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C E Declaration 

This Equipment of this Design and manufacture and marked CE, conforms to the 
requirements of the European Directives EMC 89/336/EEC & LVD 73/23/EEC. 

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. 

Safety Notices 

Mains Lead 

This Equipment must be Earthed and fitted with the correct lead for the 
country of operation. This will normally be achieve d from the correct mains 
supply socket  

Earth Connector 

This Equipment is normally supplied from 3 pin supp ly 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 requireme nt.  

Output 

This is for the pump supply only and is the mains v oltage at a maximum of 8 
Amps.  
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1 DESCRIPTION 

The K1250 Cryogenic Preparation System is fully integrated, having all the facilities for Low 
Temperature Scanning Electron Microscopy (L.T.S.E.M.) this includes the preparation unit with 
its control instrumentation, together with the low temperature stage adaptation to the existing 
Scanning Electron Microscope (SEM) stage, together with actively pumped vacuum transfer 
system. 

The preparation unit has a freezing chamber and a preparation chamber. 

The freezing chamber can be used to produce sub-cooled (slushy) liquid nitrogen.  The frozen 
specimen can be transferred to the preparation chamber, and subsequently the SEM, using a 
transfer unit which maintains cryogenic protection. 

The preparation chamber has facilities for fracturing the specimen, which can be coated with 
Gold or Carbon, without the need to change heads.  The dual Carbon head also has facilities for 
surface etching using a radiant source or for metal evaporation. The system has two controlled 
heaters, both accurately temperature controlled, and with timing facilities.  One heater is located 
in the preparation chamber; the other heater is located in the SEM cold stage.  This allows the 
temperature to be raised to allow controlled 'bulk' etching of the specimen.  The preparation 
chamber and SEM stage are maintained below –160°C, wh ich allows a good margin to –130°C, 
the point for ice re-crystallization. 

It is important to avoid contamination of the frozen specimen, and the system has protective 
shielding.  More significantly however, the system has a clean, contamination-free, vacuum by 
using a hydrocarbon-free turbo molecular pumping system, backed by a two-stage rotary 
vacuum pump. 

The System’s unique cylindrical design of preparation chamber ensures high efficiency of the 
turbo unit, together with ease of use of all the chamber facilities. 
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2 INSTALLATION  

It is important that this equipment is installed an d operated by skilled 
personnel in accordance with these instructions.  F ailure to do so may result 
in damage and impair protection provided. 'If in do ubt - ASK'.  

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 64 kg.  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. (See Initial 
Operating Checks , page 10.) 

2.1 Preliminary Checks 

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 K1250X Accessories Pack shipping list. 

Ensure that all areas of the Instrument are free of loose packaging material.  Check specifically 
the Instrument chamber, and 'L' gaskets. (Do not use vacuum grease on gaskets). 

Where a vacuum pump has been supplied, carry out preliminary checks in accordance with 
manufacturers recommendations.  (Refer to: Appendix 7.4 for pump plug wiring & Appendix 7.4 
for pump vacuum connections.) 

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

2.2 Connections 

Connections should only be made in accordance with Instructions. 

UNDER NO CIRCUMSTANCES SHOULD ANY OTHER CONNECTIONS  OR 
OUTLETS/INLETS BE USED FOR ANY OTHER EQUIPMENT OR S ERVICES. 
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Figure 1 Rear Panel - Control Unit. 



K1250X CRYOGENIC PREPARATION SYSTEM  

Page 4 of 58 Issue 3, 02/11/09 

 

2.2.1 Rear Panel - Control Unit 

(see Figure 1, page 3) 

 

Title  Function  

Rocker Switch Main power on to Instrument. 

Power In Main power inlet socket 

Rotary Pump Out Power out to rotary pump controlled by Instrument. 

Voltage Select 220/100 Voltage select is integral to the power inlet fuse 
holder assembly 

HT Output Sputter output to Preparation Unit. 

Carbon Low voltage Supply Carbon Head. (Black & Red 
connector.) 

Radiant Low voltage Supply Radiant Head  (Black & Blue 
connector.) 

Multi-Way Connector RS485 RS 485 communication signals to and from control 
unit and Preparation Unit. 

SEM Heater  Supply voltage and thermocouple sensor 
connection from SEM temperature controller to 
SEM heater.  

Prep Heater Supply voltage and thermocouple sensor 
connection from Preparation Unit temperature 
controller to Preparation Unit heater. 

NOTE. A single phase AC supply with Earth is required - selected to the correct voltage for the 
country of operation.  Either nominal 240V or nominal 120V. 

The voltage and frequency range is: 

Nominal 240 Max. Current 10A 200 - 264V 47Hz To 63Hz 

Nominal 120 Max. Current 20A 90V - 132V 47Hz To 63Hz 

 

For Fuse Ratings And Voltages Refer To: Appendix 7.2.  
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2.2.2 Front Panel - Preparation Unit 

(Refer to: Figure 2, Front Panel Mimic Diagram.) 

 

Figure 2 Front Panel - Preparation Unit, Mimic Diag ram 

 

LED  Function  

Vacuum Measured On Back 
System Gauge 

Solidify liquid Nitrogen 

Freezing Chamber (Purge) Applies process gas - Nitrogen at nominal 5 psi to back 
leak to freezing chamber to allow production of sub-
cooled liquid Nitrogen. 

Transfer Device Evacuate 
(Vacuum measured on back 
system gauge) 

Applies vacuum to the dead space of the transfer 
device, to effect transfer between this and other 
chambers under vacuum. 

Transfer Device 
(Dead space-purge) 

Applies process gas - Nitrogen - at nominal 5 psi. 

Transfer Device Evacuate 
(Chamber) 
(Vacuum measured onto back 
system gauge.) 

Applies vacuum to transfer device chamber, which can 
be sealed by the gate valve on the transfer device, and 
allows a vacuum to be created and maintained whilst 
transferring specimen to the transfer device chamber. 

Transfer Device Purge (Chamber) Applies process gas - Nitrogen - at nominal 5 psi. 

Preparation Chamber Evacuate  
(measured on preparation chamber 
gauge). 

This applies vacuum to the preparation chamber by 
switching on the turbo to evacuate the chamber and 
also applying the backing vacuum to back-up the 
turbo. 

NOTE:- Cannot be operated until backing vacuum is 
5x10-1mbar or better. 

Preparation Chamber Bleed Applies process gas -argon- at nominal 5psi for 
sputtering process. 
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2.2.3 Rear Panel - Preparation Unit 

  

Figure 3 Rear Panel Preparation Unit  

 

Figure 4 Rear Panel Preparation Unit  
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Figure 5a  Rear Panel Preparation Unit 

Title  Function  

Multi-Way Connector 
RS485 

RS 485 communication signals to and from control unit and 
Preparation Unit.. 

Mains Supply  Mains power from control unit 

Turbo Supply Output To turbo pump controller 

Nitrogen From nominal 5psi. Regulated supply for purging 

Argon From nominal 5psi regulated supply for sputtering.  Goes via 
needle valve on front of preparation unit. 

NOTE:  if only one gas available - argon can be 'T' off and 
used for both functions. 

Turbo Backing Connects backing line system to turbo unit. 

Transfer Device Dead 
Space Vacuum  

Connects with 3/8” vacuum tubing from preparation to transfer 
device to allow dead space evacuation. 

Transfer Device Chamber 
Vacuum  

Connects with 3/8” vacuum tubing from preparation to transfer 
device to allow chamber pumping and vacuum transfer. 

Vacuum Pump Connects backing system to free-standing rotary pump. 

NOTE. Any other items on rear panel not listed are for common manufacturing and are not 
available for this Instrument. 
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2.2.4 Remote User interface ( Keypad) 

 

Figure 6 Remote User Interface (Keypad) 

Title  Function  

Start Non-latching switch starts the instrument cycle 

Stop Non-latching switch, terminates the instrument cycle or parameter 
editing, or when idle initiates  Shut down 

Enter Non latching button used to enter new settings. 

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 

V1 Evacuate Preparation chamber 

V2 Evacuate Dead Space 

V3 Evacuate Transfer chamber 

V4 Evacuate Freezing chamber 

N2 Purge dead space 

N3 Purge Transfer chamber 

N4 Purge Freezing chamber 
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2.2.5 Turbo Pump 

The turbo Pump may be packed separately to the main system, and is readily installed. 

