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ZEISS offers you access to a groundbreaking technology 

for a rapidly developing application space. The ZEISS 

M
ultiSEM

 Research Partner Program
 is m

eant for early 

adopters w
ho w

ant to profit from
 the opportunities of 

new
 technologies and becom

e m
em

bers of a w
orldw

ide 

grow
ing com

m
unity. In close relationship w

ith you w
e 

w
ill w

ork as partners at the forefront of science.  

By providing individual application support and a 

 Prem
ium

 Service concept, w
e help you to explore new

 

territory. A
re you ready to take the next step?

M
ouse brain section, im

age acquired using ZEISS M
ultiSEM

 506 
w

ith 91 beam
s and at 4 nm

 pixel size. The hexa gonal field of 
view

 (FoV) is 165 µm
 w

ide. Sam
ple: courtesy of  

J. Lichtm
an, H

arvard U
niversity, Cam

bridge, M
A

, U
SA

U
nleash the speed of this unique scanning electron m

icroscope and start thinking 
about new

 dim
ensions. N

ow
, at last, you can im

age huge sam
ples at nanom

eter 
resolution, driven by the unrivalled acquisition speed of M

ultiSEM
.

M
ultiSEM

 is designed for continuous, reliable 24/7 operation. Sim
ply set up your 

high-throughput data acquisition w
orkflow

. Then get on w
ith your day w

hile 
M

ultiSEM
 takes high contrast im

ages all by itself – no supervision needed.

M
ultiSEM

 uses ZEN
 im

aging softw
are, so you can control this pow

erful m
icro- 

scope in an intuitive yet flexible w
ay. A

utom
ated tuning routines m

ake sure you 
achieve the best high resolution data.

R
evo

lutio
n

ize th
e Sp

eed
 o

f Electro
n

 M
icro

sco
p

y w
ith

 ZEISS
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Click here to zoom
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Sim
p

ler. M
o

re In
tellig

en
t. M

o
re In

teg
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.

H
ig

h
est-ever A

cq
uisitio

n
 Sp

eed

at N
an

o
m

eter R
eso

lutio
n

M
ultiple electron beam

s w
orking in parallel give 

you unprecedented gross im
aging speed. A

cquiring 

an area of 1 m
m
² at 4 nm

 pixel size takes only a 

few
 m

inutes of im
aging tim

e. The unrivaled im
ag-

ing speed of m
ore than 1 TB per hour enables 

 im
aging of large volum

es (> 1 m
m
³) at nanom

eter 

resolution. O
ptim

ized detectors collect the secon-

dary electron signals very efficiently, providing you 

w
ith high contrast im

ages at low
 noise levels.

A
n

o
th

er First: Electro
n

 M
icro

sco
p

y  

w
ith

 ZEN
 Im

ag
in

g
 So

ftw
are

By introducing ZEN
 to M

ultiSEM
, w

e bring the 

standard softw
are for ZEISS light m

icroscopes  

to the w
orld of electron m

icroscopy. ZEN
 lets you 

control M
ultiSEM

 in a straightforw
ard, intuitive 

w
ay. Sm

art auto-tuning routines support you as 

you capture optim
al im

ages w
ith high resolution 

and quality. You quickly and easily set up even 

com
plex autom

ated acquisition procedures, 

adapted and tuned to your sam
ple im

aging. 

ZEN
 for M

ultiSEM
 also m

asters the high speed 

 required for continuous, parallel im
age recording. 

A
n open application program

m
ing interface (A

PI) 

is provided for flexible and fast application 

 developm
ent.

Electro
n

 M
icro

sco
p

y o
f H

ug
e Sam

p
les

M
ultiSEM

 is built for continuous 24/7 operation 

and equipped w
ith a sam

ple holder covering an 

area of 10 cm
 × 10 cm

. That m
eans you no longer 

have to sacrifice sam
ple size for nanom

eter reso- 

lution. You can finally im
age the entire sam

ple and 

discover everything you need to answ
er your scientific 

questions. W
ith autom

ated acquisition protocols 

to enable large area im
aging, you w

ill get the  

detailed full picture‚ w
ithout losing the m

acro-

scopic context.

