor wafer industry.  It has a 
turbo molecular pump backed by a Rotary Vacuum Pump.   

The independent Vacuum Pump is controlled by the Instrument throughout the fully 
automatic coating cycle.  It can be used to Sputter Coat targets such as Gold, and also 
targets that may need pre-cleaning, or the removal of oxide layers, such as Chromium. 

The sputtering parameters can be pre-set, including the gas bleed needle valve, which 
has electromagnetic valve back-up. 

The system is fitted with a film thickness monitor (FTM) as standard for repeatable 
coatings. 

And a vacuum shutdown facility allowing the instrument to be pumped down and switched 
off, with the chamber left under vacuum 

 

 

  

Figure 4-1: SC3000 Wafer Coating System 
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4.5 Operational Description 
An HV voltage is applied between the Target (cathode) and Baseplate (anode) which is at 
earth potential. A pressure interlock ensures that the HV supply cannot be activated until 
vacuum chamber pressure is reduced to 10-1 mbar or better. Low pressure gas (argon) is 
leaked into the vacuum chamber to provide a medium for ionisation. Figure 4-2 shows 
the priniciples of operation of the SC3000.  

Electrons emitted by the cathode, concentrated in the vicinity of the target by the 
magnetic field, collide with the gas molecules, producing positive ions (due to secondary 
electron emission). Positive ions attracted by the negative potential of the cathode, 
bombard the target, causing erosion of the target material. The dislodged target atoms 
falling toward the sample follow multipule paths due to collisions with the ionized gas, 
coating the sample on all exposed faces.   

A gas discharge glow centered about the cathode is visible. 

 

Figure 4-2: Sputter Coater Operation 

. 
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4.6 Coating Process 
A metal film of uniform thickness between 50 and 300 Å is generally used for SEM 
investigations. 

Care must be taken to ensure the vacuum chamber is kept clean and free from 
contamination. Contamination which can arise from the out-gassing of specimens, 
adhesives (especially Chlorohydrocarbon based solvents) and rubber gaskets will 
adversely affect the quality and rate of sputtering. 
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4.7 SC3000 Panel Details 

 

Figure 4-3: SC3000 Wafer Coating System, Front Pane l  

 

4.7.1 SC3000 Front Panel Controls 
The controls and indicators mounted on the SC3000 Wafer Coating System front panel 
are described below and identified in Figure 4-3 and described in Table 2. 

 

CONTROL or 
INDICATOR 

FUNCTION 

Gas Control 
Controls the flow of Gas to the chamber to balance the pressure for 
sputtering 

Emergency stop 
button  

This is a latching switch mounted at the front of the instrument and is 
operated by pressing at any time.  It cuts the power to the instrument.  
A key is required to unlock and reset the switch  

Up ��� �  and Down ��� �  
Arrows 

 

Used to increase or decrease a setting i.e. current, time etc., or to 
change the current option from a menu of items 

Enter Non-latching button used to enter new settings. 

Start Non-latching switch allows entry to menus 

Stop 
Non-latching switch, terminates the instrument cycle or parameter 
editing, or when idle initiates a chamber purge period 

 

Table 2: SC3000 Front Panel Control Descriptions 
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4.7.2 SC3000 Rear Panel Connections 
The connection points and other components mounted on the rear panel of the SC3000 
Wafer Coating System are described below and identified in Figure 4-4 and described in 
Table 3. 

 

 

 

 

 Figure 4-4: SC3000 Sputter Coater, Rear Panel Conn ections. 

  

 CONNECTION FUNCTION 

Argon Gas Inlet Process gas inlet supply from low pressure regulator 

Nitrogen Gas Inlet Pre-regulated purging gas inlet supply. 

Vacuum Outlet Vacuum connection from turbo pump to backing pump 

Pump Electrical 
Supply Outlet 

Power out to rotary backing pump controlled by 
Instrument. (maximum of 8 Amps) 

If the pump has it’s own ON/OFF switch, ensure that this 
is in the ON position so that the control can be performed 
by the instrument 

Power Inlet /Power 
on rocker Switch 

Main power inlet socket, with integral on/off switch and 
fuseholder.  For Fuse ratings - See Section 7.4 

 

Table 3: SC3000 Rear Panel Components 

 

UNDER NO CIRCUMSTANCES SHOULD ANY OTHER CONNECTIONS  OR 
OUTLETS/INLETS BE USED FOR ANY OTHER EQUIPMENT OR S ERVICES.   
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5 Installation 
EM Technologies has carefully packed the SC3000 Wafer Coating System instrument so 
that it will reach its destination in perfect operating order. Do NOT discard any packing 
materials until the unit has been inspected for any transit damage and the instrument has 
been used to the customers satisfaction. 

If any damage is found, notify the carrier and EM Technologies (or local agent) 
immediately. If it is necessary to return the shipment, use the packaging as supplied and 
follow the instructions in this manual for return of goods section 3.1. 

5.1 Unpacking Checklist  
Remove Instrument from packing and place on appropriate operational position. Open top 
cover and carefully remove transit clamps. 

Carry out visual inspection for any signs of transit damage.  Remove Accessories Pack, 
and check contents against SC3000 Accessories Pack shipping list.   

Ensure that all areas of the Instrument are free of loose packaging material.  Check 
specifically in the instrument chamber and around the door seal (Do not use excessive 
amounts vacuum grease on ‘O’ rings). 

Where a vacuum pump has been supplied, carry out preliminary checks in accordance 
with manufacturers recommendations.   

NOTE: If you are using existing or alternative vacuum pump, and have any difficulty 
with connections, please advise. 

 

 

WARNING 
HAZARD TO HEALTH!  

Potentially lethal voltages are used in this equipm ent. 
This equipment can produce high voltages and high v acuums in its operation.  

 
 

 

5.1.1 Preparation 
(a) Ensure that a suitable mains electricity supply  (115 Vac - 20amps or 240 Vac - 

13amps, frequency 47/63 Hz) single -phase is available. Check that the voltage 
indicator on the back of the cabinet is correctly set for the local voltage. 

The electrical input to the instrument is made with the power lead provided.  The 
instrument connection is standard, and the lead is fitted with the appropriate plug 
for the country of operation.  Ensure the plugs are firmly located. The rotary pump 
outlet is rated at 230V 10A or 110V at 16A.   

 

(b) Ensure that a suitable gas supply  is available. 

The unit is fitted with an internal pressure regulator inside the unit on the argon, 
which is set at 0.35bar (approx 5psi).  However it is still necessary to provide the 
regulated input for the gas at 0.7bar (approx 10psi) for sputtering.   

