
Service is a critical aspect of 
microscopy, as it is for all scientific 
equipment. It typically follows a pre-
dictable path through the lifetime of 
each microscope, from installation 
and training to regular calibration 
and maintenance, with occasional 
on-demand support for consuma-
bles or relocation. Replacing a 
microscope is a far more complex 
decision as it involves concerns 
about the availability of spare parts, 
rising downtime and labor costs, 
and declining software productivity, 
or about the increased financial 
burden of replacement that may 
result in the loss of valuable acces-
sories and workflows. Environmental 
responsibility adds another layer of 
complexity: does a replacement 
increase the environmental impact, 
or lower it through better energy 
efficiency? A modern approach to 
service offers a clear path forward: 
replace only the outdated and inef-
ficient electronics and software, 
while preserving the rest of the sys-
tem. This modernization strategy 
delivers sustainable service at 
lower costs and with minimum envi-
ronmental impact: long-term value 
without unnecessary waste.

SEM Repairs: A Service 
Overview

Scanning Electron Microscopes (SEM) 
are often introduced and described 
with diagrams of a column with lenses, 
detectors, and deflectors. But for service 
decisions, this view is too narrow. From a 
service perspective, SEMs are a collection 
of parts, many of which do wear out and 
fail over time. Among these, the column 
itself is surprisingly resilient with min-
imal consumables (tips and apertures). 
Columns remain functional for decades 
when properly maintained and serviced. 
In contrast, the microscope electronics, 

power supplies, controllers, amplifiers, 
and control panels, fail far more often 
and drive most service calls.

SEM electronics can be seen as a collec-
tion of electronic boards, mounted in the 
plinth of the SEM or a separate rack, that 
power and control the microscope. They 
include an array of internal devices, from 
power supplies for the optics and detec-
tors, to amplifiers for detectors and scan-
ning coils, real-time controllers for the 
various subsystems, and hardware control 
panels for the operator. Fortunately, while 
SEM electronics are complex, they’re also 
modular and accessible, and therefore, 
many failures can be resolved by replacing 
individual boards. Critical problems arise 
when these boards are no longer manu-
factured. But this doesn’t mean the SEM 
itself is obsolete. Far from it.

SEM Modernization: When 
Repair Is Not Enough 

Even if an unreplaceable board fails, 
the SEM’s core components, like col-
umn, stage, detectors or vacuum, still 

function and are still able to deliver the 
same performance. The solution isn’t 
to replace the entire microscope, but to 
exchange the complete SEM electronics, 
that is, to modernize it. This will not only 
restore full operation, but it will do so 
without sacrificing existing accessories 
and workflows. Thanks to the analog 
nature of SEM interfaces, modernization 
is straightforward; simply unplug the 
cables from the old electronics and plug 
them into the new electronics, then cal-
ibrate and adjust parameters in the new 
software.

Software adds another critical layer 
that cannot be managed by simple 
repairs. Aging operating systems typi-
cally run into the end of security sup-
port, which means SEM PCs are often 
disconnected from networks. This adds 
artificial limits to data transfer, remote 
access, and lab efficiency. However, 
major software updates are not feasible 
or sustainable on aging electronics. The 
modernization approach solves this, too. 
The refit kit includes state-of-the-art 
secure software alongside new electron-
ics, bringing systems back online with 
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A column accounts for the greatest fraction of a SEM‘s environmental impact. 
To become environmentally efficient, columns must be used for their entire lifetime. 
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Figure 1: Illustration of SEM material footprint, showing that SEM columns have the largest 
environmental impact and should not be replaced or scrapped because of electronics failures.
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modern user interfaces and operating 
systems.

Environmental Responsibility: 
Keep What’s Worth, Modernize 
What’s Not

While financial cost is often the first 
consideration in lab administration, 
environmental impact is increasingly a 
significant aim of each lab management. 
SEM columns have a greater environ-
mental impact due to the high volume of 
high-purity materials required and the 
high precision machining used for their 
manufacture. As with all high-perfor-
mance lab equipment, electron micros-
copy is aiming towards ever-improv-
ing performance, often resolution, so 
reducing the environmental impact of 
column manufacture is limited in scope. 
While recycling the column materials for 
other purposes can offset this slightly, 
the material quality will be lost, and the 
environmental impact of shipping will 
increase. However, SEM columns are 
durable, and therefore, they can become 
environmentally efficient over time if 
kept in service for their entire lifetime. 
The actionable, environmentally respon-
sible step is to keep the SEM column in 
service for as long as possible.