M
ouse brain section (50 nm

 thick) im
age acquired in 1.3 s  

w
ith a M

ultiSEM
 505  covering a hexagonal field of view

 of  
108 µm

 × 94 µm
. Sam

ple: courtesy of J. Lichtm
an, H

arvard  
U

niversity, Cam
bridge, M

A
, U

SA

M
ouse brain section, autom

ated im
age acquisition of 1 m

m
² at  

4 nm
 pixel size totaling 100 G

B of data. Sam
ple: courtesy of  

J. Lichtm
an, H

arvard U
niversity, Cam

bridge, M
A

, U
SA

ZEN
 im

aging softw
are is used to control the M

ultiSEM
.
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M
ultiSEM

 achieves high im
aging speed by em

ploying m
ultiple electron beam

s and detectors in parallel.  

The key to this approach is a finely tuned detection path (red) collecting a large yield of secondary electrons 

used for im
aging w

ith a m
ultiple detector array. Each beam

 carries out a synchronized scanning routine at 

one sam
ple position, resulting in a single sub-im

age. The electron beam
s are arranged in a w

ell-characterized 

hexagonal pattern. By m
erging all sub-im

ages together, the final, full im
age is form

ed. 

A
 parallel com

puter setup is used for fast data recording ensuring high total im
aging speed. Im

age 

 acquisition and w
orkflow

 control are fully separated in the M
ultiSEM

 system
 to guarantee full perform

ance.

Tw
o M

ultiSEM
 versions are currently available. 

M
ultiSEM

 505 w
ith 61 beam

s in parallel offers 

high acquisition speed at top resolution w
hile 

M
ultiSEM

 506 w
ith 91 beam

s provides an even 

higher im
aging throughput by covering a larger 

area per single scan pass. M
ultiSEM

 505 provides 

a data rate of up to 1 TB per hour, w
hereas 

 M
ultiSEM

 506 offers a data rate of up to 1.5 TB 

per hour.

 The im
age above (graphics processor chip) show

s 

the fields of view
 of the tw

o M
ultiSEM

 versions − 

M
ultiSEM

 506 covers a 50%
 larger area w

ith just a 

single scan pass.
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Yo
ur C

o
m

p
lem

en
tary W

o
rkfl

o
w

 So
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 fo

r A
cq
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 o
f Serial Sectio

n
s 

U
p to 1000 serial sections can be collected in one day by the ATU

M
tom

e, an autom
ated tape collecting ultram

icrotom
e. Subsequently, the tape w

ith sections is 

 m
ounted on a silicon w

afer and can be im
aged w

ith a ZEISS light m
icroscope using ZEN

 im
aging softw

are and Shuttle &
 Find. 

By taking a light m
icroscope overview

 im
age you can plan your experim

ent and navigate easily on your sam
ple w

ithin the M
ultiSEM

 using the sam
e ZEN

 softw
are user  

interface. For planning and setting-up the acquisition w
orkflow

 only one graphical user interface is needed. A
utom

ated section detection supports you in identifying and 

targeting your regions of interest in a very efficient w
ay.
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Im
ag

e P
ro

cessin
g

 an
d

 O
n

lin
e A

n
alysis

The high-perform
ance im

age acquisition pipeline 

of M
ultiSEM

 provides processing tools that run in 

the background during data acquisition. A
 flexible 

user interface supports im
age stitching for a w

ide 

range of sam
ples.

A
uto

m
ated

 Sectio
n

 D
etectio

n

ZEN
 for M

ultiSEM
 em

ploys a section detection 

 algorithm
 that saves you hours of m

anual labor. 

By tem
plate m

atching all sections are labeled 

 autom
atically and can be defined as regions of 

 interest for the experim
ent setup. Selected sub-

regions can be transferred from
 one section to all 

others by just one m
ouse click. 

In
tellig

en
t R

etake M
an

ag
er

ZEN
 for M

ultiSEM
 features a unique and intelligent 

data m
anagem

ent system
 to ensure data com

-

pleteness. A
ssess your data quality by using the 

high resolution view
er. If required, the sm

art re-

take m
anager supports you in setting up the fol-

low
-up experim

ent. Retake im
ages are seam

lessly 

added to the existing data set.
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Typical A
pplications, Typical Sam

ples
Task

ZEISS M
ultiSEM

 O
ffers 

Stained Serial Sections of Brain Tissue
Capture large im

ages of sections for subsequent 3D
 reconstruction 

needed for analysis in connectom
ics

H
ighest throughput electron m

icroscopy at high resolution

U
ltrathin Sections from

 Cultured Cells  
or Tissue Cultures

Screen through large sets of sam
ples w

ith different treatm
ents  

and com
pare the results.

