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Systém skenovaciho elektronového mikroskopu s fokusovanym
Verejna zakazka: iontovym svazkem pro pripravu vzorku pro tomografii atomovou
sondou

Zadavatel obdrzel dne 16. 05. 2025 a 21. 05. 2025 Zadosti o vysvétleni zadavaci dokumentace ze strany
dodavatelt. Dotazy byly obdrzeny i v anglicko-jazyéném znéni, coz zadavatel akceptuje s ohledem na
skutecnost, ze Technicka specifikace, jiz se dotazy vétSinoveé tykaji, byla rovnéz zadavatelem vymezena
v anglickém jazyce a zadavatel v zadavaci dokumentaci pfipustil piedlozeni technického popisu plnéni
v nabidce rovnéz v anglickém jazyce. Zadavatel nasledné poskytuje odpovédi na dotazy také v anglickém
jazyce. Dotazy dodavateld jsou nasledujiciho znéni:

Dotaz dodavatele €. 1:

Otizka 1 — Rozsah proudového svazku (5 pA az 100 nA). Pozadavek €. 5

Rédi bychom se zeptali, zda by zékaznik zvazil Gpravu specifikovaného rozsahu proudového svazku. V
soucasnosti je minimalni hodnota stanovena na 5 pA. U konfiguraci podporujicich maximalni proud 100 nA
je minimalni proud naseho systému 12 pA, coZ stale umoziuje zobrazovani ve vysokém rozliSeni a pfesnou
praci. Bylo by mozné upravit minimalni pozadavek na hodnotu 12 pA? Pokud ano, laskaveé zadame, aby tato
zmeéna byla zohlednéna také v bod¢ 22 specifikace.

Question 1 — Beam Current Range (5 pA to 100 nA). Requirement No. 5

We would like to kindly ask whether the customer would consider adjusting the specified beam current range.
Currently, the minimum value is set at 5 pA. For configurations supporting a maximum current of 100 nA, our
system’s minimum current is 12 pA, which still supports high-resolution imaging and precision work. Would
it be acceptable to modify the minimum requirement to 12 pA? If so, we kindly request that this change also
be reflected in point 22 of the specification.

Odpovéd’ na dotaz dodavatele €. 1:

Souhlasime se zménou minimalni hodnoty poZzadovaného proudu elektronového svazku z 5 pA na 12 pA, jak
navrhujete v otazce €. 1. Tato zména bude zohlednéna také v bodé 22 technické specifikace. Upravené znéni
pozadavku €. 5 je uvedeno nize v anglické verzi. Upravené znéni pozadavku €. 22 je uvedeno nize v anglické
Verzi.



Contracting Authority’s Response to Question No. 1:
We agree to adjust the minimum required beam current from 5 pA to 12 pA, as proposed in Question No. 1.
This change will also be reflected in point 22 of the technical specification.

The revised Requirement No. 5: Beam current minimum range: 12 pA to 100 nA

The revised Requirement No. 22: In low vacuum mode (also known as variable pressure mode) or when using
local charge compensation, non-conductive, uncoated samples can be imaged and analyzed (by EDS or EBSD)
using an electron beam voltage range of 200 V to 30 kV and an electron beam current range of 12 pA to 100
nA.

Dotaz dodavatele ¢. 2:

Otazka 2 — Nastaveni proudu elektronového svazku. Pozadavek €. 6

V zadédvaci dokumentaci je uvedeno, Ze proud elektronového svazku musi byt nastaven pouze prostfednictvim
kondenzatord, s vyslovnym vylou¢enim zmén parametri FEG. Uvitame upfesnéni, zda by zakaznik akceptoval
alternativni technologii, jako je OptiProbe, ktera umoziiuje nastaveni proudu pomoci napéti extraktoru. Tato
metoda zajistuje pfesnou a reprodukovatelnou kontrolu. Viz ptilozeny obrazek (Obrazek 1) pro ilustraci.