Nitrogen gas is recommended at a nominal pressure of 0.7bar (10psi) for purging. 

If only Argon is available then a 'T' piece should be used to connect both gas inlets.  
(It is NOT recommended to purge with air). 

 

(c)  Ensure that a suitable vacuum pump  is available. 

The vacuum connection is made by 1.5 metre length of vacuum hosing.  This is a 
push-on fit to the Instrument.  Ensure that this is firmly in place to the full length of 
the vacuum connector. 
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If the instrument is NOT going to be vented into an extraction system, then an Oil 
Mist Filter with metal adapter should be fitted to outlet of vacuum pump.  Check 
that the vacuum pump is filled with correct oil.  If the vacuum pump is fitted with an 
on/off switch, ensure that it is left in the 'on' position, as the instrument will carry out 
recommended control. 

 

5.2 SC3000 Installation 
It is important that this equipment is installed and operated by skilled personnel in 
accordance with these Instructions.  Failure to do so may result in damage, and impair 
protection provided.  'If in doubt - ASK'. 

 

 

WARNING 
HAZARD TO HEALTH!  

Potentially lethal voltages are used in this equipm ent. 

Before making / breaking connections to the equipment, ensure power 
is switched off and that it is safe to proceed.  

 

 

WARNING 
HAZARD TO HEALTH!  

Precautions to be taken when lifting this equipment . 

Weight of unit is 90 Kilograms 

 

A suitable location should be provided for the unit - either operated on a bench or the 
recommended trolley.  The total weight of the system is 90kg. 

The system operating environment ambient temperature range is 15ºC to 25ºC in a non-
condensing relative humidity of not more than 75%.  Sufficient ventilation is required, and 
positioning should be out of direct sunlight.  The system is rated for continuous operation 
other than those supplies specified. 

Remove Instrument from packing and place on appropriate operational position.  Carry 
out visual inspection for any signs of transit damage.  Remove Accessories Pack, and 
check contents against SC3000 Accessories Pack shipping list 

Ensure that all areas of the Instrument are free of loose packaging material.  Check 
specifically the instrument chamber, glass cylinder, and gaskets.  (Do not use vacuum 
grease on gaskets). 
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5.2.1 Connections 
The connections to be made are described below and illustrated in Figure 5-1. 

 

  

Figure 5-1: SC3000 Connections 

Carry out process gas connections to rear panel with tubing and connectors provided. 
The connector is push-fit and will 'snap' into a locked position.  It can be released by 
depressing the metal tongue. 

Connect the mains (POWER IN) cable via a suitable plug to the local supply, in 
accordance with the cable colour coding see Table 4:  

If the rotary pump is supplied with the Sputter Coater a suitable connecting cable is 
supplied with the pump, otherwise a suitable 3-way plug (which can be wired by the user) 
is supplied. 

 

 UK and Europe USA and Canada 

Live Brown Black 

Neutral Blue White 

Earth Green/Yellow Green 

Table 4: Pump Plug Wiring 

NOTES: 

1.  For full connection details of optional units where provided please refer to separate 
instructions. 

2.  Any other items on rear panel not listed are for common manufacturing and are not 
available for this Instrument. 
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5.3 Stage Assembly 
The K695 is supplied with four different size stages to meet the requirements of most 
popular wafer sizes ie  12 inch, 8 inch, 6 inch and 4 inch. The equivalent metric wafers will 
also fit the appropriate stage. 

Each stage assembly consists of a stage disc to carry the wafer, a control disc to position 
the FTM at the proscribed distance from the stage edge, and a bearing housing to 
maintain alignment. 

It benefits the user to use the smallest stage size to suit the sample size as the system is 
intelligent to the stage size in use and adjusts the coated area and thus the coating time. 
In practice this means a shorter floor to floor time for small samples and a 
correspondingly longer time for large samples. It also means less target material 
consumption and fewer crystal changes. 

The stage mechanism consists of a sliding tray carried on two tracks thus enabling the 
tray to slide from its operating position to a loading position which presents the wafer 
partly outside the chamber for removal and replacement. (Just over half the wafer 
diameter is exposed through the door aperture.). 

 

5.3.1 Stage Loading 
The loading sequence is:-  (assuming no stage is fitted) 

Open the door and by holding the protruding rod, pull the tray out of the chamber as far as 
it will go.(see Figure 5-2). 

 

Figure 5-2: Stage Fitting 

 

Select the desired stage and holding by its outer diameter with the slotted drive shaft 
pointing downwards, assemble to the tray ensuring the slotted drive shaft enters the hole 
in the tray boss. First location can be achieved by rotating the control disc (the smaller 
diameter disc underneath the stage) until the hole in the underside of the stage boss 
aligns with the dowel protruding from the tray boss and the stage drops into position.  

Final location is attained by gently rotating the stage disc until the slot in the drive shaft 
lines up with its drive pin and the stage assembly finally settles into place. 

The stage is now ready to accept a wafer which is restrained within the boundaries of the 
stage by four flat spring retainers. Loading and unloading of the wafer is eased by the 
eight semicircular cut outs in the stage disc. 

The tray can now be returned to its operating position by pushing the projecting rod until 
the tray contacts the stop block. The end of the projecting rod will now be flush with the 
chamber face.  Meshing of the drive gears may be simplified by slowly rotating the stage 
during this procedure. 

The door may now be closed and the operating cycle initiated. 

Reverse the above procedure to remove or change the stage. 
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5.4 Target Assembly 
The target assembly in the SC3000 is a triple head mechanism, which will automatically 
index to set the selected target ready for coating. 

Before coating a sample the targets must be installed into the target assembly. 

Each target is identified by a letter: A, B or C. engraved adjacent to it on the target 
assembly disk  

NOTE: A replacement target exchange service is offered for precious metal recovery.  
On return of your used target (Noble Metals only not Chromium), a discount made against 
your new purchase. 

 

5.4.1 Target Replacement 
Targets are provided as a foil and some materials can be very brittle therefore should be 
handled with care. 

The top plate can be opened for access to the targets. 

 

Figure 5-3:Target Access 

 

For safety reasons remove power from the instrument after the target assembly is in a 
suitable position for changing targets. 

When changing a Target unscrew the outer metal ring. The target can be removed 
together with the backing plate. 

Please note the clamp ring is a magnet material and when replacing a target please 
ensure the threads are not crossed while re-tightening the ring. 

Some targets supplied may not be exactly the same diameter as the backing plate, in 
which case hold the target central against the backing plate with the finger while screwing 
the clamp ring. 