Larger regions of interest (RO
I) in less tim

e and for com
plete 

experim
ental trials, statistics becom

e m
ore reliable

Reverse engineering, Com
puter Chips, 

Patterned Silicon W
afers

Exam
ine large areas w

ith nanom
eter-sized structures

Im
aging of entire chip surfaces in reasonable tim

e fram
es

A
nalysis of Polished Rock Sam

ples
Exam

ine large sam
ple surface areas to evaluate natural resources

Better quantitative assessm
ent, larger RO

Is, better statistics 

Characterization of critical battery com
ponents

A
nalysis of large sam

ple areas to quantify aging processes in 
batteries

Real, large-area quantitative assessm
ent, delivering significant 

statistically relevant data

Resin-em
bedded bone sam

ples
A

nalysis of cell distribution patterns on the etched surface of bulk 
bone sam

ples
Retrieving contextual inform

ation about sm
all features of 

 interest at a m
acroscopic scale
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M
ouse brain, 50 nm

 thick section. Im
age acquired w

ith  
M

ultiSEM
 505 covering a hexagonal field of view

 of  
108 μm

 × 94 μm
 at 4 nm

 pixel size. Sam
ple: courtesy of  

J. Lichtm
an, H

arvard U
niversity, Cam

bridge, M
A

, U
SA

.

M
ouse brain, 50 nm

 thick section. Im
age acquired w

ith 
 M

ultiSEM
 506 covering a hexagonal field of view

 of 165 μm
 × 

143 μm
 at 4 nm

 pixel size. Sam
ple: courtesy of J. Lichtm

an, 
H

arvard U
niversity, Cam

bridge, M
A

, U
SA

.

65 nm
 technology node graphics processor integrated circuit, 

stripped to its silicon substrate w
ith H

F acid etching. Im
age ac-

quired w
ith M

ultiSEM
 506 at 4 nm

 pixel size, covering a hexago-
nal field of view

 of 165 µm
 × 143 µm

.

H
igh m

aturity shale rock sam
ple w

ith broad ion beam
 m

illed 
surface. Im

age acquired w
ith M

ultiSEM
 505 at 4 nm

 pixel size, 
field of view

 is 108 µm
 × 94 µm

. Sam
ple: courtesy of L. H

athon, 
U

niversity of H
ouston, H

ouston, TX, U
SA

.

Fem
oral neck sam

ple, PM
M

A
 em

bedded, surface-polished and 
selectively etched to carve out osteocytes, hidden w

ithin the bone 
m

atrix before. Im
age acquired w

ith M
ultiSEM

 505 at 12 nm
 pixel 

size, field of view
 is 135 µm

 × 117 µm
. Sam

ple: courtesy of 
M

. Knothe Tate, U
niversity of N

ew
 South W

ales, A
ustralia, and  

U
lf Knothe, Cleveland, O

H
, U

SA
.

Separator foil of a cycled battery w
ith precipitates from

 the 
 anode side. Im

age acquired w
ith M

ultiSEM
 505 at low

 landing 
energy of 1 keV and 4 nm

 pixel size, covering a field of view
 of 

108 µm
 × 94 µm

. Sam
ple: courtesy of U

. G
olla-Schindler and  

T. Bernthaler, H
ochschule A

alen, A
alen, G

erm
any.
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A
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Function
Technical D

etails

A
irlock

Enables quick, m
anual specim

en transfer (≤ 5 m
in) into cham

ber. 
U

se of airlock m
inim

izes contam
ination and m

axim
izes sam

ple 
throughput

Consists of 
•  A

irlock cham
ber w

ith integrated control w
indow

 &
 panel 

•  Rem
ovable sam

ple transfer rod 
•  Control integrated in ZEN

 softw
are

Cham
ber Plasm

a Cleaner
For cleaning the M

ultiSEM
 cham

ber. Reduction of contam
ination 

by hydrocarbons results in im
proved im

age quality and resolution
G

eneration of reactive gas-phase radicals rem
oving unw

anted 
contam

inants. 
Consists of 
•  Plasm

a Cleaner Evactron Zephyr 
•  A

dapter kit for M
ultiSEM

 cham
ber 

•  Control integrated in ZEN
 softw

are

Sam
ple Plasm

a Cleaner
For cleaning and etching the sam

ple in the airlock. Reduction of 
sam

ple surface contam
ination results in im

proved im
age quality 

and resolution

G
eneration of reactive gas-phase radicals rem

oving unw
anted 

contam
inants. Requires airlock. 