1. Remove clamp ring from end of preparation chamber and remove blanking piece.  The 
turbo pump can now be fitted in place, ensuring the 10KF flange outlet to backing system 
is vertically down. 

2. The backing system to the turbo is via a flexible metallic hose with 10KF flange, and 
nozzle inlet. The nozzle end is connected to the backing line via a knurled 'O' ring & 
sleeve type connection.  Care should be taken to seat 'O' ring correctly on nozzle before 
retightening knurled nut. 

2.2.6 Connecting Up Procedure 

The system can now be connected up, assuming the initial SEM interface installation has been 
carried out as separate Instructions.  The connections should be self-explanatory, and carried 
out referring to rear panel control unit, and rear panel preparation unit functions list. 

1. Carry out process gas connections to rear panel with tubing and connectors provided. 
(Refer to: Rear Panel - Control Unit, Figure 1.)  The connector is push-fit and will 'snap' 
into a locked position.  It can be released by depressing the metal Tab. 

· Argon gas is recommended at a nominal pressure of 5psi. 

· Nitrogen gas is recommended at a nominal pressure of 5psi, (if only argon used - 'T' 
off with 'T' pieces provided). 

2. 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.  Check the voltage selector 
(Refer to: Rear Panel - Control Unit, Figure 1.) is to the correct voltage for the country of 
operation, which should correspond to the voltage label on the Instrument.  The 
appropriate electrical supplies for countries are given in Appendix 7.4. 

3. The vacuum connection is made by 1.5meter 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.  If recommended pump is used, this also has a push-on fit connector. Ensure 
this connector is screwed firmly in place before push fitting vacuum hosing. 

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

4. An Oil Mist Filter with metal adapter should be fitted to outlet of vacuum pump (See 
SPARES AND ACCESSORIES , page 47).  Check that the vacuum pump is filled with 
correct oil (See SPARES AND ACCESSORIES , page 47).  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.  Ensure that the HT connector to the lid is screwed firmly 
in place, and also screwed in firmly to the rear panel connection. 

5. Connect preparation unit mains (turbo supply).  Connect supply to rear of turbo pump 
from preparation unit, ensuring plug is in place with retaining screws.  Connect up 
backing vacuum and preparation unit, ensuring correct notation from preparation unit to 
control unit. 

6. Connect carbon head with 'plug in' connector leads, from control to preparation unit. 

7. Connect multi-way connector from preparation unit to control unit. This is a locking type 
connector; ensure it is fully 'home', and in the 'locked in' position. 

As this is the same as the connector to SEM heater stage, check correct 
identification and location.  
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8. Connect preparation heater /thermocouple lead between control unit and the preparation 
Chamber. 

9. Connect SEM heater /thermocouple between control unit and SEM Dewar feed through. 

Note.  These are accurately locatable keyway connectors.  Ensure red dot lines up with 
Red notch.  To release - pull back on knurled case, which releases the three small 
latching keys.  The male plug can be used to check that the female socket is screwed 
firmly in place in interface by locating in place and turning gently clockwise. 

10. Plug connector to viewing lamp supply on rear of prep unit. 

11. Connect up 2 x 3/8” vacuum tubing from preparation unit to transfer device ensure correct 
connection. 

12. The Dead space connection from rear of preparation unit is connected to the front dead 
space on the transfer device. 

13. The Transfer chamber connection from rear of the preparation unit is the rear connection 
on the transfer device. 

2.3 Initial Operating Checks 

(These should be made having become familiar with the controls under Section 3). 

1. Ensure knife and manipulator assembly are free to move and clear of cold stage area in 
Preparation Chamber. (In normal use they will be rested on cooled stage for pre-cooling) 

2. Fit stub to transfer rod and locate transfer device on Preparation Chamber, ensuring 
locating pins are correct. Open transfer device valve and chamber valve, and ensure 
specimen stub slides freely along the full length of cold stage. 

IMPORTANT. The cold stage has two recessed ident ball bearings positioned along its 
length; it also has an end stop.  The first ball bearing positions the stub centrally under 
the sputtering head.  By observation, as the stub is pushed forward under the sputtering 
head, slight resistance will be experienced - this is the central position. 

3. If the stub is pushed further on the stage, the second ball bearing positions the stub 
centrally under the carbon head.  If the stub is pushed further on the stage, the end stop 
locates the stub on the sublimation stage. 

4. Re-position and close valves. 

NOTE.  The valves are maintained in a closed position by screwing the handle (knob) 
down into position.  To open – unscrew the knurled knob and pull the Knob up until it 
clicks This will retain it in the open position. 

5. Check process gases are set at nominal 5 psi regulated pressure. 
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3 OPERATION 

The following section deals with the operation of the system by describing initially in some detail 
what is happening when the user selects a particular menu option and with the aid of flow 
diagrams shows the expected display screen sequence. 

3.1 Power Up 

1. Switch on mains electrical supply at rear of control unit. 

2. The Main control system sets temperature controllers to –196 this in effect prevents the 
sublimation stages from operating 

IMPORTANT:-Ensure that SEM sublimation stage heater and Prep unit sublimation stage 
heaters are OFF.  This can be seen from Controller display indication, the controller 
should display a set temperature of –196 and that both controllers indicate approx. room 
temperature if NOT, switch power OFF and contact your supplier. 

3. The user may, at this point change the variables as shown in the following table (Default 
settings).  Variables such as times and currents may be changed during operation of the 
system so it is not important to select them in advance. 

4. After the variables have been edited the user is prompted to press start this starts the 
rotary pump and turbo pump and opens the backing vacuum line to the turbo pump. 

5. After a short time period the display will be updated with the Preparation chamber 
vacuum and the backing vacuum and both sublimation stage actual temperatures. 

6. After a vacuum trip point is achieved the user is then prompted to fill the liquid nitrogen 
Dewars (these are the 2 identical Dewars 1 on the SEM and the other on the K1250X 
prep chamber).  A low temperature trip point is necessary before the system will allow 
further operation. 

 

 

Figure 7 Power Up Flow Diagram 
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3.1.1 Default settings 

Name Menu Default  Min Max  

Gas Bleed time Sputter Coating 15 0 00:02:00 

Sputter Current  (mA) Sputter Coating 125 0 150 

Sputter Time Sputter Coating 00:00:30 00:00 04:00 

** Outgas Current (Amps) Carbon/Radiant 10 0 25 

OutGas Time Carbon/Radiant 00:00:15 0 30 

** Radiant  Current (Amps) Carbon/Radiant 10 0 25  

Radiant Time Carbon/Radiant 00:00:45: 00:00 00:10:00 

Evaporate Time Carbon/Radiant 00:00:08 00:00 00:10:00 

SEM Sublime Time Heating/cooling 00:01:00 00:00:20 00:30:00 

SEM Sublime Temperature 
( C) 

Heating/cooling -90 -200 50 

Prep Sublime Temperature 
( C) 

Heating/cooling -90 -200 50 

Prep Sublime Time Heating/cooling  00:01:00 00:00:20 00:30:00 

Cycle VacTrip Point Miscellaneous 3x10+2   

Vent Time Miscellaneous 00:00:30 00:00 00:04:00 

Cycle Temp Trip Miscellaneous -120   

Transfer Vac Trip Miscellaneous 6 x 10+0  Hi Vac 

FTM enabled* FTM No No Yes 

Terminate Thickness* FTM 5.0 0.1 999.9 

Material Density* FTM 7.19 Chromium 2.70 
Aluminiu
m 

21.45 
Platinum 

Tooling Factor* FTM 1.0 0.1 9.9 

FTM Operating Mode* FTM Manual Manual Automatic 

* Option only available if fitted  

** Although Available on display these parameters are for future development and this is   
controlled by front panel “variable control” knob on current sytems. 

 

 

 

There are other parameters which affect the instrument cycle, however these are not customer 
accessible. 
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Figure 8 Main Menu Flow Diagram 

7. When the system is cooled and ready for operation then the main menu is displayed 
offering the user five sub menus: 

· Freeze 

· Transfer 

· Manual operation 

· Prepare 

· Sublime. 
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3.2 Freeze 

(Refer to Making Slush, Freeze and Frozen Transfer flow diagrams.) 