 



SC3000 Wafer Coating System: Installation 
 

Issue 1 24 OM-SC3000 - Operating Manual 
 

5.4.2 Target Cleaning Plate 
The target cleaning Plate is a rectangular plate which is positioned to the right hand side 
of beneath the targets where it may be pre sputtered to clean the target if the target is an 
oxidising material such as chromium. 

 
Figure 5-4: Target Cleaning Plate  

 

5.4.3 Target Cleaning Plate Removal 
This plate may need periodical cleaning with an abrasive metal polish such as Wenol 
polish. Therefore it fixed by to ease removal. See Figure 5-4. 

When replacing the plate ensure it securely and positioned fixed such that there is 
clearance and does short to the targets and allows samples to rotate freely without 
obstruction. 

 

5.5 Film Thickness Monitor (F.T.M) 
The FTM is fitted internally as a printed circuit board module.  The crystal oscillator will be 
connected internally to this board.  

The user may select the FTM to just monitor the deposition or stop the coating from the 
current target.  

If auto is selected then it will stop the coating when the coating thickness has reach that 
specified by the Target’s ‘Terminate value’ or  if ‘Manual’ is selected  The deposition read 
is displayed and the coating will terminate after the time set in the ‘Sputter Time’ property 
the system is set to default in the auto mode. 

The FTM parameters can be changed from the SC3000 front panel see parameters 6.3.1 

 

Target 
cleaning 
plate 

Fixing 
screws for 
cleaning 
plate 
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6 Operation 
The SC3000 Wafer Coating System is designed to be durable and has a long lifetime. 
The Instrument  does contain items, primarily the Targets that have finite lifetimes, in 
order to sustain optimum performance it will need replacing periodically. The lifespan of 
the Targets are dependant on a number of factors, including operating in good vacuum 
levels, contamination and the purity of the gas being used. The Targets should be 
replaced when they starts to become perforated. 

As the sample size in the SC3000 may be as large as 300mm diameter and the method 
of coating is by moving the target across the stage.  

 The crystal holder is mounted on a swinging arm so when the sample stage is fitted the 
FTM crystal holder is automatically adjusted to its required position.  

 

 
 

Figure 6-1:Stage Assembly showing the FTM Swinging Arm 

As the target traverses the sample it coats the FTM crystal a number of times. The 
amount coated on the sample is controlled by the FTM with a correction for the FTM 
position set by the tooling factor. 

The Tooling factor parameters specify the ratio of the deposited thickness on the FTM to 
the deposited thickness on the sample. As changes in current and material can affect this 
the new factor can be calculated by:- 

Tool factor = Sample thickness / Requested thickness * Current factor 

To prevent the coating continuing for an extended period when in a fault condition. The 
coating will be terminated after the FTM control timeout. 

 

6.1 Coating Advice 
Controlling coating current is the key to successful coating, the less current (mA) the less 
grain structure. Suggested parameters for noble metals are between 10mA and 20mA. 
Oxidising metals are much harder to deposit and current needs to be set between 70mA 
and 150mA. Turbo instruments such as this SC3000 should give less of an ‘island’ effect 
owing to the better vacuum. Gas flow during coating, which controls vacuum can have a 
large effect on the stability of the plasma and final results. Recommended vacuum during 
coating is 1 x 10-2  to 5 x 10-2 mbar. This coater has ‘vacuum hold’ which allows a sample to 
be left under vacuum for up to  8 hours. This is useful if your sample outgases or if you coat 
a sample with an oxidising metal such as Cr and are unable to put it directly into the SEM.  
Keeping the sample under vacuum will help to prevent oxidising. 

 

FTM Arm 
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6.2 Switching On 
When the power is switched on at the rocker switch located on rear panel of Instrument.  
The front panel LCD display should illuminate and show the software version and creation 
date and the initialising message, Initialising – Please Wait . If the display does not 
illuminate check that the emergency switch is not locked. 

 

SC3000 Version 2.00 (c) Emitech  

Initializing Target Control  

 

 

 

The instrument will wait at the above screen until the target disk has been position with 
target ‘A’ over the centre of the stage.  

 

Once the instrument hardware and software has been initialised the main opening screen 
will be displayed, which is shown below. 

 

Press ENTER to change parameters 

Press START to run when ready  

 

6.3 Settings 
It is possible for the user to change some of the parameters, which affect the running of the 
instrument.  Pressing the ENTER key from the opening menu will enter the parameter 
select menu.  The display will look similar to that below.  The settings are subdivided into 
those that affect the sputtering directly i.e. sputter time and sputter current etc., FTM 
parameters and the Miscellaneous parameters which includes pumping parameters.  A full 
list of the settings that can be changed, their default values and the menu they appear in 
can be seen in the Parameters section of this manual. 

 

UP or DOWN key to ALTER 

ENTER to accept, STOP to return  

  >  Sputter Coating   <      Miscellaneous   

         FTM 

 

Assuming that it is required to change the sputter current, the ENTER key is pressed to 
select the item highlighted by the arrows. The required item to be changed can be 
accessed by stepping through the parameters using the ENTER key.  When the required 
item is shown on the display use the UP or DOWN arrow keys to change as desired.   

The parameters have pre-programmed maximum and minimum values.  If say the 
maximum is reached and the UP key is pressed again the value will rollover to the 
minimum, and vice-versa. 

When the required new value has been reached press the ENTER key to accept it.  At 
any time it is possible exit the change parameter menu back to the opening screen by 
pressing the STOP key.  Any parameters that are changed will retain their new value in an 
internal battery backed memory when the instrument is switched off. 
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To reduce the editing time real number parameters like the terminate thickness, use the 
procedure below is for editing. 

·  Select the parameter required 
·  Press the up or down key to enter the edit mode. The left hand digit will start 

flashing to indicate this.  
·  Pressing the up/ down keys will allow this digit to be set between 0 and 9 
·  Press the enter key to move to the next digit. 
·  Continue to set all the digits using the above two steps. On pressing enter on 

the most right hand digit the value entered will be check to see if it is in range. 
·  If in range the flashing cursor will disappear and on the next press of the enter 

key it will continue to the next parameter as normal. If however it is not in range 
the cursor will return to the most left hand position, re-enter a number with in the 
specified range for the parameter. 

6.3.1 SC3000 Parameters 
Sputter Coating>Sputter menu>Process Step1 

Sputter Coating>Sputter menu>Process Step2 

Sputter Coating>Sputter menu>Process Step3 

These Parameters set the order in which the instrument coats from each target in an auto 
coat cycle.  