Consists of 
•  Plasm

a Cleaner Evactron Zephyr 
•  M

ultiport for M
ultiSEM

 airlock 
•  A

dapter Kit for M
ultiport 

•  Control integrated in ZEN
 softw

are

Standard Sam
ple H

older
Flat surface holder for flexible sam

ple m
ounting  

(≤ 100 × 100 m
m
²)

Including L-m
arker fiducials for Shuttle &

 Find functionality 

M
ulti-Purpose Sam

ple H
older

For m
ounting standard sized EM

 stubs and silicon w
afer chips. A

d-
ditional space for flexible sam

ple m
ounting (ca. 50 × 50 m

m
²)

Including L-m
arker fiducials for Shuttle &

 Find functionality,  
dedicated slots for standard sized EM

 stubs  
(6 × 12.7 m

m
, 3 × 25.4 m

m
, 2 × 32.0 m

m
),  

6 × silicon w
afer chips (10 × 10 m

m
)

M
ulti-Purpose Sam

ple H
older for Life Sciences

For m
ounting standard sized EM

 stubs, TEM
 grids and  

ITO
 cover slips. A

dditional space for flexible sam
ple m

ounting  
(ca. 45 × 35 m

m
²)

Including L-m
arker fiducials for Shuttle &

 Find functionality,  
dedicated slots for standard sized EM

 stubs  
(6 × 12.7 m

m
, 2 × 25.4 m

m
, 1 × 32.0 m

m
),  

6 × silicon w
afer chips (10 × 10 m

m
),  

8 × TEM
 grids and 2 × cover slips

A
dapter Plate for ZEISS Light M

icroscope
For m

ounting M
ultiSEM

 sam
ple holders directly onto  

light m
icroscope stage

Suitable for ZEISS A
xio Im

ager Vario
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Yo
ur Flexib

le C
h

o
ice o

f C
o

m
p

o
n

en
ts

A
ccessory

Function
Technical D

etails

W
orkflow

 A
dd-ons

Light M
icroscope

Large area im
aging (> 10 cm

²) for fast sam
ple overview

 and region 
of interest selection. Sam

ple positions can be accurately identified 
and relocated w

ithin M
ultiSEM

Recom
m

ended m
icroscope is ZEISS A

xio Im
ager.A

2 Vario. 
ZEN

 softw
are (blue edition) w

ith Shuttle &
 Find licence required. 

ATU
M

tom
e

A
utom

ated sectioning and section collection of resin-em
bedded 

biological tissue
U

ltram
icrotom

e based section collection robot from
  

RM
C Boeckeler. U

p to 1000 sections per day w
ith a typical  

sam
ple thickness of 30 – 50 nm
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23

800 m
m

800 m
m

1250 mm

1000 m
m

1250 mm

1200 m
m

1250 mm

1200 m
m

800 m
m

Service
A

rea

Approx. 4600 mm

A
pprox. 4200 m

m

4

5
7

6

1

1250 m
m

2600 mm

1
3

4

2

6
5

11

N
o.

D
escription

Size (m
m

) approx.
W

eight (kg) approx.
Load D

istribution (kg) approx.
Footprints (m

m
) approx.

1
M

icroscope
1250 × 1200 × 2600

1600
4 × 400

4 × ∅
 156

2
PSU

 Rack
800 × 800 × 2100

300
4 × 75

4 × ∅
 39

3
IA

 Rack
800 × 800 × 2100

M
ultiSEM

 505: 272 
M

ultiSEM
 506: 332

M
ultiSEM

 505: 4 × 68
M

ultiSEM
 506: 4 × 83

4 × ∅
 39

4
Table and PC

1153 × 980 × 1350
112

4 × 28
4 × ∅

 50

5
Static D

am
ping Block

180 × 180 × 160
13

1 × 13
180 × 180

6
Q

uiet m
ode

350 × 350 x 550
5

1 × 5
350 × 350

7
Pre-Vacuum

 Pum
p

430 × 250 × 290
25

1 × 25
200 × 180
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Tech
n

ical Sp
ecifi

catio
n

s

Electron O
ptics

M
ultiSEM

 505
M

ultiSEM
 506

Resolution
Average resolution of all beam

s @
 1.0 kV, 1.5 kV, 3.0 kV

 
≤ 3.5 nm

Resolution U
niform

ity
@

 1.0 kV, 1.5 kV, 3.0 kV and 12 µm
 pitch size

≤ ± 0.5 nm
 

≤ ±1 nm

Landing Energy
Range

1.0 − 3.0 kV

Beam
 A

rrangem
ent

Beam
 pattern

H
exagonal

N
um

ber of beam
s

61
91

Pitch size (w
idth of single beam

 im
age)