For the purposes of this section of the manual, it is assumed the specimen has been mounted 
on the specimen stub in accordance with one of the methods described in Section 4, and the 
user is intending to transfer the frozen specimen to the preparation chamber. 

 

Figure 9 Making Slushed Nitrogen Flow Diagram 

 

To freeze the specimen: 

1. Select Freeze in the main Menu 

2. The display will prompt the user to “fill the freezing chamber and cover” then “press V4 to 
make slush” 

3. Then the user should remove the freezing chamber lid assembly and fill the polystyrene 
cup full with LN2, 

4. Replace the lid and retain it with the rubber o ring ensure the sealing ring is seated 
correctly.   

5. Connect the cover on the lid to provide a vacuum seal, 

6. The user then presses V4  

A vacuum is applied to the freezing chamber and the LN2 eventually freezes solid.  The 
time for this depends on many variables such as amount of LN2 and capacity of the 
rotary pump. 

By this time the display will show “when LN2 is frozen fit transfer valve" and "press N4 to 
purge with N2” 

7. At this point, the lid is held on the freezing chamber by the vacuum so first the vacuum 
must be broken to enable the transfer device to be fitted. 
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Figure 10 Freezing the Specimen 

8. The user presses N4. The vacuum is removed from the freezing chamber and purge gas 
is applied. At the same time purge gas is applied to both vacuum lines connected to the 
tranfer valve. The frozen LN2 in the freezing chamber will then liquefy to produce sub 
cooled LN2 at –210 C 

9. The stub is withdrawn up into the transfer valve which is then connected on to the 
freezing chamber and the stub is immersed into the sub cooled LN2 and left till the boiling 
subsides. 

10. The display by this time will show “withdraw transfer rod and close valve” and “press V3 
to evacuate transfer device” 

11. The transfer rod with the stub attached is pulled fully home into the transfer valve and the 
hand valve is closed and screwed the user presses V3 and a vacuum is applied to the 
transfer chamber where the frozen stub is contained.  And after a delay the purge gas is 
stopped. 

12. The user is then prompted “Mount transfer valve on SEM or prep unit” and “Press V2 to 
evacuate dead space”. 

13. After fixing the transfer valve to the prep unit valve the user should then press V2. 

14. The space between the two valves is then evacuated.  When this is selected, the turbo 
pump remains operational but is isolated from the backing vacuum line. 
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Figure 11 Frozen Transfer Flow Diagram 

15. After a suitable vacuum is achieved the display will then show “Vacuum OK to Transfer”. 

16. Both the manual valves are opened, opening the prep unit valve first then the valve on 
the transfer device.  The transfer rod is then pushed in keeping the bottom of the stub 
horizontal. 

17. When the stub is located on the cold stage if any fracture or cutting operation is required 
it should be done at this stage. 

18. If sublimation or sputtering is required then move the stub to the appropriate position and 
disconnect the transfer rod and withdraw it. 

19. When transfer complete close both valves and press N2 to purge dead space. 

20. Note.  It is important at this point to ensure the valve to the preparation chamber is closed 

21. Having checked the valve is closed the user presses N2 a purge gas is applied to the 
dead space for short time and the transfer valve may be disconnected and stowed safely. 

22. At this point the stub is safely stored on the cold stage awaiting the next step in the 
process.  And the display has returned to the main menu. 
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3.3 Transfer 

(Refer to Figure 10 (Transfer part 1) and Figure 11 (Transfer part 2) flow diagrams ) 

For the purposes of this section of the manual it is assumed the specimen stub is frozen in the 
Preparation unit and is intended to be transferred to the SEM. 

This menu option would be used when the specimen stub need to be retrieved and transferred 
whether in the frozen state or at ambient temperature. 

 

 

Figure 12 Transfer Part 1 Flow Diagram 

 

1. From the Main Menu the user selects Transfer . 

2. The display prompts “withdraw transfer rod and close valve” and "press V3 to evacuate 
transfer device” 

3. The transfer rod is pulled fully home into the transfer valve and the hand valve is closed 
and screwed tight. 

4. The user presses V3 and a vacuum is applied to the transfer chamber. 
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Figure 13 Transfer Part 2 Flow Diagram 

5. The display prompts “Mount transfer valve on SEM or prep unit” and “Press V2 to 
evacuate dead space”.   

6. The user fits the transfer device to the prep unit and presses V2 

7. The space between the 2 valves is then evacuated.  When this is selected, the turbo 
pump remains operational but is isolated from the backing vacuum line. 

8. After a suitable vacuum is achieved the display will then show “Vacuum OK to Transfer” 

9. Both the manual valves are opened, opening the prep unit valve first then the valve on 
the transfer device.  The transfer rod is then pushed in. 

10. Then the stub is located and connected to the transfer rod and withdrawn back into the 
transfer device.  The display prompts: “When transfer complete close both valves” and 
“press N2 to purge dead space”. 

Note.  It is important at this point to ensure the valve to the preparation chamber is closed 

11. Having checked the valve is closed the user presses N2 a purge gas is applied to the 
dead space for short time and the transfer valve may be disconnected. 

12. And the display has returned to the main menu. 

13. From the Main Menu the user again selects “Transfer”.  The display prompts: “withdraw 
transfer rod and close valve” and "press v3 to evacuate transfer device.” 

14. As the transfer rod is already pulled fully home into the transfer valve and the hand valves 
are closed and screwed tight. 

15. The user may immediately press V3 and a vacuum is again applied to the transfer 
chamber. 
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16. The display prompts: “Mount transfer valve on SEM or prep unit” and “Press V2 to 
evacuate dead space”.   

17. The user fits the transfer device to the SEM valve and presses V2. 

18. The space between the 2 valves is then evacuated. 

19. After a suitable vacuum is achieved the display will then show: “Vacuum OK to Transfer” 

20. Both the manual valves are opened, opening the SEM valve first then the valve on the 
transfer device. 

Note. Ensure Loading Co-Ordinates Are Pre-Set On SEM. 

21. The transfer rod is then pushed in keeping the bottom of the stub horizontal. The stub is 
disconnected and the transfer rod and withdrawn back into the transfer device. 

22. The display prompts “When transfer complete close both valves” and “press N2 to purge 
dead space". 

Note. It is important at this point to ensure the valve to the SEM is closed 

23. Having checked the valve is closed the user presses N2 a purge gas is applied to the 
dead space for short time and the transfer valve may be disconnected and stowed. 

IMPORTANT. Do not leave specimens in the SEM if the system is being allowed to warm up to 
ambient, as the specimen and any mounting medium will sublime, and may contaminate 
column.  Specimens can be left in the K1250 preparation chamber, and in fact the preparation 
chamber could be used for freeze drying. 
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3.4 Manual Mode 

(Refer to: Figure 7, Main Menu Flow Diagram.) 

This menu option allows the more experienced user to operate the transfer valves manually 
without waiting for prompts from the system display but still ensuring the safe operating 
interlocks are in place. 

All of the transfer procedures described above may be carried out and when necessary by 
pressing stop the main menu is again displayed. 

3.5 Prepare 

Prepare is the term used here to cover the coating techniques 

There are three coating techniques available with the K1250X system: 

1. Sputter Coating (Sputter Head). 
Sputtering of metal, commonly Gold, Gold/Palladium. 

2. Carbon Coating (Carbon Head). 
Carbon evaporation by 'flash', using Carbon cord or Carbon String. 

3. Metal Evaporation (Evaporation Head). 
Metal Evaporation from Evaporation Basket. 

The two most common requirements (1) and (2) are standard and can be used sequentially or 
independently, without the need to change heads. The technique (3) uses the same power supply 
source as the carbon coating, the carbon head being replaced by the evaporation head (which is also 
the radiant head). 
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3.6 Sputter Coating 

This procedure would normally be carried out after initial uncoated evaluation and appropriate 
fracturing and etching (sublimation) had been performed and assuming we now require to view 
the specimen at higher magnification. 

(Assuming initial set up has been carried out as section 2.)  A specimen stub is positioned under 
the center of the sputtering head and the user wishes to coat for 1 minute at 20mA which is a 
coating of approx 20nm. 

