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� Designed to meet your needs

• Load-Lock Transfer of Specimen: For fast prepara-
tion cycles and to minimize contamination inside
the fracturing system, the specimen can be loaded
through a load-lock transfer system. The load-lock
can also be used for reloading the electron beam
guns.

• Precise fracturing with microtome: LN2-cooled
fracturing knife with manual or motorized motion.
Precise control of microtome advance with stepper
motor.

• Ideal for freeze etching with precise specimen
temperature control: For freeze etching of fractured
surface the specimen temperature can be controlled
tightly. Peltier elements are used for precise tem-
perature ramping of the specimen stage. Above the 
specimen a LN2-cooled shutter prevents any con-
tamination of the specimen.

• Flexible shadowing: Electron beam source
angles can be preset from 0 to 90° for shadow-
ing and replication (Carbon layer at 90°). Statio-
nary or rotary shadowing is possible, offering a
wide range of shadowing options, including
“DARS” (Double axis rotary shadowing) .

• Precise film thickness control with automated 
quartz crystal thickness monitor and shutter
termination.

• Hydro-carbon free high vacuum pumping system;
A turbo molecular drag pump assures hydro--
carbon free operation of system.

• Option: Freeze Fracturing for Cryo SEM obser-
vation with VCT100 vacuum cryo transfer system.
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� Applications

• Freeze-fracturing of emulsions, liquids, gels, and sus-
pensions, immobilzed by jet-freezing, using the fractur-
ing device for cryo-jet sandwiches [1].

• Freeze-fracturing of cell suspensions, gels, and tissues
frozen on gold specimen carriers by high pressure
freezing, using the specimen table for gold specimen
carriers [2].

• Freeze-fracturing of cell suspensions and tissues frozen
on copper carriers by cryo-jet or plunge-freezing, using
the specimen table for copper carrier plates.

• Freeze-drying of viruses, isolated membranes, and cell
components, immobilzed by plunge-freezing, using the
magnetic specimen table for electron microscopy grids
[3].

• Freeze-drying of cell components or isolated mem-
branes and viruses and DARS [4].

• Freeze-fracturing for subsequent cryo SEM analyis.

� BAF060 History

Balzers and Hans Moor developed the first commercial
«freeze-etch» system and introduced it in 1964. The BAF060
brings the freeze fracturing technique to a new level, com-
prising an advanced microtome, flexible shadowing opti-
ons with ebeam sources and a load-lock transfer system.

� Literature:

[l] T. Müller et al. Scanning Microscopy
7,4:1295-1310 (1993)
Optimization and application of jetfreezing.

[2] T. Müller et al. Colloid and Polymer Science
267: 230-236 (1989)
Rheological and electron microscopic characterization
of aqueous carboxymethyl cellulose gels, part 11:
Visualization of the gel structure by freeze-fracturing.

[3] I. Wildhaber et al. J. Ultrastructure
Res. 80: 367-373 (1982)
The control of freeze-drying with deuterium oxide (D,0).

[4] R. Hermann et al. Scanning Microscopy
2,3: 1215-1230 (1988)
Double-axis rotary shadowing for high resolution
scanning microscopy.
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� Specification of BAF060

1. Dimensions of the BAF060 System and Space
for Installation
According to the scale drawing

2. Vacuum Chamber
High vacuum main chamber (25 l), final vacuum:
p < 10-6 mbar)
Rough vacuum load lock (1 l), automatic VAT gate valve.

3. Pumping System
Pfeiffer TMH 260 turbomolecular drag pump,
Vacuubrand MD4 membrane backing pump

4. Universal Pump Control UPC 010
Vacuum measurement functions:
• Pirani rough vacuum gauge in chamber, load lock,

and back area
• Cold cathode high vacuum gauge in chamber
• Automatic switch from rough to high vacuum

display of chamber pressure
• LED display of chamber pressure, load lock and

fore line.
Pump control functions:
• TMH 260 “full speed” (100%) or standby" (75%)
Logic functions:
• Pressure set point detection for automatic control

of pumps and valves
• Sequenced pumping, venting and stop of process.
User functions:
• Switchboard to start pumping venting processes,

LED user guide
• Mimic diagram with LED indication of valves, pumps

and pressure set points
• Satellite switch for ergonomic load lock control

via UPC 010
• Automatic control of the load lock gate valve with

by light barrier
5. Multi Temperature Control MT010

• Fills the chamber dewar with liquid nitrogen.
• Conductive cooling of the cold stage

(temperature control with Peltier element) and
cooling of knife and shutter to base temperature
independent of specimen cold stage temperature.