Available settings 
·  Target ‘A’ material: - Complete coating on target A using Target A parameters 
·  Target ‘B’ material: - Complete coating on target B using Target B parameters  
·  Target ‘C’ material: - Complete coating on target C using Target C parameters 
·  Skip Step: - Skip this step. Using this in parameters Process step 2 & 3 allows 

the Auto coating from one or two targets  
ie 

Sputter Coating> Process Step1 = Target ‘A’ Chromium 

Sputter Coating> Process Step2 = Target ‘B’ Gold 

Sputter Coating> Process Step3 = Skip step 

Will pump down, do the required Chromium coating follow by the Gold coating and then 
vent. 

  

Sputter Coating>Manual Target selection  

Use this option if it required to select the targets manually while the chamber is under a 
vacuum            

Available settings 
·  Yes:-Manual mode enabled 
·  No:- Auto Mode defined by Sputter Coating> Process Steps 
Default: - No 

Sputter Coating> Target A Material 

Specifies the material fitted to Target A. This is user by the FTM to calculate the required 
thickness. If the material is not in the available materials this parameter should be set to 
the ‘user defined’ option. The density of this material is then set in the ‘FTM>User density’ 
parameter. 

Default:- Chromium 

 

Sputter Coating> Target A Sputter current 

Specifies the required current the material in this target should be sputtered at. 

Note the current displayed during sputtering may be slightly different to it being the actual 
measured current. 

Minimum: - 5mA  
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Maximum: -   150mA 
Default: - 150mA 

 

Sputter Coating>Target A Sputter Time 

When the FTM is disabled or in manual mode this specifies the time that the Material in 
target A will be sputtered for. 

Minimum: - 30 seconds  
Maximum: -   30 Minutes 
Default: - 9 Minutes 

 

Sputter Coating> Target A Target Type 

Specifies target’s A material type. If set to oxidizing the material will be cleaned over the 
cleaning plate before coating the sample. 

Available settings:-  
·  Oxidizing:- The material will be cleaned over the cleaning plate before coating 

the sample. 
·  Noble:- The sample will be coated without cleaning the target 

Default: - oxidizing 

 

Sputter Coating> Target A Terminate value 

When the FTM is enabled and in auto mode this specifies the deposited thickness from 
target A when the sputtering will be stopped. 

For information on changing parameter see section on editing real numbers 
Minimum: - 0.1nm 
Maximum: - 99.99nm 
Default: - 5 nm 

 

 Sputter Coating> Target B Material 

As target A Material except it applies to Target B 

Default: - Gold 

 

Sputter Coating> Target B Sputter current 

As target A Current except it applies to Target B  

Default: - 40mA 

 

Sputter Coating> Target B Sputter Time 

As target A Sputter Time except it applies to Target B 

Default: - 2 minutes  

Sputter Coating> Target B Target Type 

As target A Target Type except it applies to Target B 

Default: - Noble 

 

Sputter Coating> Target B Terminate value 

As target A Terminate value except it applies to Target B 

For information on changing parameter see section on editing real numbers 

Default: - 5nm 

 

Sputter Coating> Target C Material 

As target A Material except it applies to Target C 
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Default: - Platinum 

 

Sputter Coating> Target C Sputter current 

As target A Current except it applies to Target C 

Default: - 40mA 

 

Sputter Coating> Target C Sputter Time 

As target A Sputter Time except it applies to Target C 

Default: - 2 minutes  
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Sputter Coating> Target C Target Type 

As target A Target Type except it applies to Target C 

Default: - Noble 

 

Sputter Coating> Target C Terminate value 

As target A Terminate value except it applies to Target C 

For information on changing parameter see section on editing real numbers 

Default: - 5nm 

 

FTM>FTM enabled  

Selects if the Film Thickness Monitor is in use 

Available settings 

·  Yes:-The FTM will measure the coating 

·  No: - The FTM will not be used. Allowing the use of the coater with out a crystal 
Default: - Yes 

 

FTM> FTM Operating Mode 

Select if the FTM just monitor the deposition or stop the coating from the current target 

Note the FTM also needs to be enabled.  

Available settings 
·  Auto: - Stop the coating when the coating thickness has reach that specified by 

the Target’s ‘Terminate value’ property i.e. Sputter Coating> Target C 
Terminate value 

·  Manual: - The deposition read is displayed and the coating will terminate after 
the time set in the ‘Sputter Time’ property 
Default: - Auto 

  

FTM> User Density 

This defines the density of the user defined material used in the target’s ‘Material’ 
property i.e. Sputter Coating> Target A Material 

For information on changing parameter see section on editing real numbers 
Minimum: - 1 g/cm3 
Maximum: - 25 g/cm3 

Default: - 10 g/cm3 

  

FTM>FTM Control Timeout 

When the FTM is in auto mode this specifies the maximum sputter coat time for each 
target. It should be set at a time longer than the expected coat time as to allow the FTM to 
terminate the coating. 

Minimum: - 1 minute 
Maximum: - 30 minutes 
Default: - 20 minutes 

 

FTM>Target A Tooling Factors 100mm Stage 

When coating from target A on to the 100mm stage this specifies the ratio of the 
deposited thickness on the FTM. As changes in current and material can affect this the 
new factor can be calculated by:- 

Tool factor = Sample thickness / Requested thickness * Current factor 
Minimum: - 0.05 
Maximum: - 10.0  
Default: - 0.62 
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FTM>Target A Tooling Factors 150mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to 150mm stage 

Default: - 0.50 

 

FTM>Target A Tooling Factors 200mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to 200mm stage 

Default: - 0.4 

 

FTM>Target A Tooling Factors 300mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to 300mm stage 

Default: - 0.38 

 

FTM>Target B Tooling Factors 100mm Stage 

As FTM>Target A Tooling Factors 100mm Stage except factor applies to target B using a 
100mm stage 

Default: - 0.5 

  

FTM>Target B Tooling Factors 150mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to target B using a 
150mm stage 

Default: - 0.36 

 

FTM>Target B Tooling Factors 200mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to target B using a 
200mm stage 

Default: - 0.28 

 

FTM>Target B Tooling Factors 300mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to target B using a 
300mm stage 

Default: - 0.24 

 

FTM>Target C Tooling Factors 100mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to target C using a 
100mm stage 

Default: - 0.51 

 

FTM>Target C Tooling Factors 150mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to target C using a 
150mm stage 

Default: - 0.39 

FTM>Target C Tooling Factors 200mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to target C using a 
200mm stage 

Default: - 0.32 
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FTM>Target C Tooling Factors 300mm Stage  

As FTM>Target A Tooling Factors 100mm Stage except factor applies to target C using a 
300mm stage 

Default: - 0.28 

 

Miscellaneous> Enable Vacuum Shutdown 

Vacuum shutdown is a process started from the start menu to close the system down with 
the chamber left under vacuum. If this is not required it may be disabled using this 
parameter   

Available settings 
Yes: - Display this process in the start menu 
No: - Go directly to sputter process on pressing start button   
Default: - Yes 

 

Miscellaneous> Pump Hold Enabled 

This option pauses the sputter process at the end of the normal pump down for the time 
specified in Miscellaneous>Pump hold time or until a key is press. 