 

Figure 14 Preparation Sputter Flow Diagram 

1. The user selects prepare from the main menu. 

2. The Display then offers two alternatives: Sputter of Carbon/Radiant 

3. Assume the user selects Sputter 

4. The display then shows "Display to change Parameters" or "Press start to sputter when 
ready". 

5. If the user presses Enter then the following parameters may be changed: 

· Gas bleed time : which has a default of 15 seconds, this is the time the Argon valve 
is opened before the sputtering starts, normally 15 seconds is sufficient but if more 
time is required to adjust the vacuum it may be changed at this point. 

· Sputter Current: This has a default of 100 Ma but this cane be adjusted at this point 
if necessary generally if coating with oxidizing targets then a higher current may 
prove more affective.  By using the Up and Down arrows the user adjusts the current 
to 20Ma. 

· Sputter Time: Which has a default of 30 seconds but may be extended up to 4 
minutes maximum.  By using the UP and Down arrows the user adjusts the time to 1 
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minute. 

6. After the time is set to 1 minute by pressing enter again the sputter sequence starts. 

7. At this point the display shows "Bleeding gas into chamber" then "Time remaining 15 
seconds" (the time counts down to zero). 

8. At the same time the Red LED in the start button will illuminate, this indicates the Argon 
Valve is open. 

9. Argon is admitted to the chamber and at this point the needle valve may be adjusted to 
achieve the desired pressure of 5x10-2mbar. 

10. The display shows "Coating Sample at 25mA" and "Current 25mA" then "Time remaining 
60 seconds" (the time counts down to zero). 

11. During this time the glow discharge can be observed in the chamber. 

12. At the end of the time period the argon valve closes and the sputtering will stop.  There 
may be a slight Lag in the time between sputtering stopping and the Argon Valve closing 
this will not affect the process. 

13. The display will show the main menu again. 

14. If the coating thickness is insufficient the sequence may be repeated at this point if 
required.  The system will remember the last sputtering parameters so after selecting 
prep and sputtering again the user may just press start to sputter using the same settings. 



 OPERATION 

Issue 3, 02/11/09 Page 23 of 58 

3.7 Carbon Coating 

Note.  This section assumes initial set up has been carried out, and that a carbon source has 
been fitted as described in Carbon Head , page 42. 

Position specimen under carbon head (See Figure 27, page 42), ensure LT evaporation leads 
are correctly connected in the Red and Black sockets correct for carbon evaporation. 

Note. The conditions for outgas current will vary depending on whether Carbon Cord or String is 
used.  Cord is the recommended, and if used exclusively, the outgas parameters can be left 
pre-set. 

Note. For changing of carbon source, see page 42. 

1. At the Main menu the user selects Prepare  

2. Then the user selects carbon/radiant 

3. At the next prompt the user selects Carbon  

4. At the next prompt the user selects enter to change parameters 

5. And then the four variables for both the carbon and radiant heating may be set: 

· The radiant Current   (See the next section on Etching techniques) 

· Coating Current 

· Radiant Time (See the next section on Etching techniques) 

· Coating time 

6. At the next prompt the user selects carbon 

7. At the next prompt the user selects start 

8. The display then shows “Selecting Transformer tapping” and “initializing Current Control” 
then "Heating Source" 

9. Time remaining: 00:00:60  HMS (counting Down) at this point the user can vary the 
current to the carbon string to outgas the string  typically 5A  or until a faint glow is 
observed from the string.( it is advisable to withdraw the stub from the coating area until 
ready to evaporate) 

10. At the end of the time period the carbon is evaporated after a warning is displayed 

11. The display shows the main menu again. 

 

3.8 Etching Techniques 

It is often necessary to etch the surface of the specimen. Reasons for etching are as follows: 

· It will remove superficial water droplets and films derived from environmental sources 
either naturally, or as contaminants. Thus, features of the specimen surface can be 
exposed that would otherwise be obscured. 

· It provides information on the nature, location, and source of extra-cellular secretion. 

· It accentuates the differences between fluid filled and gas filled compartments. 

· It enhances mass density differences between aqueous and organic regions of fracture 
faces, which enables greater distinctions to be made between cell types or layers within a 
tissue. 

· It can give us qualitative information on the amount and distribution of water, 
concentration of ice nucleation sites, and possibly the rate of freezing within cells and 
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tissues. This information is based on the spacing of segregation zones caused by ice 
crystal damage. 

The K1250X has two techniques, which achieve similar effects, but are termed differently to 
enable a distinction to be made. Radiant Heating (surface etching) and Sublimation (conductive 
etching) 
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3.8.1 Radiant Heating (Surface Etching) 

A heat source is radiated onto the surface of the specimen to achieve etching - this technique is 
available only in the preparation chamber. This is used for coarse surface etching of a 
specimen, particularly when a lot of 'surface' water has to be removed. 

1. Exchange carbon head for radiant head. 

2. Position the specimen under the radiant head. 

3. Ensure LT evaporation leads are correctly connected in the Blue and Black sockets 
correct for radiant heating.  

4. Select a small current so the radiant heat just glows cherry Red, at approximately 5 
Amps. 

5. Set time for approximately 60 seconds. 

Note: This is a course technique, and will need familiarity with operation and examination of 
specimen in the SEM to determine actual parameters for optimum radiant etching. 

Assuming the user has set the parameters for example: 5 amps and 60 seconds time in the 
previous set up. 

 

Figure 15 Radiant Heating Flow Diagram 

6. At the Main menu the user selects Prepare  

7. Then the user selects carbon /radiant 

8. At the next prompt the user selects radiant 

9. At the next prompt the user selects start 
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10. The display then shows “Selecting Transformer tapping” and “initializing Current Control” 
then "Heating Source" 

11. Time remaining: 00:00:60  HMS (counting Down) 

12. At the end of the time period the display shows the main menu again. 

3.8.2  Sublimation (Conductive Etching) 

TO AVOID DAMAGE SUBLIMATION HEATERS SHOULD NOT BE O PERATED 
UNTIL SYSTEM IS COOLED DOWN. DO NOT ATTEMPT TO USE SUBLIMATION 
HEATERS TO RAPIDLY HEAT COLD STAGES TO AMBIENT TEMP ERATURES  

The complete specimen temperature is raised by conductive means to achieve etching.  The 
technique is available in both the preparation chamber and in the SEM, the procedure for both 
being the same.  However, in the SEM, the process can be observed.  Again, having 
established the parameters, it may be preferential in the preparation chamber to avoid 
contamination.  The amount of etching required will vary, and is very sensitive to temperature.  
The following gives a guide as to the general order of sublimation rate: 

-130oC 1x10-4/Second (Ice re-crystallization point rate considered negligible for 
L.T.S.E.M.) 

-120oC 1x10-2/Second 

-100oC 1nm /Second 

-70oC 100nm /Second 

-50oC 1000nm/Second 

A typical etching would be 3 minutes at -70oC.  However, as there are warm up and cool down 
times, together with any thermal delays, any precise calculation is not possible.  Generally such 
parameters will be arrived at empirically.  Typical warm up/cool down rate:  15oC./minute.  
Provision of a timer allows good repeatability of the conditions. 

Remembering that etching will be occurring as we approach our set point, we can either position 
the specimen on the sublimation stage during the process, or alternatively position it when the 
set point has been reached.  The latter is preferred, as it would more accurately compare the 
sublimation conditions as carried out under observation in the SEM, to those of the preparation 
chamber where we cannot observe. 

The following procedure is applicable to both the preparation chamber - sublimation stage, and 
to the electron microscope - SEM Stage. 

1. Ensure Dewars are topped up with liquid Nitrogen. 

2. Position specimen stub on sublimation stage. 

3. From the Main Menu the user selects “sublime” 

4. The display then shows “SEM stage” and “prep stage” 

5. The user then selects which cold stage they wish to use for sublimation.  For the 
purposes of the description we will select the “Prep stage” 

6. The display then prompts “Press enter to change stop to return” and “Press start to heat 
prep chamber stage” then “For 10 mins set temp - 90oC” 
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Figure 16 Sublimation Flow Diagram 
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3.8.3 Scanning Electron Microscope (SEM) Cold stage  

The co-ordinates of the SEM must be carefully set before loading the stub onto the SEM cold 
stage.  Allow the rod and stub to find a 'Natural' central position.  Try to avoid any excess side 
play when transferring.  With experience this will become relatively easy. When disconnecting 
the rod and withdrawing, be careful not to catch any threads at the end, thereby dragging the 
stub off the stage. 