Question 2 — Electron Beam Current Adjustment. Requirement No. 6

The tender requires that the electron beam current be adjusted via condenser settings only, explicitly excluding
changes through FEG parameters. We would appreciate clarification on whether the customer would accept
an alternative technology, such as OptiProbe, which achieves current adjustment via extractor voltage settings.
This method offers precise control and reproducibility. Please see the attached illustration (Figure 1) for
reference.
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Odpovéd’ na dotaz dodavatele ¢. 2:

Dé&kujeme za popis alternativni technologie, avSak nadale trvame na tom, aby zména proudu v elektronovém
svazku neprobihala pravou parametrit FEG, jako je napfiklad napéti extraktoru. Tento pozadavek vychazi ze
snahy zajistit konzistentni a opakovatelné provozni podminky, ochranit dlouhodobou Zivotnost FEG zdroje a



umoznit béznym uZzivatelim rychlé a flexibilni nastavovani proudu bez zasahu do citlivych emisnich
parametri. Povazujeme za dulezité, aby bylo mozné ménit proud bez zbytecnych prodlev a bez negativniho
dopadu na stabilitu nebo zivotnost elektronového zdroje.

Contracting Authority’s Response to Question No. 2: Thank you for describing the alternative technology.
However, we maintain our requirement that adjustments of the electron beam current must not be performed
by changing FEG parameters, such as extractor voltage. This requirement is based on the need to ensure
consistent and reproducible operating conditions, protect the long-term durability of the FEG source, and
enable standard users to adjust the beam current quickly and flexibly without interfering with sensitive
emission settings. We consider it essential that current adjustments be possible without unnecessary delays
and without adverse effects on system stability or source lifetime.

Dotaz dodavatele ¢. 3:

Otazka 3 — ReZim zpomaleni svazku vs. bezpolni pozorovani. PoZadavek ¢. 7

Radi bychom pozadali o upfesnéni pozadavku na rezim zpomaleni svazku, ktery obvykle zahrnuje pouziti
elektrického biasu na vzorku za i¢elem snizeni dopadové energie primarnich elektronti na 20 eV. Tento ptistup
vytvari vyrazné elektrostatické pole mezi vzorkem a objektivem. Tento pozadavek se vSak zda byt v rozporu
s jinym pozadavkem (¢. 3), ktery uvadi, ze objektiv by mé&l umoznovat zobrazovani v rezimu, kdy vzorek neni
ovliviiovan Zadnym magnetickym ani elektrostatickym polem — coz je dulezité zejména pro zobrazovani
magnetickych material®, praska ¢i nevodivych vzorkl. Zvazoval by zakaznik moznost akceptovat a bodové
zvyhodnit feseni, které umozinuje dosazeni dopadové energie az 20 eV bez aplikace biasu na vzorek? Tim by
byly zachovany skutecné bezpolni podminky, coZz je vyhodné pro citlivé materialy.

Question 3 — Beam Deceleration Mode vs. Zero Field Observation. Requirement No. 7

We would like to ask for clarification regarding the requirement for beam deceleration mode, which typically
involves applying an electrical bias to the sample to reduce the landing energy of the primary electrons to 20
eV. This approach creates a significant electrostatic field between the sample and the final lens.

However, this seems to be in contradiction with another requirement (No. 3), which states that the objective
lens should allow imaging in a mode where no magnetic or electrostatic fields affect the sample — particularly
important for imaging magnetic materials, powders, or non-conductive specimens.

Would the customer consider accepting and awarding with additional points in the assessment a solution that
achieves landing energies as low as 20 eV without applying sample bias? This would maintain truly field-free
conditions and could offer significant advantages for sensitive materials.

Odpovéd’ na dotaz dodavatele €. 3:

K uptesnéni pozadavku €. 3 uvadime, Ze zadavatel pozaduje dostupnost modu elektronové optiky s tzv. field-
free rezimem. Tento rezim predstavuje pouze jednu z moznych variant zobrazovani a jeho dostupnost neni v
ramci zaddvacich podminek predmétem samostatného hodnoceni. V kontextu vyuziti extrémné nizkych
dopadovych energii primarnich elektronii nepovazuje zadavatel pritomnost field-free rezimu za natolik
pfinosnou, aby byla zvlast’ bonifikovana.