Available settings 
Yes: - Pause cycle before bleed gas. 
No: - Run sputter cycle without increase pump down delay  
Default: - No 

 

Miscellaneous>Pump hold time 

Specifies the pump hold time see Miscellaneous> Pump Hold Enabled 
Minimum: - 0 
Maximum: - 24 hours 
Default: -24 hours 

 

Miscellaneous> Vent Time  

Specifies the time the system vents the chamber for after the coating processes are 
complete. 

The required time will be dependent on the gas pressure at the inlet to the system. 
Minimum: - 10 seconds 
Maximum: - 4 minutes 
Default: - 1 minute 20 seconds 

 

Editing real numbers 

Select the parameter required 

Press the up or down  key to enter the edit mode. The left hand digit will start flashing to 
indicate this.  

Pressing the up/ down  keys will allow this digit to be set between 0 and 9 

Press the enter  key to move to the next digit. 

Continue to set all the digits using the above two steps. On pressing enter  on the most 
right hand digit the value entered will be check to see if it is in range. 

If in range the flashing cursor will disappear and on the next press of the enter  key it will 
continue to the next parameter as normal. If however it is not in range the cursor will 
return to the most left hand position, re-enter a number with in the specified range for the 
parameter 
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6.4 Initial Operating Checks 
These should be made having become familiar with the controls. Refer to section SC3000 
Front Panel Controls. 

For the first run, it is advisable to test the instrument with the factory set default 
parameters.  

After completing the operating checks. The parameters recommended for a test run are 
shown below it is advisable to confirm these have not been changed before starting the 
test run.  

6.5 Initial Test parameters- Coating a sample with 5 nm 
Chromium  
Sputter menu  
Process step 1  Target  ‘A’ Chromium 
Process step 2  Skip Step 
Process step 3  Skip Step 
Manual target selection  No 
Target A  
Material Chromium  07.19g/cm3 
Target A  
Sputter current 150mA 
Target A 
Sputter time 0:4:00 
Target A  
Target type Oxidising 
Target A 
Terminate value 005.00 nm 
Target B & Target C  Press return to accept all default values as these will not be used for 
this test coating. 

 

FTM Menu 
FTM enable  Yes 
FTM operating mode  Auto 
User Density    10.00    return to accept all default values as these will not be used for this 
test coating. 
FTM Control Time out 00:15:00 H.M.S 
Target A Tooling Factors 
300mm Stage   0.38 
200mm Stage   0.38 accept default values 
150mm Stage   0.38 accept default values 
100mm Stage   0.38 accept default values 
Target B & Target C   Tooling factors   Press return to accept all default values as these 
will not be used for this test coating. 
 

Miscellaneous Menu 
Enable Vac Shut down   Yes 
Use Turbo Pump   Yes 
Vent time    00:01:20  HMS 
Pump Hold enabled  No    
Pump Hold Time 24:00:00    
From the top-level menu it is possible to check the process gas by pressing stop button.  
Check input pressure remains at 0.7bar (10psi).  The process gas cylinder output gauge 
will drop slightly.  
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6.5.1 Running a Test Coating 
 Now run a test coating by pressing the start button. A menu allowing the choice of 
running a sputter cycle or a vacuum shutdown cycle (as shown below) is displayed.  

 

UP or DOWN key to ALTER 

ENTER to accept, STOP to return 

    >  Sputter Coat    <                          V acuum Shutdown 

 

 

When this display is shown the initial choice always defaults to sputter coating.  Press 
ENTER to select this and a display similar to that below is shown. 

 

T   Material            Current            Thicknes s                      Size 

A   Chromium          150mA             5.0 nm                           300 

 

Stop to Cancel any other key to continue 

 

Press any key except the stop button to continue and the cycle will start 

Various screens will display Clearing backing line, Rough pumping chamber, and 
Pumping to 1x10-2 This informs the user of progress of the cycle. 

 

When the instrument has pumped down and the valve is opened to bleed in the process 
gas, the screen will display 

 

Bleeding gas into chamber 

Time remaining :    00: 00: 05   H.M.S 

    

 Vacuum   1 X 10-2  mbar         Turbo Speed 100% 

 

Note  the vacuum reading, a vacuum between 1x10-2 and 5x10-3 should be achieved by 
the time the sputter clean cycle commences, approximately 7x10-3 mbar is ideal.  If 
necessary, adjust needle valve (which is located to the left of the sample loading door) to 
achieve this.  The vacuum may fall slightly during coating. 

 

The target clean process starts and the Time remaining for that part of the process is 
displayed counting down. 

 

Cleaning target at 150mA 
Vac:  1x10-2   mbar                            Turb o  80% 
     Current                       Time Remaining. 
       150                            00: 00:28  H: M:S 
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The target is then positioned ready for coating the sample. 

 

Moving to start position 

Time Remaining:            00: 00:28  H:M:S 

 

Vacuum:                     1x10- 2  mbar                Turbo  80%                                                          

 

When the coating starts the screen will show: 

 

Coating Sample,       005.0 nm,         150 milliam ps 

Vac:  7x10-3 mbar               Turbo 100% 

Current           Time Remaining.                      Deposit 

  125                        00: 14:58                             000.0 nm 

 

The coating starts and the Time remaining for that part of the process is displayed 
counting down.   

 

If a long coating time is selected at this point the instrument may introduce a delay to 
enable the system to cool down before proceeding with coating this is handled 
automatically by the system and needs no user input. 