The stub has spring loaded tension.  This should be  checked to ensure it 
holds the stub firmly in place, but not too tight a s to make loading and 
unloading difficult. Also this avoids putting any s tress on the SEM stage which 
is usually spring loaded, as any stress would affec t the loading co-ordinates.  

When reconnecting the rod to withdraw the specimen stub from the SEM, ensure co-ordinates 
are correct.  On some stages where there may be a little extra play, certain co-ordinates may 
have to be 'centralized' by adjusting slightly either side of the loading co-ordinates while moving 
the rod forward.  At the same time, turn the rod slowly in a clockwise direction so that when it 
locates the thread on the stub, it will screw in more readily. 
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3.9 Fracturing  

3.9.1 Macro Knife 

 

Figure 17 Macro Knife 

1. The knife should be maintained cooled by lightly resting on the cold stage of the 
preparation chamber.  This can be positioned by use of the knurled adjustment. 

2. Clockwise raises the height of the knife.  Anti-clockwise lowers the height of the knife. 

3. Position specimen stub adjacent to the travel of the knife. 

4. Adjust the height of the knife to where a suitable fracture point is required. 

NOTE. At these low temperatures, a fracture action (rather than a cutting action) will 
occur following lines of least resistance.  However, with care and correct orientation, it is 
normally possible to achieve the desired fracture. 

5. The knife handle should be moved with a positive clockwise action to achieve fracture. 

NOTE. Do not return knife handle position as this may 'smear' the specimen on the return 
path. 

6. Raise knife height by approx. One turn on the knurled nut clockwise.  The knife can now 
be returned to normal position. 

NOTE. The knife can be used to fracture rivet assemblies for specific preparation 
techniques. 
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 Fracturing continued… 

 

 

3.9.2 Macro Manipulator  

 

Figure 18 Macro Manipulator 

1. The manipulator should be maintained cooled by lightly resting on the cold stage of the 
preparation chamber. 

2. The manipulator can be used in longitudinal and transverse movements to achieve 
fractures and operations not readily achievable with the knife. 

NOTE. The manipulator can be used to fracture rivet assemblies for specific preparation 
techniques. 

NOTE. Fracture debris can be left on the specimen surface.  To remove, withdraw the 
stub until it is just clear of the cold stage.  Rotate through 180º and tap the end of the 
transfer rod.  Re-Align, and re-position stub on cold stage. 



 OPERATION 

Issue 3, 02/11/09 Page 31 of 58 

3.10 Sputter Target Exchange 

The target should be checked for wear occasionally as it should not be necessary to exchange 
'in-situ' under cool down conditions.  Ensure mains supply is off, and disconnect HT 
connector from sputter head. 

1. Remove sputter head. 

2. Unscrew target anticlockwise. 

3. Fit new target which will already be bonded to backing plate. 

NOTE. It may be easier to remove ring magnet to screw target in position.  Then replace 
ring magnet which is held in place by its own  magnetic attraction. 

4. Replace head and reconnect HT connections. 

 

 

 

3.11 Carbon Source Exchange 

Ensure supply is off, and disconnect supply leads to head. 

1. Select the appropriate carbon evaporation source. 

NOTE. For two or three carbon string, twist together to form one source.  For carbon 
cord, ONLY use as a single length. 

2. Fit carbon source in 'straight' length between electrodes.  The electrodes have spring 
loaded contact studs, under which the end of the carbon source can be loaded by 
positioning in the location slots in the electrodes.  Trim any surplus carbon source either 
side of the electrodes. 

3. It would be normal to fit carbon source before cooling down, and getting 1 or 2 coatings 
as previously described.   

It is possible to change 'in-situ' under cool down conditions as follows: 

1. Attach transfer device to preparation chamber with its gate valve closed, and pump out 
dead space. 

2. Open gate valve of preparation chamber, and allow it to pump out dead space. 

3. De-select evacuate on preparation chamber. 

Carbon Source Exchange  
(For a larger copy of this image please 
see Figure 27, Maintenance  

Section, page 43) 

Sputter Target Exchange  
(For a larger copy of this image please 
see Figure 28, Maintenance Section, 
page 44) 
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4. Select purge on dead space, and the preparation chamber can be filled with dry Nitrogen 
gas until a positive pressure is achieved. 

5. Remove carbon head, and replace with blanking plate. 

6. Replace carbon source as in (1) and (2) above, and re-fit carbon head 

7. Switch off purge, close gate valve, and select chamber evacuate 

NOTE. A similar procedure would be used when exchanging or replenishing the metal 
evaporation source if this head was being used instead of carbon head (see Figure: 29.) 
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3.12 Protocol Summary 

3.12.1 Start Up Procedure 

(Assuming all connections made as In SECTION 2) 

1. Power on at rear of control unit, wait for system to initialise. 

2. Press Start 

3. When prompted fill dewar 

4. Allow system to cool to -120oC before commencing. 

3.12.2 Operational Procedure 

1. Plunge-freeze specimen using sub cooled liquid nitrogen at -210oC. 

2. Transfer to cold stage of preparation unit for initial viewing. 

3. Carry out fracture procedure as required, depending on nature of specimen. 

4. Transfer to SEM cold stage and view uncoated, fully hydrated, at low magnification x500 
to x1000. 

5. Etch the specimen if required.  Typical time: 9 Minutes at -70oC. 

· Under observation in SEM, or; 

· In preparation Chamber. 

NOTE. The majority of specimens will require some etching, usually whilst being 
observed until familiarity is established, at which time the preset parameters may be 
used.  This assumes surface topography is the prime interest.  For X-ray, this may not be 
necessary. 

6. Coat the specimen - most commonly this is sputter coating. 

· Sputter coat at vacuum of 5x10-2mbar in Argon for 1 minute at 20mA, or; 

· Carbon Coat using Cord for X-Ray Microanalysis, or; 

· Metal Evaporation using Tungsten Basket. 

7. Transfer to cold stage of SEM, and view coated at higher magnifications x5000 to 
x15000. 

Note. LTSEM cannot be considered a high resolution technique as longer working 
distances have to be used, and there is an increase in interference signals from fully 
hydrated frozen specimens. 

8. Remove specimens at end of the examination period. 

3.12.3 Shutdown Procedure (Summary). 

1. Remove specimen stubs, clean and dry. 

2. Press Stop  which de-selects all evacuate valves, and all nitrogen purge valves then 
selects momentarily opens the dead space vacuum valve. This will release backing 
system vacuum to atmospheric pressure while maintaining preparation chamber under 
vacuum. 

3. Switch off power at main switch on rear of Instrument control unit when prompted to do 
so. 

4. Close argon and nitrogen cylinder valves. 
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4 SPECIMEN PREPARATION 

The range of specimens that can be prepared by LTSEM is considerable. 

The following is designed to give a broad indication techniques handling different groups of 
specimens using the multipurpose stub (see Figure 20) 

 

Figure 19 Multipurpose Stub 

4.1 Solid Samples  

The following are examples of solid samples: leaves, roots, animal tissue, plastics. 

4.1.1 Surface Observation 

 

Figure 20 Surface Observation 

Surface observation is a simple procedure requiring the specimen to be affixed to the stub 
surface by means of a suitable adhesive.  Typically tissue tek which is a viscose liquid at room 
temperature, and forms a solid 'cement' bonding when frozen at liquid nitrogen temperatures. 
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4.1.2 Transverse Fractures) 

 

Figure 21 Transverse Fracture Slots 

 

Figure 22 Transverse Fracture Holes 

These normally require a firmer key than surface observation.  They can be mounted in suitable 
holes or slots drilled in the specimen stub, again using a suitable mounting media such as 
Tissue Tek.  At these low temperatures, a fracture action (rather than a cutting action) will occur 
following lines of least resistance.  However, with care and correct orientation, it is normally 
possible to achieve the desired fracture. 
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4.2 Liquid Samples 

Liquid samples are typically: Oils, Emulsions, Dairy Products. 

