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TESCAN – Tradition in innovative charged particle optics

About Us

▪ The first EM assembled at the TU Brno at the end of the 1940‘s

▪ Former Tesla Brno manufactured over 3 000 devices (TEM + SEM)  1950-1990

▪ TESCAN was founded by former scientists, engineers and managers of Tesla 
Brno (1991)

▪ First digital SEM TESCAN VEGA (1999)

▪ First TESCAN FIB-SEM system with Orsay Physics FIB (2007) 

▪ World’s first integrated Plasma FIB-SEM (2011)

Tesla BS241

Continuing over 60 years of electron microscopy
tradition in Brno, Czech Republic

2007 Today

TESCAN LYRA FIB-SEM TESCAN SOLARIS X

1951

TOH Headquarters

TESCAN BRNO - Production facility and RnD
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TESCAN – Tradition in Innovative Charged Particle Optics

About Us

▪ World’s first convergent beam chamber FIB / SEM 
developed for IBM (1990)

▪ First commercial FIB OEM columns (1997)

▪ World’s first ECR Plasma FIB-SEM (2011)

   …

30 years of experience and leadership in Focused Ions Beams 
and Gas Injection System technology

Today
1990’ 2011

iFIB – Plasma FIBGa FIB Nanospace

Orsay Physics – Fuveau, France
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Systems for TEM 
sample preparation in 

Semiconductors

4
D

 S
T

EM

TESCAN TENSOR

TESCAN Portfolio



A Plasma FIB-SEM platform for deep sectioning and the highest 
resolution end-pointing for package level failure analysis

TESCAN SOLARIS X 5

 Efficient and fast physical failure analysis using rapid artifact-free 
FIB milling

 Investigation of deeply buried structures in a large area
– up to 1 mm

 Nanometer-precision milling control thanks to high resolution end-
pointing at FIB-SEM coincidence

 The most beam-sensitive materials imaged in UHR with excellent 
surface sensitivity and high material contrast 

 High quality TEM samples prepared with negligible beam damage 
and Ga-free

 Even the most challenging composite samples (OLED and TFT 
displays, MEMS devices, isolation dielectrics) processed effectively

 Boosting productivity utilizing advanced workflows in Essence™ 
graphical user interface



 Prepare ultra-thin TEM samples easily from sub-10 nm semiconductor 
technology nodes using advanced dedicated workflows included in 
TESCAN‘s Essence GUI

 Create high quality TEM samples with negligible beam damage using 
gentle FIB milling down to 500V beam energy for final polishing

 Investigate your structures in inverted, planar and cross-lamella 
geometries, which is easily achieved with our nanomanipulator in our 
proprietary below-FIB position

 Shorten time to result with TESCAN AutoSlicer™ semi-automated TEM 
sample preparation module

 Achieve nanometer-precision end-pointing when milling or cross-
sectioning using the high-resolution imaging capabilities of the Triglav™ 
SEM column

 Perform UHR imaging on beam sensitive materials with TESCAN‘s 
highest resolution Triglav™ SEM column, with immersion optics 
designed for excellent surface sensitivity and high materials contrast at 
the beam coincidence point

 Ensure productivity for all users by utilizing advanced workflows
in TESCAN Essence™ graphical user interface

6

A solution for semi-automated high-quality TEM lamella preparation

TESCAN SOLARIS in Semiconductors



 TEM lamella was prepared from a 14 nm technology 

die. It helps to expose potential defects on the 

transistor contact level.

 The lamella can be prepared as a further step after 

delayering using SOLARIS X – fully in-situ without 

breaking the vacuum.

714 nm CPU sample preparation

CPU based on 14 nm node technology



Gas-assisted top-down delayering

14 nm CPU sample preparation 8

M7 M6 M5 M4 M3 M2

M1 M0

Monitoring of the process is based on collection the average secondary electron signal. Every
peak corresponds with one of the metal layers. This feature allows to stop on a required level.

M7 M6 M5 M4 M3 M2 M1 M0



Common industry TEM lamella preparation strategies

14 nm CPU sample preparation 9

InvertedTop-down Planar

FIB

Grid

Si

Pt Grid

Pt

Si

FIB

Grid

FIB

• Thickness of the TEM 
sample > 50 nm

• Large depth to be thinned 
(> 1 µm)

• Thin TEM sample to be prepared
< 50 nm

• Small depth to be thinned < 1 µm 
(thin layers on surface, device 
region)

• Avoid curtaining on the substrate 
from the structures above

• TEM sample parallel with
the sample surface (3D 
NANDs, memory samples
etc.)



1014 nm CPU sample preparation

Inverted TEM lamella preparation

 Inverted TEM lamella is obtained in 1 step: Rotation of the nanomanipulator probe by 180°

Probe
rotation

SEM

FIB

SEM

FIB

SEM

FIB

1. Extraction 2. Attachment 3. Polishing



1114 nm CPU sample preparation

SEM end-pointing

a) SEM 2 kV In-Beam SE b) SEM 1 kV In-Beam SE c) SEM 500 V In-Beam SE

 SEM low kV end-pointing during TEM lamella preparation



TEM lamella preparation

14 nm CPU sample preparation 12

100 nm

14 nm AMD Ryzen 3 sample 200 keV TEM image, final lamella 
thickness ~20 nm

TEM lamella preparation process 
steps – side view

5 µm

FIB 30 kV
FIB 5 kV

FIB 2 kV
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