 

When the required deposition is achieved the instrument will display  

 

Closing Valves 

Time Remaining:            00: 00:02  H:M:S 

 

Vacuum:                     1x10-  2  mbar                Turbo  80%                                                          

 

When the coating time period has finished the plasma, the process gas, and the turbo 
pump will switch off.  There is a 10 seconds delay, which allows for the turbo to slow 
down before opening the vent valve fully to vent the chamber 

 

Purging chamber 

Time remaining :    00: 01: 15   H.M.S 

    

            Vacuum   1 X 10-2  mbar   

 

Observe Instrument completes the full automatic cycle, and afterwards vents the chamber 
sufficiently so that the door can be opened. 
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6.6 Sequential Coating Using FTM 
It is possible to coat a sample sequentially  using the parameters listed in the example 
below in this case the example is a coating of 5 nm chrome followed by a coating of 20nm 
gold  using the FTM to terminate the thicknesses. 

Sputter menu  
Process step1   Target  ‘A’ Chromium 
Process step 2  Target  ‘B’ Gold 
Process step 3  Skip Step 
Manual target selection  No 
 
Target A  
Material Chromium  07.19g/cm3 
Target A  
Sputter current 150mA 
Target A 
Sputter time 0:4:00 
Target A  
Target type Oxidising 
Target A 
Terminate value 005.00 nm 
 
Target B  
Material Gold  19.32g/cm3 
Target B  
Sputter current 40mA 
Target B 
Sputter time 0:4:00 
Target B  
Target type Noble 
Target B 
Terminate value 020.00 nm 
 
For Target C  Press return to accept all default values as these will not be used for this 
test coating. 
 

FTM Menu 
FTM enable  Yes 
FTM operating mode  Auto 
User Density    1000    return to accept all default values as these will not be used for this 
test coating. 
FTM Control Time out 00:15:00 H.M.S 
Target A Tooling Factors 
300mm Stage   0.38 accept default values 
200mm Stage   0.38 accept default values 
150mm Stage   0.38 accept  default values 
100mm Stage   0.38 accept default values 
Target B & Target C   Tooling factors   Press return to accept all default values as these 
will not be used for this test coating. 
 

Miscellaneous Menu 
Enable Vac Shut down   Yes 
Use Turbo Pump   Yes 
Vent time    00:01:20  HMS 
Pump Hold enabled        No    
Pump Hold Time      24:00:00    
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6.7 Sequential Coating Using Time  
It is possible to coat a sample sequentially  using the parameters listed in the example 
below in this case the example is a 5 min coating of chrome followed by a 5 min coating 
of gold . In this case the FTM crystal should be covered by the cap provided to prevent 
unnecessary use of the crystal. 

Sputter menu  
Process step1   Target  ‘A’ Chromium 
Process step 2  Target  ‘B’ Gold 
Process step 3  Skip Step 
Manual target selection  No 
Target A  
Material Chromium  07.19g/cm3   (accept default values as these will not affect coating.) 
Target A  
Sputter current 150mA  
Target A 
Sputter time 0:05:00 
Target A  
Target type Oxidising 
Target A 
Terminate value 005.00 nm (accept default values as these will not affect coating.) 
 
Target B  
Material Gold  19.32g/cm3 
Target B  
Sputter current 40mA 
Target B 
Sputter time 0:05:00 
Target B  
Target type Noble 
Target B 
Terminate value 005.00 nm (accept default values as these will not affect coating.) 
 
For Target C  Press return to accept all default values as these will not be used in this 
case. 
 

FTM Menu 
FTM enable  No 
FTM operating mode  Auto accept all default values as these will not be used in this case 
User Density    000    return to accept all default values as these will not be used for this 
test coating. 
 
FTM Control Time out 00:15:00 H.M.S 
Target A Tooling Factors 
300mm Stage   0.38 accept default values 
200mm Stage   0.38 accept default values 
150mm Stage   0.38 accept default values 
100mm Stage   0.38 accept default values 
Targets A, B & C   Tooling factors   Press return to accept all default values as these will 
not be used for this coating. 
 

Miscellaneous Menu 
Enable Vac Shut down   Yes 
Use Turbo Pump   Yes 
Vent time    00:01:20  HMS 
Pump Hold enabled        No    
Pump Hold Time      24:00:00   
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6.8 Vacuum Shutdown  
This option allows the instrument to be pumped down and the chamber left under 
vacuum.  

It involves the fitting of two valves, one valve is fitted after the turbo pump to isolate the 
chamber, and the other is fitted to the line between the isolating valve and the rotary 
pump.  This is to allow the rotary pump to vent so there is no risk of oil being sucked 
back. 

 

If this option has been ordered then it will be enabled when the instrument leaves the 
factory.  To initiate this press the START key and the menu below will be displayed. 

 

UP or DOWN key to ALTER 

ENTER to accept, STOP to return 

          >  Sputter Coat    < 

            Vacuum Shutdown 

 

Using the arrow keys select the Vacuum Shutdown option and press ENTER.  The rotary 
pump and turbo pumps will start and the screen below will be displayed. 

 

Pumping to  1x10-0 mbar 

 

Vacuum      9x10+1 mbar             Turbo Speed   35 % 

 

Once the vacuum has been reached, the turbo pump, and rotary pumps will be stopped, 
the isolating valve will close.  After a 1 second delay the anti-suckback valve will open 
venting the line between the isolating valve and the rotary pump.  The screen display will 
look like that below. 

 

 

 You may now switch off power 

  at main switch 

 

 

When this is displayed the chamber is under vacuum and the power may be switched off. 

 

NOTES: 

Once this point has been reached no further operations can be performed with the 
instrument unless the main power is switched off and then on again. 
The Isolating valve is a power to open valve.  If for some reason it was required to have 
access to the chamber, which was under vacuum, and there was no power, the valve can 
be operated manually.  This is achieved by removing the access plate (see Rear Panel 
Figure 4-4) from the rear panel, and pressing the small grey button located on the valve 
body until the chamber has vented 
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6.9 Material Density 
 

Material Density g/cm 3 

Aluminium 2.70 

Carbon 2.25 

Titanium 4.54 

Chromium 7.19 

Nickel 8.90 

Copper 8.96 

Silver 10.50 

Palladium 12.02 

Gold / Palladium (Au/Pd) (60:40 mix) 16.40 

Tungsten 19.30 

Gold 19.32 

Platinum / Palladium (Pt/Pd) (60:40 mix) 19.56 

Platinum 21.45 

Iridium 22.40 

User Defined allowable range 1.00 - 23.00 

Table 5: Material Density Table 
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7 Maintenance 
For technical and applications advice plus our on-l ine shop for spares 
and consumable parts visit www.emitechtech.co.uk  

7.1 Maintenance – General 

 

WARNING 

HAZARD TO HEALTH!  
Potentially lethal voltages are used in this equipm ent. 