It is possible to prepare liquid samples by using LTSEM.  Handling and preparation requires 
considerable attention, as described below. 

4.2.1 Stable Emulsions: Butter, Margarine. 

These specimens do not require any additional adhesive.  They can be pushed into a suitable 
hole in the stub, and frozen (Figure: 22).  When frozen, it is always necessary to fracture the 
surface to expose structure.  It is sometimes necessary to etch the specimen to observe surface 
detail, and it may be advantageous to use two fracture rivets to obtain cleaner, smoother 
fractures (Figure: E.) 

4.2.2 Liquids With Particles In Suspension: Solutio ns, Paints, Oils. 

It is possible to use LTSEM particles in a liquid suspension. 

4.3 Rivet Technique  

 
Figure 23 Fracture Rivets 

These are rivets similar to freeze etch technique. 

1. Put a small amount of Tissue Tek into hole, and put one rivet in hole. 

2. Use vacuum grease or Tissue Tek around edge of first rivet. 

3. Place a second rivet face down on first rivet, forming a seal with the grease or Tissue 
Tek. 

4. Syringe liquid into rivet top until it is full, or drop small amounts of sample into open end of 
rivet. 

5. Freeze specimen in normal way. 

6. Fracture top rivet off in work chamber, exposing specimen surface.   

NOTE. It may be advantageous to seal both rivets with a small amount of vacuum grease to 
maintain specimen prior to freezing. 
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4.4 Filter Paper Method 

 

Figure 24 Filter Paper Technique 

If sizing of particle is required, it is necessary to mount the specimen. This allows the full particle 
to be observed, and this can be carried out in the following way: 

1. Locate a piece of filter paper on the stub with Tissue Tek. 

2. On top of this, a section of nuclear pore filter. 

3. Syringe a small amount of the solution onto nuclear pore filter. Filter paper will absorb the 
liquid and leave the particles on the surface. 

It is preferable, and indeed with some specimens may be essential, to freeze as quickly as 
possible after preparation.  It is recommended that the sub-cooled liquid nitrogen is prepared in 
advance. This will normally maintain sub-cooled condition for several minutes to allow fresh 
specimens to be quickly prepared and frozen. 
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5 MAINTENANCE AND SERVICE  

5.1 Maintenance 

 

IMPORTANT: DEPENDING ON THE NATURE OF THE PROBLEM, DISCONNECT 
POWER CORD BEFORE CARRYING OUT ANY MAINTENANCE ACTI VITIES. 

 

Specimen Stubs  Maintenance Procedure  

Stubs should be cleaned after each specimen using alcohol 
and stiff brush.  Ensure they are thoroughly dry. (A heat gun 
is useful for this operation.) 

Each operation 

After a period of time, stubs will need to have further 
cleaning. The small leaf spring should be removed, and the 
stub lightly polished with Wenol or similar, then ultrasonically 
cleaned together with the leaf spring. Repeat (1) above after 
re-assembly.  The stub should be checked in the stage for 
free movement, but not a loose fit. 

Weekly 

 

 

Transfer Device  Maintenance Procedure  

Ensure the transfer rod is dry after each operation, 
maintaining under vacuum and cleaning the threaded ends.  
Drying with a heat gun is useful for this operation. 

Each operation 

The transfer rod should be kept clean and free moving. 
Clean daily with alcohol, and grease lightly with vacuum 
grease (See 'O' rings). 

Daily 

 

 

'O' Rings  Maintenance Procedure  

All 'O' rings, which are subject to movement in their normal 
application, or during cleaning and dismantling, should be 
inspected.  It should not be necessary to inspect 'O' rings 
which are permanently in situ.  The only 'O' rings which can 
experience wear, by nature of its' operation, is the transfer 
rod seal (see transfer rod seal).  All 'O' rings should be 
inspected regularly, and cleaned as required   Do not use 
vacuum grease or oil.  

Inspect regularly, and clean 
as required. 
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Transfer Rod Seal 
(Refer to: Figure 24, Transfer Rod)  

To Check  

The rod seal is 2 small square sectioned 'O' rings Part No. 
S1000055, located at the end of the transfer device housing.  
Any wear will be very small if the transfer rod is regularly 
maintained as described previously. 

Regularly 

These ‘O' rings should be checked for wear regularly, or if 
suspected to be faulty 

Regularly 

To check, the rod should be withdrawn into the transfer 
device chamber, with the gate valve fully closed, and 
located into position. 

 

The chamber should be evacuated until a vacuum of 
approx. 2x10-1mbar is achieved.   Rotate and move the 
transfer rod backwards and forwards, and observe any 
falling off of the vacuum. 

 

 

     

Figure 25 Transfer Rod  

To Change: 

1. Unscrew the black knob from the end of the transfer rod. 

2. Remove the Window from the transfer device by unscrewing the knurled ring. 

3. Withdraw transfer rod carefully through the housing. 

4. Using the special wrench supplied in the accessories pack unscrew the white plastic 
retaining rings at each end of the brass housing and the 'O' ring seals should now be 
visible. 

5. Using a small pair of tweezers, gently remove 'O' ring seal (Part No S100055) from the 
housing. 

6. Replace with new seals, first having coated lightly with vacuum oil.  Ensure seal is 
squarely seated in it's housing.  Do not over tighten the white plastic retaining rings at this 
stage. 

7. Refit transfer rod, first clean and coat with a light smear of fomblin grease. 

8. Refit the window and rod to the transfer device.  Ensure the window 'O' ring is clean and 
seated correctly. 

9. Recheck for vacuum leaks as in 'to check' above. 
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5.2 Preparation Chamber and Cold Stage 

(See Figure 26, page 41) 

After some use, the chamber can become littered with debris from fracturing, and the cold stage 
may require cleaning periodically. 

1. Ensure stage is at ambient temperature & mains power is switched  off. 

2. Vent the system via the gate valve, and remove sputtering head and carbon head. (The 
sputtering head should be taken to check and clean as described) 

3. Remove plexiglass lid by removing the 4 Cap Head screws. Take care to avoid scratching 
or damaging the lid, and also the 'O' ring seal.  The lid can be cleaned with alcohol and 
soft tissues. 
 

DO NOT USE SOLVENTS ON LID, and take care handling knife and 
manipulator assemblies.  

4. The knife and manipulator assembly can be removed for sharpening and cleaning, using 
whetstone, or very fine abrasive paper.  To remove knife - unscrew two small _enter_s 
screws. To remove manipulator - unscrew anticlockwise.  Both can be polished with 
Wenol, and cleaned in alcohol. 

5. It should be possible to remove the cold shield without having to remove the cold stage. 
(the cold stage can be removed as described in further sections). Referring to Figure: 12, 
and using an 2.5 Allen key, slacken the 2 off m3 screws approximately 2 turns. Do not 
remove completely.  It should now be possible to lift the cold shield clear of the cold 
stage, allowing it to be cleaned, and allowing access to the cold stage for cleaning. 

6. Polish the cold shield using Wenol polish, and clean with alcohol. 

7. Clean the work chamber using alcohol and soft tissues, removing any debris.  It should 
be possible to 'blow' any debris clear which is in difficult access areas, using a dust-off jet. 

8. Clean the cold stage with tissue soaked in alcohol, taking particular care to clean the 'V' 
guides.  Check for smooth  operation by inserting a stub which has been previously 
polished and cleaned. If it is suspected that the cold stage has any roughness, it maybe 
lightly polished using Wenol and re-cleaned with tissues soaked in alcohol.  (It may be 
useful to use cotton buds or similar for the 'V' Guide.  Also a foam cleanser such as 
'Amberclens' can be used for general cleaning.) 

9. Refit cold shield. 

10. Refit knife and manipulator assemblies. 

11. Refit plexiglass lid, ensuring surfaces and 'O' ring are clean.  The lid should be retained 
using the 4 off Allen screws.  These should be finger tight, and such that chamber lid 'O' 
ring is slightly compressed.  DO NOT OVERTIGHTEN. 