Contracting Authority’s Response to Question No. 3:

To clarify Requirement No. 3, the contracting authority requires the availability of an electron optics mode
featuring a field-free regime. This mode is considered one of several possible imaging options, and its
availability is not subject to separate evaluation within the tender criteria. In the context of extremely low
primary electron landing energies, the contracting authority does not consider the presence of a field-free
regime to provide sufficient added value to justify additional scoring.

Dotaz dodavatele ¢. 4:

Otazka 4 — RozliSeni SEM pii vysokém proudu svazku (>1 nA). PoZadavek ¢. 10

Pozadované rozliseni SEM (< 4,5 nm) je specifikovano pii 15 kV a proudu svazku >1 nA. Radi bychom se
zeptali, zda by zékaznik zvazil akceptaci specifikace rozliSeni métené pfi nizsich proudech svazku, které jsou
relevantnéj$i pro aplikace s vysokym rozliSenim, jako je ptiprava $picek pro APT. Vysoké proudy svazku se



v takovych aplikacich bézné€ nepouzivaji a aktudlni pozadavek by mohl neimysin€¢ omezit pocet vhodnych
systémil.

Question 4 — SEM Resolution at High Beam Current (>1 nA). Requirement No. 10

The required SEM resolution (< 4.5 nm) is specified at 15 kV and >1 nA beam current.

We would like to ask whether the customer would consider accepting resolution specifications measured at
lower beam currents, which are more relevant for high-resolution imaging during applications such as APT tip
preparation. High beam currents are typically not used in such contexts, and the current specification could
unintentionally limit the number of qualifying systems.

Odpovéd’ na dotaz dodavatele ¢. 4:

K upfesnéni pozadavku ¢. 10 uvadime, ze specifikace rozliSeni SEM (<4,5 nm pfi 15kV a proudu svazku
>1nA) vychazi z tzv. ,,analytickych® podminek, tedy pti poloze vzorku a intenzit€¢ svazku, které umoziuji
provadéni analytickych metod, jako je EDS, EBSD nebo jiné techniky naro¢né na proud. Tyto podminky
odrazeji ocekavané pouziti systému v nasi laboratofi.

Contracting Authority’s Response to Question No. 4: To clarify Requirement No. 10, the specified SEM
resolution (< 4.5 nm at 15 kV and >1 nA beam current) refers to so-called “analytical” conditions — that is, a
sample position and beam current sufficient to enable techniques such as EDS, EBSD, or other current-
intensive analytical methods. These conditions reflect the actual use scenarios expected in our laboratory.

Dotaz dodavatele ¢. 5:

Otazka 5 — Metodika méreni rozliSeni. Poznamka v zadavaci dokumentaci

V zadavaci dokumentaci je pozadovan popis a obraz profilu intenzity pouZzity pro méfeni rozliSeni. Existuji
vSak rizné metody — napf. statistické vyhodnoceni na vzorcich zlato-na-uhli s pouZzitim kritéria 35 %-65 %
pres vice hran, nebo hodnoceni na zakladé nejlepsiho jednoho bodu. Mohl by prosim zakaznik upiesnit
preferovanou metodu pro uréeni rozliSeni, aby bylo mozné zajistit spravedlivé a jednotné porovnani mezi
dodavateli?

Question 5 — Method of Resolution Measurement. Requirement in Notes.

The tender requests a description and an image of the intensity profile used for resolution measurement.
However, different methods exist — for example, statistical evaluation on gold-on-carbon samples using 35%-
65% edge criteria across many edges, or best-case single-point evaluation. Could the customer please clarify
the preferred method for resolution determination to ensure fair and consistent comparison among vendors?