• Control and monitoring of specimen cold stage
temperature Range [+50ºC to -170º

• Accuracy of stage temp: r1qC
• For bake out: Quick release of the liquid nitrogen

from the chamber dewar and flush with heated
compressed air

• Display of actual specimen stage temperature
• Indication, if dewar and knife temperature are

ready for operation.

Front view

Top view
All dimensions in mm
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Freeze Fracturing Device

6. Electron Beam Evap. Control EVM030
Degas functions:
• Individually preselected high voltage, current, and

time values for the subsequent degassing of two
electron beam guns EK 030

Evaporation functions:
• Manual presetting of the individual evaporation

values of:
Gun 1: Pt-C, Ta-W, Cr, Pt-Ir-C, or C
Gun 2: C or Pt-C, Ta-W, Cr, Pt-Ir-C

• Memory of the pre-selected evaporation parameters
after power failure

• Operation of two electron beam guns EKE 030 with
stabilized high voltage and current values.

• Evaporation values can be modified manually during
the evaporation, and the last value will be stored.

7. Quartz Thin Film Monitor QSG060
Quartz crystal head is placed between gun 1 and gun
2 and moves together with guns. The quartz is exposed
permanently to the evaporation beam.
Film thickness measurement:
• Range: 0.0 nm to 999.9 um (auto-ranging nm, um)
• Resolution: 0.1 nm
Deposition rate measurement:
• Range: 0.00 nm/s to 999.9 nm/s
• Resolution: 0.01 nm/s (Density > 3.2 g/cm3);

1 nm/s (Density < 3.2 g/cm3)

Shutter functions:
• Shutter will close, when the termination thickness

is achieved
• Control will switch to next layer
Memory functions:
• 5 layers with independent thickness values

8. Freeze Fracturing Device with MDC010 control
Rotation cold stage
• Programmable [40 to 150 rpm]
• Pre-programmed locking position for specimen

transfer
Knife movement
• Motorized [21 to 60 rpm], low vibrations
• Single step operation
• Manual operation with handwheel
• Selectable knife advance with stepper motor:

between 1um and 40 um. Manual or automated
advance selectable.

Shutter operation
• Controlled by QSG060 quartz thin film monitor
Logic functions
• For specimen exchange to lock chamber the

specimen stage is automatically positioned,
the shutter is opened and the guns are moved out of
the transfer area.

Elevation angle of the electron beam evaporation
sources:
• Both guns are moved together [fixed angle between

gun 1 and gun 2 is 45º]
• Select gun 1 or gun 2, and move to desired elevation

(individual evaporation position is indicated)
• Select gun 1 or gun 2 for locking (moving to its

individual locking position)
• Move up and down with guns for DARS

(double angle rotary shadowing)
9. Observation Device

• Binocular with 7 x and 14 x magnification.
10. Manipulators

• Manipulator for specimen tables with guided
movement

• Manipulator for guns 1 and 2
11. Set of Accessories

• Loading station for the mounting of specimens to
the specimen tables (liquid nitrogen dewar (metal)
containing a tiltable cold stage for specimen tables
and a platform for specimens. Mounting of
specimen to the different specimen tables and
preparation for transfer into the BAF060.

• Tubes for: liquid nitrogen, compressed air and
nitrogen gas

• Specimen table for knife freeze fracturing on gold
carrier plates.

12. Set of Tools
13. Set of Spare Parts
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� Technical Specifications

BAF060 System

ORDERING INFORMATION ORDER NO.

BAF060 standard system according to the specifications 1 to 13
3 x 400 V 50–60 Hz
3 x 208 V 60 Hz

TECHNICAL DATA

Weight 300 kg
Dimesions see scale drawings

Values Connections
Media required – Electrical connections 1.5 kVA

Fuse: 25 AT Please contact Leica Microsystems
– Compressed air: 4–7 bar for detailed installation

requirements
– Nitrogen gas: 0.5 bar
– Liquid nitrogen: in

out
– Water (optional): in

out

ACCESSORIES 

Illumination Fiber optic illumination device 
Spare light bulb 

Specimen tables for – fracturing of cryo jet sandwiches 
– cutting on gold carrier plates (included)
– cutting on copper carrier plates 
– freeze-drying on EM grids 

Liquid nitrogen supplies – Liquid nitrogen tank 60 liters, self-pressurizing
– Liquid nitrogen hand valve 