12. Refit sputter head and carbon head ensuring 'O' rings are clean. 

Do not use vacuum grease on these 'O' rings.  
  
 

NOTE. The opportunity should be taken to check the cold stage clamping with the 4 off stage 
clamping screws using 3 A/F hexagon allen key. 
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5.2.1 Preparation Chamber And Cold Stage 

 

Figure 26 Cold Stage & Preparation Unit 

To Remove Cold Stage: 

It should not normally be necessary to remove the cold stage for normal maintenance.  
However, the occasion may arise to change thermocouple or heater mat. 

1. The cold shield can be left in situ.  Remove the 4x stage clamping screws via the access 
holes in the cold shield. 

NOTE. The cold stage is clamped to the dewar with a two part assembly around the 
dewar rod.  The bottom clamp is threaded, and when all 4 clamp screws are free, this will 
allow the upper cold stage to be removed.  Do not remove single screw through _enter of 
rod as this retains bottom clamp. 

2. Carefully lift cold stage clear.  Sufficient to have access to the two thermocouple plugs 
and heater plugs. 

3. Unplug thermocouple and heater. 

4. Cold stage can be removed completely. 

5. The cold stage can be lightly polished using Wenol, and cleaned using alcohol.  Care 
should be taken not to damage thermocouple leads and heater mat leads.  These can be 
removed if required for further work on the stage, or if exchange is necessary. 

Re-Fitting Stage: 

1. The bottom clamp should have been retained by single screw through _enter of dewar 
rod. 

2. The 4x clamp bolts should be screwed in loosely to pick up on the threads. 

3. Having loosely located all the 4x clamp bolts, these should be tightened up finger tight. 
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4. The stage should be adjusted by eye to be central, by adjustment along the rod.  It sould 
also be checked for being level along its length. 

NOTE. There is no vertical adjustment. 

5. The bolts can be tightened up more firmly to allow alignment to be checked by using a 
stub located on the transfer rod to check free travel along the length of the cold stage. 

6. Carry out any minor adjustments, and re-check with the stub. 

7. Tighten the 4x clamp bolts firmly as good contact is required to ensure efficient cooling 
from dewar rod. 

5.2.2  Replacing Thermocouples 

Slacken retaining screw, and remove.  The thermocouple tips are potted in a metal eyelet for 
ease of fixing ensure the screw is tightened firmly to ensure good thermal contact 

5.2.3 Replacing Heater Mat. 

The heater mat is a thin foil heater, which is bonded to a plate.  The replacement heater 

will normally be supplied with the plate.  To change - remove the 4x retaining screws, and refit 
new heater.  Care should be taken to clamp the connection wires, on the edge of the thin foil 
heater.  (A similar procedure can be applied to the SEM Cold Stage). 

5.2.4 Carbon Head 

 

Figure 27 Carbon Head 

In addition to inter-run removal of debris, regular cleaning of the electrodes and surrounding 
area is recommended.  A foam cleanser can be used to clean electrodes, PTFE (plastic) parts, 
and chamber lid.  The electrodes may be lightly polished using wenol or similar.  Particular 
attention should be paid to the spring loaded contact slugs by removing the 'hard' deposits with 
a 'stiff' brush.  Also ensure the contact slugs can move freely. 

Depending on frequency of use, if by examination the spring loaded contact slugs appear to be 
losing tension and electrical contact, the springs should be changed.  (A spare set of springs 
and electrode 'O' rings, with assembly sketch, is provided with the instrument in the free issue 
kit). 
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To change the spring: 

1. Unscrew the electrode terminal. 

2. Spring and slug can be then removed. 

3. The opportunity should be taken to thoroughly clean and polish inside and outside of 
electrode using, and also the contact slug. 

4. Fit new spring and re-assemble, ensuring slug can travel freely in electrode housing. 

5.2.5 Sputter Head 

 

Figure 28 Sputter Head and Target 

 

Figure 29 Sputter Target Removal 

1. Remove sputter head. 

2. Unscrew target anticlockwise. 

3. Fit new target, which will already be bonded to backing plate. 

NOTE. It may be easier to remove ring magnet to screw target in position.  Then replace 
ring magnet which is held in place by its own magnetic attraction. 

4. Replace head and reconnect HT connections. 

An exchange target service with replacement and credit on used target and backing plate is 
available. 
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5.2.6 Radiant Metal/Evaporator Head 

 

Figure 29: Radiant/Metal Evaporator Head 

In addition to inter-run removal of debris, regular cleaning of the electrodes and surrounding 
area is recommended.  A foam cleanser can be used to clean electrodes, PTFE (plastic) parts, 
and chamber lid.  The electrodes may be lightly polished using Wenol or similar 

Depending on frequency of use, if by examination the tungsten filament appears to be broken the 
filament should be changed.  (A spare filament is provided, is provided with the instrument in the free 
issue kit). 

To change the tungsten filament: 

1. Unscrew the holding screws at the base of the electrodes. 

2. Remove damaged or worn filament. 

3. The opportunity should be taken to thoroughly clean and polish inside and outside of 
electrode using, and also the contact slug. 

4. Fit new filament by wrapping individual filament ends around the each electrode and 
tighten screws,  

5. The excess filament wire can then be discarded. 
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General  Maintenance Procedure  

Check vacuum pump oil level. Monthly 

Change oil every 6 months, using 1 litre of 
supergrade 'A' 

6 Monthly 

Check oil mist filter for saturation.  Change every 
6 months, or more regularly as required.  (This is 
a disposable plastic filter and cannot be 
reactivated) 

6 Monthly 

Regularly inspect electrical power cords and plugs 
for general condition. 

Regular 

 

ENSURE MAINS ELECTRICAL POWER IS OFF DURING ANY MAI NTENANCE 
AND SERVICE ACTIVITIES.  

 

NOTE. Consumable items can be obtained from Emitech or approved distributor.. Only Emitech 
recommended items should be used.  For technical assistance and advice contact Emitech. 

EM Technologies Ltd., 

South Stour Avenue, 

Ashford, 

Kent    TN23 7RS. ENGLAND.  

TEL: 01233 646332  (+44 1233 646332) 

FAX: 01233 640744  (+44 1233 640744) 

**If approved distributor not known - please contact Emitech direct for details. 
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5.3 Service 

Routine service should not be necessary. In the event of non-operation, carry out the following 
checks. 

Depending on nature of problem, disconnect power co rd BEFORE carrying out 
any servicing activities.  

 

1. Check power to Instrument: neon on rear of control unit should be illuminated. 

2. Check electronic supplies: The temperature controllers should be illuminated on the 
control unit. 

3. Check fuses: Refer to Appendix 7.2. 

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 'interlock' lead is connected. This is the 'interlock' to the H.T. sputtering supply, 
and carbon supply. 

9. Check all connections. 

In the event of all checks proving negative, please contact Emitech, or your local distributor. 

An advance delivery modular exchange service scheme is operated for the electronics boards: 

· Sputter Power supply Printed circuit board. 

· Carbon Power supply Printed circuit board. 

These can be customer installed in accordance with instructions provided. 

NOTE. Spares items can be obtained from Emitech or approved distributor**.  Only Emitech 
recommended items should be used.  For technical assistance and advice contact Emitech. 

EM Technologies Ltd., 

South Stour Avenue, 

Ashford, 

Kent    TN23 7RS. ENGLAND.  

TEL: 01233 646332  (+44 1233 646332) 

FAX: 01233 640744  (+44 1233 640744) 

**If approved distributor not known - please contact Emitech direct for details. 

5.3.1 Turbo Pump 

In the event of the turbo pump overheating, or an internal fault condition occurring - the turbo 
controller will automatically turn off power to the turbo pump.  After the pump has cooled down, 
or the fault has been rectified, the turbo pump will automatically run up. 

Should it be necessary for any reason, the system can be operated temporarily without the 
turbo pump operational. 

The turbo pump can be readily removed for exchange by the small vacuum coupling and the 4x 
M8  Cap head  screws. Ensure inlets are covered to prevent damage to turbo blades. 
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6 SPARES AND ACCESSORIES  

The following are available from Emitech, or your local distributor, and are featured in more 
detail in the current Emitech Consumables Catalogue.  Copies can be sent on request. 