Odpovéd’ na dotaz dodavatele ¢. 5:

Uvédomujeme si, Ze rGzni vyrobci pouZzivaji pro stanoveni rozliSeni, a to jak elektronového, tak iontového
svazku, rizné metodiky, které mohou vést k odlisnym vysledkim. Z tohoto diivodu byla do zadavaci
dokumentace zamérné zahrnuta povinnost uvést nejen dosazenou hodnotu rozliseni, ale také popis pouzité
metody a popt. i odpovidajici intenzitni profil.

Contracting Authority’s Response to Question No. 5: We are aware that different manufacturers use various
methodologies to determine both electron and ion beam resolution, which may lead to differing results. For
this reason, the tender documentation intentionally includes the requirement to state not only the achieved
resolution value, but also a description of the method used and, where applicable, the corresponding intensity
profile.

Dotaz dodavatele €. 6:

Otazka 6 — Hmotnostni omezeni motorizovaného stolku. PoZadavek ¢. 39
Radi bychom se zeptali, zda by zakaznik zvazil Gpravu pozadavku na hmotnost vzorku pfi naklopené poloze
stolku. Nas 6osy mechanicky eucentricky stolek (nikoli kompucentricky) zarucuje funkénost pro vzorky do



hmotnosti 0,5 kg, coz je vice nez dostacujici pro aplikace APT tomografie, kde je hmotnost vzorku typicky
vyrazné nizsi. Byla by akceptovatelna uprava specifikace s ohledem na tuto praktickou aplikaci?

Question 6 — Motorized Stage Weight Requirements. Requirement No. 39

We would like to ask whether the customer would consider amending the weight requirement for tilted stage
positions. Our 6-axis mechanical eucentric stage (not compucentric) guarantees performance for sample
weights up to 0.5 kg, which is more than sufficient for APT tomography applications where the actual sample
mass is typically far below this value. Would a specification adjustment reflecting this practical use case be
acceptable?

Odpovéd’ na dotaz dodavatele ¢. 6:

Na zaklad¢ obdrzené¢ho podnétu a po zvazeni typickych aplikacnich scénaiti potvrzujeme, Ze maximalni
hmotnost vzorku (v€etné drzaku) ptfi nenulovém naklonu musi byt alesponi 400 g. Soucasné upravujeme
pozadavek na nosnost pii nulovém naklonu tak, Ze musi byt alesponi 2 kg. Na zaklad¢ této skute¢nosti upravime
znéni pozadavku €. 39.

Contracting Authority’s Response to Question No. 6: Based on the submitted suggestion and after
considering typical application scenarios, we confirm that the maximum sample weight (including the sample
holder) at non-zero tilt must be at least 400 g. At the same time, we are adjusting the requirement for load
capacity at zero tilt to be at least 2 kg. Based on this, we will revise the wording of Requirement No. 39
accordingly.

The revised Requirement No. 39: The system must be equipped with at least a 5-axis X-Y-Z-TILT-ROTATE
motorized stage with the following parameters: X and Y axis travel range of at least 100 mm, vertical Z-axis
travel range of at least 40 mm, and full 360° rotation. The stage tilt range must be at leaSt —4° to +70°. The
maximum sample weight (including sample holder) must be at least 2 kg at 0° tilt and at least 400 g at non-
zero tilt.

Dotaz dodavatele €. 7:

Otazka 7 — Horni desky a kompatibilita s kryostolkem. Pozadavek ¢. 41

Mohl by prosim zdkaznik upfesnit, co konkrétne se mini ,,hornimi deskami‘ v kontextu konfigurace se stolkem
pro pokojovou a kryogenni teplotu? Pokud je k dispozici, velmi bychom ocenili podrobnéjsi popis nebo
ilustraci, zejména ve vztahu k pozadované kompatibilit¢ s drzaky Cameca (,,pucks®) a transfernim ramenem
Ferrovac.