OPTIONS

Cryo fixation device – TFD010 Transfer device 
– JFD030 Jet freezing device 

Consumables – Hard metal knife, 15 mm 
– Evaporation material

C (set) 
Pt-C (set) 
Pt-Ir-C (1 pcs) 
Ta-W (set) 
Cr (10 pcs) 

– Electron beam gun filaments (5 pcs) 
– Quartz crystals, 6 MHz (10 pcs) 
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Cross fracture

Plasmatic fracture face

Exoplasmatic fracture face

Plasmalemma

Reliable Shadow Casting Results achieved already at -105 C on Freeze-fractured Baker’s yeast (Saccharomyces cerevisiae)
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Leica Microsystems –
the brand for outstanding products

Leica Microsystems’ mission is to be the world’s first-choice provider of innovative solutions to our
customers’ needs for vision, measurement and analysis of micro-structures.

Leica, the leading brand for microscopes and scientific instruments, developed from five brand
names, all with a long tradition: Wild, Leitz, Reichert, Jung and Cambridge Instruments. Yet Leica
symbolizes innovation as well as tradition.

Leica Microsystems – an international company
with a strong network of customer services
Australia: North Ryde Tel. +61 2 8870 3500 Fax +61 2 9878 1055

Austria: Vienna Tel. +43 1 486 80 50 0 Fax +43 1 486 80 50 30

Belgium: Groot Bijgaarden Tel. +32 2 790 98 50 Fax +32 2 790 98 68

Canada: Richmond Hill/Ontario Tel. +1 905 762 2000 Fax +1 905 762 8937

Denmark: Herlev Tel. +45 4454 0101 Fax +45 4454 0111

France: Rueil-Malmaison Tel. +33 1 47 32 85 85 Fax +33 1 47 32 85 86

Germany: Wetzlar Tel. +49 64 41 29 40 00 Fax +49 64 41 29 41 55

Italy: Milan Tel. +39 02 574 861 Fax +39 02 574 03392

Japan: Tokyo Tel. +81 3 5421 2800 Fax +81 3 5421 2896

Korea: Seoul Tel. +82 2 514 65 43 Fax +82 2 514 65 48

Netherlands: Rijswijk Tel. +31 70 4132 100 Fax +31 70 4132 109

People’s Rep. of China: Hong Kong Tel. +852 2564 6699 Fax +852 2564 4163

Portugal: Lisbon Tel. +351 21 388 9112 Fax +351 21 385 4668

Singapore Tel. +65 6779 7823 Fax +65 6773 0628

Spain: Barcelona Tel. +34 93 494 95 30 Fax +34 93 494 95 32

Sweden: Kista Tel. +46 8 625 45 45 Fax +46 8 625 45 10

Switzerland: Heerbrugg Tel. +41 71 726 34 34 Fax +41 71 726 34 44

United Kingdom: Milton Keynes Tel. +44 1908 246 246 Fax +44 1908 609 992

USA: Bannockburn/lllinois Tel. +1 847 405 0123 Fax +1 847 405 0164

and representatives of Leica Microsystems
in more than 100 countries.

Leica Microsystems operates internationally in four divi-
sions, where we rank with the market leaders. 

• Life Science Research Division
Leica Microsystems’ Life Science Research Division sup-
ports the imaging needs of the scientific community with
advanced innovation and technical expertise for the visu-
alization, measurement and analysis of microstructures.
Our strong focus on understanding scientific applications
puts Leica Microsystems’ customers at the leading edge
of science.

• Industry Division
The Leica Microsystems Industry Division’s focus is to
support customers’ pursuit of the highest quality end re-
sult by providing the best and most innovative imaging
systems for their needs to see, measure and analyze the
microstructures in routine and research industrial appli-
cations, in materials science and quality control, in foren-
sic science investigations, and educational applications. 

• Biosystems Division
The Biosystems Division of Leica Microsystems brings
histopathology labs and researchers the highest-quality,
most comprehensive product range. From patient to
pathologist, the range includes the ideal product for each
histology step and high-productivity workflow solutions
for the entire lab. With complete histology systems fea-
turing innovative automation and Novocastra™ reagents,
the Biosystems Division creates better patient care through
rapid turnaround, diagnostic confidence and close cus-
tomer collaboration.

• Surgical Division
The Leica Microsystems Surgical Division’s focus is to
partner with and support micro-surgeons and their care
of patients with the highest-quality, most innovative surgi-
cal microscope technology today and into the future.

www.leica-microsystems.com
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