Before making / breaking connections to the equipment, ensure 
power is switched off on the Electronics unit. 

 

(a) The procedures listed in this section should only be done by persons who have had 
training and who have achieved a satisfactory knowledge of the necessary skills and 
techniques. 

(b) If repairs entail the dismantling of any part of the vacuum system, care must be 
taken to ensure that it is not contaminated (by dust or fingerprints). 

 (i) Always wear disposable plastic gloves. 
 (ii) Do NOT handle internal surfaces. 
 (iii) Whenever possible, cover to protect against dust. 

7.2 Cleaning 
Use a damp cloth or proprietary equipment cleaner to remove surface grime from the outer 
surfaces of the cabinet and vacuum chamber. Finish with a dry lint free cloth to remove 
smearing. 

 

7.3 Turbo Pump 
The instrument is fitted with a turbo molecular pump. Refer to manufacturers details 
supplied with instrument for more information. 

NOTE: Spare items can be obtained from EM Technologies or approved Distributor.  Only 
recommended items should be used.  For technical assistance and advice - contact EM 
Technologies. 

 

7.4 Spare Fuses 
Main instrument inlet (located external, to rear of unit in mains inlet assembly) 

115V supply - 405150310 - Fuse - 15A Type T 11/4” 

240V supply - 405100310 - Fuse - 10A Type T 11/4” 

 

Service technical replaceable only  –  

The following fuses are not intended to be user changed.  This should only be attempted 
by a qualified Service Technician. 

 

Instrument power supply internal fuse (located inside unit, on power supply module) 

16030008  - fuse - 5A Type F 240V (fast blow) 
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7.5 Spare Parts  
Those parts, which due to wear and tear are more commonly required, are listed in the 
table as follows. 

 

PART NUMBER DESCRIPTION QTY 

O7803 

O7802 

51000162 

Oil Mist Filter 

Supergrade 'A' Rotary Pump Oil 

Door ‘O’ Ring 

FTM Crystal 

1 

1 Litre 

1 

1 

351270380A 

351220430 

Argon Gas Tubing 

Vacuum Tubing   

2 metres 

1metre 

 Target Materials (Enquire factory for details)  

C5427  

 

A5001 

A5002 

A5003  

A5004 

A5005 

T8803 

Amberclens Foam Cleanser  

Wenol Metal Polish 

Conductive Paint  

Silver Loaded Epoxy 

Cyanoacrylate Adhesive Grade C2 

Cyanoacrylate Adhesive Grade C4 

Cyanoacrylate 'Superglue' 

Double Sided Tape 

Each 

Each 

3g. Bottle 

2x15g. 

5x5g. 

5x5g 

3g. Tube 

20 Mtr. Roll 

 

Table 6: Spare Parts for the SC3000 
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8 Service 
We hope that you experience the minimum of problems throughout the lifespan of the 
instrument but inevitably problems may occur. If problems continue to occur, for example 
the fuse blows immediately when a new one is fitted, contact the Sales Department at EM 
Technologies or your local agent, see Section 9 for list of agents. 

8.1 Trouble Shooting / Fault Finding 
Routine service should not be necessary. In the event of non-operation, carry out the 
following checks. 

IMPORTANT: Depending on nature of problem, disconnect power cord BEFORE carrying 
out any servicing activities. 

1.   Check power to Instrument, neon on rear should be illuminated. 
2.   Check electronic supplies, LED should be illuminated on the stop or start button. 
3.   Check fuses, refer to Section 7.4 . 
4.  Check vacuum pump local switch should be in 'on' position. 
5.  Check chamber seating for vacuum leaks. 
6.  Check operating conditions of Instrument controls. 
7.  Check target and connections. 
8.  Check correct conditions for sputtering have been set. 
9.  Check all connections. 

8.2 Fault Prevention 
It is assumed that with a system in regular use and that the system was installed in a 
suitable environment and in regular use, faults will be repaired as they occur. To maintain 
the equipment to the best operating conditions a maintenance schedule is suggested as 
part of a fault prevention programme, the following items are suggested to be included in 
such a programme. The frequency of checking will depend on the usage of the equipment.     

ITEM FREQUENCY 

Check and clean the Door window and the O ring as required, using a lint-free 
tissue and foam cleanser, or similar.  

Do not use excessive vacuum grease on O ring. 

Monthly 

Check the condition of the target material.  The wear will depend on use.  This 
is mainly over an outer annulus, accounting for some 70% of the surface area. 

Monthly 

The insulating PTFE outer rings around the targets should be cleaned 
regularly to prevent build up of deposited material, which would cause shorting 
to Earth. 

Weekly 

It is recommended that the PTFE insulating rings around the targets are 
changed at frequent intervals 

3 Monthly 

Inspect electrical power cords and plugs for general condition. Regularly 

Change oil using 1 litre of supergrade 'A'  6 Monthly 

Check oil mist filter for saturation.  (This is a disposable plastic filter and 
cannot be reactivated.) 

6 Monthly or 
more regularly 
as required. 

Check vacuum pump oil level Monthly 

Replace Turbo Pump Oil Capsule as required depending upon pump type 
(refer to manufacturers documentation) 

NOTE: This is a condition of the Turbo Pump Warranty 

Yearly  

 

Table 7: Fault Prevention 
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9 Agents  
List of Agents Supporting EM Technologies products. 

ProSciTech 
P O Box 111, Thuringowa Central, 
QLD 4817 
AUSTRALIA 
Contact: Jim Darley 
Tel: 61 7 4773 9444 
Fax: 61 7 4773 2244 
Email: pst@proscitech.com 

2m Strumenti s.r.l 
Via G. Pontano 9, 00141 Roma, RM 
ITALY 
Tel: 39 0686895319 
Fax: 39 0686895241 
Email: info@2mstrumenti.com 

Fedelco S.L 
C/Lago Constanza 46,  
28017 Madrid 
SPAIN 
Contact: Juan Barranco 
Tel: 34 914081625 
Email: jbarranco@fedelco.com 

 
 

Carl Zeiss do Brasil Ltda 
Av. Das Nacoes Unidas, 21711, 
Sao Paulo, 04795-100 
BRAZIL  
Tel: 5511 56935504 
Fax: 551 56935555 
Email: silva@zeiss.org 

Meiwa Shoji Co. Ltd 
2-4-25 Sentai 
Sumiyoshi-ku 
Osaka 558-0047 
JAPAN 
Tel: 816 6674 2222 
Fax: 816 6673 1211 