6.1 Spares For K1250 Cryogenic System 

Description Catalogue Number Quantity 

Oil Mist Filter O7803 Each 

Supergrade 'A' Rotary Pump Oil  O7802 1 Litre 

Targets - 20mm. Dia x 0.1mm Thick bonded 
to Target Holder. Ex-Stock Delivery**. 

  

Gold Target (20mm)  EK8849 Each 

Gold/Palladium (60/40) Target EK8850 Each 

Multi Purpose Specimen Stub S8641 Each 

Fracture Rivets F6004 x100 

Carbon Cord C5421 x1Mtr. 

Carbon String C5420 x1Mtr. 

Freezing Cups P8002 x25 

Tissue Tek A5007 x110ml 

Evaporation Baskets B5223 x10 

Heater Mat (Preparation Chamber) H6402 Each 

Heater Mat (SEM Stage) H6403 Each 

Thermocouple T8860 Each 

Transfer Rod Seal ’O' Ring R8406 x5 

Preparation Chamber  'O' Ring R8407 x5 

Carbon Electrode 'O' Ring  R8408 x5 

Carbon Electrode Springs R8409 x5 

6.2 Useful Accessories For K1250 Cryogenic System 

Description Catalogue No. Quantity 

Amberclens Foam Cleanser C5427 Each 

Velin Tissue 150x150mm (6x6") C5410 Pack 500 

Velin Tissue 300x300mm (12x12") C5411 Pack 500 

Pegwood Sticks C5403 Pack 50 

Wenol Polish C5424 100ml. 

Cotton Buds C5405 x100 
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7 APPENDIX 

7.1 Figure Listings 

7.2 Fuse Listings 

7.3 Pump Plug Wiring  

7.4 Worldwide Electrical Supplies  

7.5 Graph Showing Expected Sputtering Rate 

7.6 Graph Showing Expected Coating Thickness 

7.7 Pump Diagram and Description 
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7.2 Fuse Listing 

230 Volts 

Title  Rating  Function  

Fuse 1 (1.25" x 0.25") T.10A Ceramic Main Power 

Fuse 2 (1.25" x 0.25") 8A Slo Blow  Vacuum Pump 

Fuse 3 (1.25" x 0.25") T2A Ceramic Mains To Prep Unit (Turbo) 

115 Volts  

Title  Rating  Function  

Fuse 1 (1.25" x 0.25") 15A Slo Blow  Main Power 

Fuse 2 (1.25" x 0.25") 10A Slo-Blo Ceramic * Vacuum Pump 

Fuse 3(1.25" x 0.25") T5A Ceramic Mains To Prep Unit (Turbo) 

 

T10A fuse is preferred.  May be substituted for 10A Slo-Blo ceramic - non preferred 

Fuse Standard IEC 127, CEE4. 

Fuse Standard CSA C22.2/UL 198G * 

Replacement fuses can be supplied by Emitech, or the approved distributor** 

EM Technologies Ltd., 

South Stour Avenue,  

Ashford, Kent  TN23 7RS, England.  

TEL: 01233 646332 (+44 1233 646332) 

FAX: 01233 640744 (+44 1233 640744) 

 

** If approved distributor not known - please contact Emitech direct for details. 
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7.3 Pump Plug Wiring 

 

  

Pin 3
Neutral

Pin 1
Live

Pin2
Earth

 

 

Pin UK and Europe U.S.A. and Canada 

1  ( Live or Hot) Brown Black 

2  ( Earth ) Green / Yellow Green 

3  ( Neutral) Blue White 
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7.4 Worldwide Electrical Supplies  

 

Country AC Volt/Freq. 

Brazil 220V/60Hz 

Canada 115V/60Hz 

France 220V/50Hz 

Germany 220V/50Hz 

India 230V/50Hz 

Ireland 230V/50Hz 

Israel 230V/50Hz 

Italy 220V/50Hz 

Korea 115V/60Hz 

Japan 100-200V/50Hz-60Hz 

Netherlands 220V/50Hz 

Norway 220V/50Hz 

Pakistan 230V/50Hz 

Portugal 220V/50Hz 

Scandinavia 220V/50Hz 

Singapore 240V/50Hz 

Spain 220V/50Hz 

Taiwan 220V/60Hz 

Turkey 220V/50Hz 

United Kingdom 220-240V/50Hz 

United States of America 115V/60Hz 
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7.5 Graph Showing Expected Sputtering Rate  

Sputtering Deposition Rate Using Gold

(Using Argon @ 1x10 -1mbar, target to sample spacing = 30mm)
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7.6 Graph Showing Expected Coating Thickness  
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7.7 Pump Diagram and Description 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Items 1-4 are always provided with main item. 

Items 5, 6 & 7 are also provided when pump supplied by Emitech. When not supplied by 
Emitech, Item 5 electrical pump connector is replaced by an alternative connector to fit to pump 
lead supplied with pump (see instruction manual for connections). 

Use Items 1-4 to connect vacuum hose from pump to unit. If pump not supplied by Emitech, the 
outlet of pump should be correctly vented or have oilmist filter supplied by manufacturer. 

The hose spigot is connected to the inlet of the pump with ‘O’ ring and clamp provided. The 
hose should be located with hose clips at both ends of vacuum hose. 

The pump electrical lead is designed to fit to pump electrical inlet (not shown on other side of 
pump, also check correct Electrical Voltage on small plate on other side of pump – it should 
match that of main unit). Ensure switch is left ON as the main unit controls the pump. 

To fit oilmist filter, remove vacuum outlet spigot from pump, screw in adaptor firmly (a grip type 
pliers may be needed), the oilmist filter can be screwed in hand tight. 

Vacuum Pump Inlet 
25nw with O-ring 

Vacuum Pump 
Spigot Outlet 25nw 

Pump On/Off Switch 

Item 1 : Vacuum 
Hose with main unit 

Item 2 : Hose Clip 
(two of) 

Item 3 : Hose Spigot 
(25nw) 

Item 4 : Clamp 
(25nw) 

Item 5 : Pump 
electrical lead to 
main unit (plug at 
rear of unit) 

Item 6 : Pump outlet adaptor 
 (if pump supplied by Emitech) 

Item 7 : Oilmist Filter 
(if pump supplied by Emitech) 
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8 REFERENCES 

Re-Print of “Low Temperature Scanning Electron Microscopy”  

By Dr. Alan Beckett. and Dr. N.D. Read. 

 

This is a very comprehensive paper and, in addition, has a very detailed reference section. 
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10 SAFETY INFORMATION FOR THE RETURN OF EQUIPMENT 
AND ACCESSORIES 

10.1 General Introduction 

The employer (user) is responsible for the health and safety of his employees.  This also applies 
to all those persons who come into contact with the Preparation Equipment and Accessories 
either at the user’s or manufacturer’s premises during repair of service.  The contamination of 
Preparation Equipment and Accessories has to be declared and the Health and Safety 
Declaration form completed. 

10.2 Health and Safety Declaration 

Those persons carrying out repair or service have to be informed of the condition of the 
components.  This is the purpose of the ‘Declaration of Contamination of Preparation Equipment 
and Accessories’. 

10.3 Dispatch 

When returning equipment the procedures set out in the Operating Instructions must be 
followed.  For example: 

· Drain the vacuum pumps. 

· Neutralise the flushing with gas. 

· Remove filter elements. 

· Seal all outlets. 

· Pack glass components safely. 

· Pack loose attachments securely for example stages. 

· Seal in heavy-duty polythene or a bag, 

· Dispatch in suitable transport container. 

Return Address:  

F.A.O.:  The Service Manager, 

Quorum Technologies Limited, 

South Stour Avenue, 

Ashford, 

Kent.    TN23 7RS. 

 

 



 

 

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 dispatch will be in accordance with  
the appropriate regulations covering Packaging, Transportation and Labeling of Dangerous Substances. 
 
 Name of Organisation: __________________________________________________________________________________ 
 
 Address: _____________________________________________________________________________________________ 
 
 ________________________________________________ Post Code: ________________________________ 
 
 Tel.:  _______________________________________ Fax.:  ________________________________ 
 
 Name: _______________________________________ Job Title: ________________________________ 
 
 Date:_______________________________________  Company Stamp: ________________________________ 