Question 7 — Top Plates and Cryo Stage Compatibility. Requirement No. 41

Could the customer please clarify what is specifically meant by “top plates” in the context of the room-
temperature and cryo stage setup? If available, we would greatly appreciate a more detailed description or an
illustration, especially regarding the required compatibility with Cameca pucks and the Ferrovac transfer arm.

Odpovéd’ na dotaz dodavatele €. 7:

Vzorky budou pienaseny z FIB-SEM do systému CAMECA APT pii kryogennich teplotach a ve vakuovém
prostiedi pomoci prenosového systému FerroVac UHV Cryo Transfer Suitcase (UHVCTS). Vzorek je béhem
celého procesu upevnén ve specialnim drzaku, kterému se fika puck. Tento puck je uchopen manipulatorem
(transfer arm s ,,grabber* nastrojem), viz pozadavek ¢. 35. Aby bylo mozné puck bezpecné a presn¢ umistit na
FIB-SEM stolku — a to jak na bézném (pokojovém), tak i na kryogennim stolku — je zapotiebi specialni adaptér
zvany ,,top plate®. Tato top plate se mechanicky upevni ke stage (stolku) a musi byt pln€ kompatibilni s drzéky
vzorki typu Cameca puck, tedy tvarove, rozmerove i z hlediska polohovani. Cilem je zajistit, aby bylo mozné
puck bezchybné a opakované umist'ovat nebo vyjimat pomoci manipulatoru.

Contracting Authority’s Response to Question No. 7: Sensitive samples will be transferred from the FIB-
SEM system to the CAMECA APT instrument at cryogenic temperatures and under ultra-high vacuum
conditions, using the FerroVac UHV Cryo Transfer Suitcase (UHVCTS). During this transfer, the sample is



mounted in a dedicated sample holder, called a puck. The puck is handled using the FerroVac transfer
arm/manipulator with a grabber tool, as specified in Requirement No. 35.

To enable proper and reliable placement of the puck onto the FIB-SEM stage — both the room-temperature
stage and the cryo stage — a specific adapter, called a top plate is required.

The top plate is mechanically attached to the stage and must be compatible with Cameca puck holders, in terms
of shape, dimensions, and alignment features. Its purpose is to allow precise and repeatable loading and
unloading of pucks using the FerroVac transfer manipulator.

Dotaz dodavatele €. 8:

Otazka 8 — Pozadavky na mikromanipulator p¥i pokojové a kryogenni teploté. PoZadavky ¢. 43, 44
R4di bychom pozadali o upfesnéni pozadavki na kombinaci mikromanipulétoru pro pokojovou teplotu s plné
motorizovanymi osami XYZ a rotaci 0 360° (bod 43) a kryogenniho mikromanipulatoru s fizenim teploty (bod
44). Z nasich technickych zkuSenosti a znalosti trhu vyplyva, Ze tato kombinace vlastnosti neni v sou¢asnosti
nabizena zadnym ze zavedenych vyrobct, véetné Oxford Instruments a Kleindiek. Pti kryogennich teplotach
neni rotace technicky mozna, protoze mikromanipulator musi byt pevné pfipojen ke kryo chladi¢i pomoci
meédénych propojek, které omezuji jeho pohyblivost. Prosime tedy zdkaznika o uptesnéni preferenci: — Bud’
pozadovat pouze provoz pii pokojové teplote, kdy je plnd motorizovana rotace moznd, — Nebo pozadovat
kryogenni kompatibilitu, ale akceptovat, Ze rotace nebude v této konfiguraci technicky mozna. Upozorniujeme,
ze kryogenni mikromanipulator mtize byt pouzit i pti pokojové teploté, ale opét bez moznosti rotace. Zvazil
by zakaznik Gpravu tohoto pozadavku s cilem umoznit §irsi konkurenci?

Question 8 — Micromanipulator Requirements at Room and Cryogenic Temperature. Requirement No.
43, 44,

We would like to ask for clarification regarding the combined requirements for both a room-temperature
micromanipulator with full motorized XYZ and 360° rotation (Parameter 43) and a cryogenic
micromanipulator with temperature control (Parameter 44).