Electronics, by contrast to columns, 
have a smaller manufacturing footprint 
but contribute more to ongoing energy 
consumption. They have recently very 
much improved power consumption 
thanks to the lower power rating of 
newer ICs and smarter power man-
agement, including the introduction 
of standby mode. With these improve-
ments, new electronics can reduce 
power consumption by up to 70%, 

which leads to a very significant 
reduction in environmental 

impact over a typical 
electronics lifetime 
of eight years, as 

well as reduced energy costs. 
The actionable, environmen-
tally responsible step is to 
replace the SEM electronics.

SEM modernization, there-
fore, hits a sweet spot where 
environmental and financial 

perspectives align. It ensures 
predictable long-term ser-

vice, and it creates value for 
all participants. For service 

providers, modern electron-
ics allow for extended service contracts 
and ensure long-term usability. For lab 
management, modern electronics reduce 

Figure 3: Photo of a modernized SEM, showing that the column is kept, but electronics and 
software are replaced, including control panels. For space efficiency, electronics are mounted 
in the plinth of the SEM and are not visible here.
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Figure 2: Illustration of SEM power consumption with and without the SEM modernization 
retrofit kit over a typical electronics lifetime of 8 years. Modernization adds new intelligent 
power management with a standby mode when idle.
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costs and have a minimum environ-
mental impact. For the community, the 
modernization approach offers a dual 
benefit: environmental responsibility 
and sustainable service.

When to Modernize

SEM Modernization requires two con-
ditions: the local service provider must 
have the training to install the mod-

ernization kit, and a modernization kit 
must be available for your SEM model. 
Service training typically takes a few 
days and includes learning the SEM’s 
interfaces, third-party system connec-
tions (EDS/EBSD), and software adjust-
ments and calibrations. This may take 
place remotely or onsite, depending on 
arrangements.

Though still new in many regions, 
modernization kits are available from 
point electronic for most Zeiss/LEO 

and Philips/FEI models – the most 
popular SEM models in Europe, where 
the modernization approach has been 
gathering momentum. Over 250 SEMs 
have already been modernized this way, 
proving the approach’s growing popu-
larity. The retrofit kits are modular and 
configurable for various sources (FEG/
Tungsten/Lab6), stage types (manual/
motorized), vacuum systems (high-vac-
uum/variable pressure/Environmental 
SEM), and detector setups (SE/BSE). 
They come preconfigured with settings 
specific to each SEM model, allowing 
full installation and user training to be 
completed in a week.

Summary

A new sustainable service approach 
to SEM is presented, where electron-
ics and software are fully modernized, 
rather than repaired by replacement of 
individual boards already beyond their 
support period. It’s shown that SEM 
modernization retrofit kits offer clear 
environmental and financial advan-
tages over single board replacements 
or replacement of the entire SEM. It 
reduces material waste by preserving 
durable components (the column) and 
increases energy efficiency (electronics) 
by up to 70% lower power consumption, 
thus lowering both carbon footprint and 
operating costs. Also critical, it provides 
a long-term solution much beyond 
that of board-level replacements after 
end-of-support, and thus it extends 
the SEM’s lifetime and enables stable 
and sustainable service arrangements. 
Further, it restores productivity through 
updated software and network access, it 
protects high-value SEM attachments 
(EDS/EBSD), and it preserves estab-
lished workflows. SEM modernization, 
therefore, hits a sweet spot where envi-
ronmental and financial perspectives 
align.
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Figure 4: Screenshot of the modernized SEM control software, part of the retrofit kit, and 
compatible with the latest operating system.

Figure 5: Retrofit electronics kit enables the use of a modern user control panel for higher 
productivity and speed.
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