 
12 µm

 or  
 

15 µm
 (optional)

Pitch uniform
ity

 
≤ ±1 %

Field of View
 (FoV)

Long axis of hexagon (12 µm
 pitch / 15 µm

 pitch)
108 µm

 / 135 µm
132 µm

 / 165 µm

Beam
 Current

Single beam
 

≥ 570 pA

Total current
≥ 35 nA

≥ 52 nA

U
niform

ity
≤ ±10 %

Electron Source
Filam

ent
Schottky em

itter

Filam
ent current stability

≤ 1 %
 per hour 

Beam
 Blanker

Electrostatic beam
 blanker

W
orking D

istance
1.4 m

m

D
etection

Secondary electron projection optics  
w

ith high-efficiency m
ulti detection unit

Scanning

Scan Rate
M

ax. 20 M
H

z per beam
,  

different discrete scan  
speeds are available

Scan M
ode

Step and scan

Pixel Size
Range for com

plete stitching (at 12 µm
 pitch)

 
2 nm

 – 20 nm

Scan A
rrangem

ent
Im

age tile consists of  
61 Sub-Im

ages arranged  
in a hexagonal pattern

Im
age tile consists of  

91 Sub-Im
ages arranged  

in a hexagonal pattern

A
djustable overlap of  

adjacent scan fields
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Tech
n

ical Sp
ecifi

catio
n

s

Stage and Specim
en

M
ultiSEM

 505
M

ultiSEM
 506

Stage
Type:

Stepper Stage

U
sable travel range x/y/z:

100 / 100 / 30 m
m

Repeatability XY
≤± 3 µm

Settling tim
e

≤ 1.5 s

Specim
en Requirem

ents
M

axim
um

 size in XY
100 × 100 m

m
²

M
axim

um
 height

≤ 30 m
m

M
axim

um
 flatness

≤ 500 nm
 / 100 µm

 (Peak-to-Peak)

M
axim

um
 w

eight
≤ 0.2 kg

Specim
en Exchange Tim

e
w

ith airlock
≤ 5 m

in

Softw
are

U
ser Interface 

ZEN
 for M

ultiSEM

A
pplication Program

m
ing Interface (A

PI)
provided for custom

 w
orkflow

 developm
ent

Shuttle &
 Find Functionality

Reliable transfer of sam
ple coordinates from

 different  
im

aging m
odalities (e.g. light m

icroscope or single-beam
 SEM

)

Perform
ance M

onitoring
Check of all relevant system

 param
eters such as vacuum

 pressures  
or optics alignm

ent quality

Parallel Softw
are A

rchitecture
D

istributed im
age acquisition

D
ata Base Support

provided for w
orkflow

 and data m
anagem

ent

A
utom

ated A
lignm

ent Functions
autofocus, auto-stigm

ation, detector equalization, etc.

Im
age A

cquisition W
orkflow

G
raphical Experim

ent Setup
Im

age based region of interest selection

A
utom

ated Section D
etection (O

ption)
Fast w

orkflow
 setup for serial sections im

aging

Interaction Requirem
ent

M
ax. 1 hr/24 hrs dedicated user interaction for beam

  
alignm

ent &
 calibration
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Tech
n

ical Sp
ecifi

catio
n

s

Com
puter H

ardw
are

M
ultiSEM

 505
M

ultiSEM
 506

M
ain Controller

≥ 4 core CPU
 (64 Bit),  

≥ 32 G
B D

D
R, ≥ 1 TB H

D
,  

m
in. 2 ports w

ith 1 G
bit Ethernet

M
ain Controller O

perating System
W

indow
s

® 7 (64 Bit)

D
isplay

2 M
onitors, 1920 × 1080 Pixel, 24"

Im
age A

cquisition
8 PCs, in 19" Rack

12 PCs, in 19" Rack

Im
age A

cquisition PC
≥ 4 core CPU

 (64 Bit),  
≥ 32 G

B D
D

R3, 1 G
bit ethernet, 10 G

bit ethernet to custom
er netw

ork

D
ata Transfer Rate to Custom

er N
etw

ork
 ≥ 10 G

bit ethernet

Vacuum
 System

Cham
ber Vacuum

 Pum
ps

Turbo m
olecular pum

p (≥ 280 l/s); oil-free Scroll Pum
p

Cham
ber O

perating Pressure
≤ 1 × 10

-5 m
bar

M
onitoring

A
utom

atic m
onitoring of all relevant pressures 
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