From our technical experience and market knowledge, this combination of features is not currently offered by
any established manufacturers, including Oxford Instruments and Kleindiek. At cryogenic temperatures,
rotation is technically unfeasible, as the micromanipulator must be rigidly connected to the cryo cold trap using
copper braids, which restrict its degrees of freedom.

Therefore, we kindly ask the customer to clarify their preference: — Either to require only room-temperature
operation, in which case full motorized rotation can be offered, — Or to require cryogenic compatibility,
accepting that rotation will not be possible in such configuration.

Please note that a cryogenic micromanipulator can also operate at room temperature, but again, rotation is not
technically achievable.

Would the customer consider adjusting this requirement accordingly to allow for broader competition?

Odpovéd’ na dotaz dodavatele €. 8:

Ano, jsme si plné¢ védomi technickych omezeni, kterd se tykaji moznosti rotace mikromanipuldtoru pfi
kryogennich teplotach. Pozadavek na plnou motorizovanou rotaci (360°) uvedeny v bod¢ 43 se vztahuje
vyhradn€ na provoz pfi pokojové teploté. V pfipad¢ kryogenniho mikromanipuldtoru (bod 44) pozadujeme
motorické fizeni polohy ve tfech osach, moznost méteni a fizeni teploty vzorku a uzivatelsky snadnou zménu
konfigurace manipulatoru z rezimu RT na cryo; rotace v tomto rezimu neni vyzadovana. Pozadavky ¢. 43 a 44
je mozné chapat jako nezavisleé.

Contracting Authority’s Response to Question No. 8: We are fully aware of the technical limitations
regarding micromanipulator rotation at cryogenic temperatures. The requirement for full 360° motorized
rotation stated in Parameter 43 applies exclusively to room-temperature operation. In the case of the cryogenic
micromanipulator (requirement no. 44), we require motorized positioning in three axes, the ability to measure
and control the temperature of a sample, and a user-friendly configuration change between RT and cryo modes;
rotation in this mode is not required.

Requirements No. 43 and 44 can be considered as separate.



Dotaz dodavatele €. 9:

Otazka 9 — Funkce Zpét/Znovu a ovladani mikromanipulatoru v softwaru. PoZadavek ¢. 47

Specifikace pozaduje plnou funkénost piikazii Zpét/Znovu a kompletni ovladani mikromanipulatoru v ramci
softwaru. Chtéli bychom se zeptat, zda jsou tyto pozadavky povinné, jelikoz nas softwarovy systém neobsahuje
dedikovanou funkci Zpét/Znovu a uplné ovladdni mikromanipulatoru obvykle neni nutné pro standardni
provoz mikroskopu.

Zvazil by zakaznik moznost zmirnéni téchto pozadavku?

Question 9 — Undo/Redo and Micromanipulator Control in Software. Requirement No. 47

The specification requires full undo/redo functionality and complete micromanipulator control within the
software. We kindly ask whether these requirements are mandatory, as our software solution does not include
a dedicated undo/redo command, and full micromanipulator control is typically not necessary for standard
microscope operation. Would the customer consider relaxing these requirements?

Odpovéd’ na dotaz dodavatele ¢. 9:

Funkci Zpét/Znovu (Undo/Redo) povazujeme za dulezitou soucast uzivatelsky privétivého softwarového
rozhrani, ktera usnadiluje praci operatora pii nastavovani a optimalizaci podminek. Abychom vsak zajistili
Sirsi cast a spravedlivou soutéz mezi dodavateli, pfesouvame tento pozadavek z kategorie povinnych
technickych parametrti do bodovanych parametrti jako pozadavek ¢. 82.