QPM Service 
Fresta Kyrkvag 12, S-19545 
Upplands Vasby, 
SWEDEN 
Tel: 46 705623623 
Email: qpmservice@telia.com 

 

Hitachi High Technologies Canada 
89 Galaxy Blvd, Suite 14, Rexdale, 
Ontario M9W 6A4 
CANADA 
Tel: 1 416 6755860 
Fax: 1 416 6750061 
Email: sales@hitachi-hhtc.ca 

Rigong International Inc. 
Anjay Tower 18-19th, 718-2 Yeoksam 
Dong, Gangnam-Gu, Seoul, 135-080 
KOREA (SOUTH) 
Tel: 822 5162636 
Fax: 822 5165362 
Email: sales@rigong.co.kr 

Ehong Instruments Co. 
2F, No. 157, Sec. 2, Fu-Hsing 
Road, Taipei 106 
TAIWAN 
Tel: 886 22754 0439 
Fax: 886 227540439 
Email: Emily@ehong.com.tw 

 

Ky. C.S Vane-Tempest Kb 
Kiveliontie 14B, Fin 02330, Espoo  
FINLAND 
Tel: 358 98026988 
Fax: 358 98026987 
Email: charles.vane-
tempest@kolumbus.fi 

JjBos b.v. 
Marconistraat 11, PH 2809 Gouda 
THE NETHERLANDS  
(Also covers, BELGIUM & 
LUXEMBOURG) 
Tel: 31 182 619333 
Fax: 31 182 611770 
Email: robs@jjbosbv.nl 

Coax Group Corp. 
1131/331 Nakornchasri Road, 
Kwang Thanon, Nakornchasri, Khet 
Dusit, Bangkok 10300 
THAILAND 
Tel : 662 6684236 
Fax : 662 2437386 
Email : coax@mailsvr.loxinfo.co.th 

 

Nano Physics 
Château D L’Arc 
ZAC Saint Charles 
13710 Fuveau 
FRANCE 
Tel : 33 44253 8095 
Fax : 33 44253 8091 
Email : 
vincent.morin@orsayphysics.com 

PACI 
Rue Actriz Adelina, 13A-B 2795-005 
Linda-A-Velha 
PORTUGAL 
Tel: 351 21 4155740 
Fax: 351 21 4155749 
Email: commercial@paci.pt 

Emitech Produtcts Inc 
P O Box 680221 
Houston 
TX 77268-0221 
USA 
Tel : 281 580 0568 
Fax : 281 5800593 
Email : emitech@earthlink.net 

 

Ametek GmbH 
EDAX Business Unit, Kreuzberger 
Ring 6, D-65205 Wiesbaden 
GERMANY 
Tel: 49 611 9730450 
Fax: 49 6119730455 
Email: andreas.makat@ametek.de 

Exiton 
RUSSIA 
Tel: 7812 5349469 
Fax: 7812 5342697 
Email: valery.latuta@tesco.net 

  

Micro Technology Hong Kong Ltd 
Suite A, 17F Harvest Bldg 
29-35 Wing Kut Street 
HONG KONG 
Fax: 852 25769507 
Email:mthkl@hongkong.com 

A D I Scientific Pty Ltd 
109 Blandford Road 
North Riding, Randburg 
SOUTH AFRICA 
Tel : 27 114621363 
Fax : 27 114621466 
Email : geppert@advancedlab.co.za 

  

A V B A Engineers 
Ramat Gabriel Ind. Est. 
P O Box 690 
Migdal Haemek 
10500  
ISRAEL 
Tel: 97 246442575 
Fax: 97 246442577 

Image Transforms Singapore Pte Ltd 
55 Science Park Drive, The Faraday, 
118253 
SINGAPORE 
Tel: 65 6779 3735 
Fax: 65 6779 3748 
Email: 
khoosfw@imagetransforms.com 

  

    
UNITED KINGDOM 

EM Technologies Ltd, Units 1 & 2 Eden Business Centre 
South Stour Avenue, Ashford, Kent TN23 7RS 

Tel: (0) 1233 646332. Fax: (0)1233 640744 
Email:  sales@emitech.co.uk 
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10 Appendix 1  
Declaration of Contamination of Preparation Equipme nt and Accessories. 
The repair and/or service of Preparation Equipment and Accessories can only be carried out if a correctly completed 

declaration has been submitted.  Non-completion will result in delay.  The manufacturer reserves the right to refuse acceptance 

of consignments submitted for repair or maintenance work where the declaration has been omitted. 

This declaration may only be completed and signed b y authorised and qualified staff. 

 

1. Description of component  

    - Equipment type/model: _________________________ 

    - Code No:.    __________________________________ 

    - Serial No.:       ________________________________ 

    - Invoice No. (if known)     ________________________ 

    - Delivery Date.: (if known)________________________ 

 

2. Reason for return : 

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

___________________________________________ 

3. Equipment condition  

 

    - Has the equipment been used? Yes/No 

    - What type of operating medium was used? 

       ______________________________________________ 

    - Is the equipment free from potentially  

      harmful substances?                                    Yes/No 

 

      (If Yes go to Section 5) 

      (If No go to Section 4) 

4. Process related contamination of Equipment/ 

    Accessories.  

 

    - Toxic                                        Yes/No 

    - Corrosive                                 Yes/No 

    - Explosive*                                Yes/No 

    - Microbiological*                        Yes/No 

    - Radioactive*                             Yes/No 

    - Other harmful substances         Yes/No 

 

*  We will not accept any Equipment/Accessories which have been radioactively, explosively, or microbiologically contaminated 

without written evidence that such Equipment/Accessories have been decontaminated in the prescribed manner. 

Please list all harmful substances, gases and dangerous by-products, which have come into contact with the Preparation 

Equipment and Accessories. 

 

Trade name 

Product name 

Manufacturer 

Chemical name 

and symbol 

Danger class Precautions associated 

with substance. 

First aid measures in the 

event of an accident. 

1.     

2.     

3.     

4.     

5.     

 

5.  Legally Binding Declaration. 
I hereby declare that the information supplied on this form is complete and accurate.  The despatch will be in accordance with the 

appropriate regulations covering Packaging, Transportation and Labelling of Dangerous Substances. 

 
Name of Organisation: __________________________________________________________________________________ 

Address: _____________________________________________________________________________________________ 

_______________________________________               Post Code:           _______________________________ 

Tel.:        _______________________________________          Fax.:       _______________________________ 

Name:    _______________________________________          Job Title:              _______________________________ 

Date:      _______________________________________          Company Stamp:  _______________________________ 
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