Co se tykd ovladani mikromanipulatoru, akceptujeme, ze jeho fizeni muze probihat prostfednictvim
samostatného softwaru tieti strany, pokud je zajisténa plna funkénost a nezavislé uzivatelské rozhrani mimo
hlavni FIB-SEM ovladaci systém, a to za piedpokladu, ze takové feSeni bude nadale umoznovat plné
automatizovanou piipravu TEM vzorku, jak je pozadovano v pozadavcich €. 59 a 81.

Upravené znéni pozadavku €. 47 je uvedeno nize v anglické verzi.

Contracting Authority’s Response to Question No. 9: We consider the undo/redo functionality to be an
important part of a user-friendly software interface that helps streamline operator workflow during condition
setting and optimization. However, to ensure broader participation and fair competition among suppliers, we
are moving this requirement from the category of necessary basic requirements to the optional (scored)
requirements (Requirement No. 82).

Regarding micromanipulator control, we accept that it may be operated via dedicated third-party software,
provided that it offers full functionality and an independent user interface, separate from the main FIB-SEM
control software, and provided that such a solution still enables fully automated TEM sample preparation as
required in Requirements No. 59 and 81.

The revised Requirement No. 47: The FIB-SEM control software provides comprehensive management of the
FIB-SEM, offering complete control of the electron and ion columns, optics, vacuum system, stage, detectors,
micromanipulator, and scanning and image acquisition. Control of the micromanipulator may alternatively
be managed via dedicated third-party software, provided it ensures full operational functionality.

It includes reliable auto functions such as automated image brightness and contrast adjustment, automated
focus, and automated astigmatism correction. Additionally, the software offers user guidance, multi-user
account management, customizable GUI layout, and customizable keyboard shortcuts.

The optional requirement No. 82: The control software includes undo/redo commands to support a user-
friendly interface and efficient operator workflow during parameter adjustments.
Points Awarded: Yes: 4 points/No: 0 point

Dotaz dodavatele ¢. 10:

Otazka 10 — Software pro 3D rekonstrukci. PoZadavek ¢. 60
Popisovana funkcionalita softwaru pro automatické frézovani a zobrazovani se zda byt navrzena specificky
pro proprietarni feSeni jednoho dodavatele. S cilem zajistit Sirsi ucast a spravedlivou soutéz, zvazil by zakaznik



upravu pozadavku na obecnéj$i znéni, napiiklad: ,,Software pro automatické sekvenéni frézovani a
zobrazovani pies uzivatelsky definovany objem vzorku pro trojrozmérnou rekonstrukci a naslednou analyzu.*
Tim by byly zachovany funkéni pozadavky, ale umoznéno vice dodavateliim predlozit validni nabidky.

Question 10 — Software for 3D Reconstruction. Requirement No. 60

The described software functionality for automated milling and imaging appears to be tailored to a specific
vendor’s proprietary solution.

To ensure broader participation and fair competition, would the customer consider modifying the requirement
to the following more general description: “Software for automated sequential milling and imaging through a
user-defined volume of a sample for 3-dimensional reconstruction and further analysis.”

This would still meet the functional needs while allowing more potential suppliers to submit valid offers.

Odpovéd’ na dotaz dodavatele €. 10:

Souhlasime s navrhem na upravu pozadavku ¢. 60. Upravené znéni pozadavku €. 60 je uvedeno nize v anglické
Verzi.

Contracting Authority’s Response to Question No. 10: We agree with the proposed modification of
Requirement No. 60.

The revised Requirement No. 60: Software for automated sequential milling and imaging through a user-
defined volume of a sample for 3-dimensional reconstruction and further analysis. The software must enable
acquisition of multiple signals (from multiple detectors simultaneously, SEM imaging, FIB imaging).

Dotaz dodavatele ¢. 11:

Otazka 11 — Detektor v ose svazku a citlivost na povrch. PoZzadavek ¢. 75

Uvitali bychom upfesnéni pozadavku na tieti nezavisly detektor ,,v objektivu® ¢i ,,v ose svazku* pro zvysenou
povrchovou citlivost. Na zakladé naseho hodnoceni se tato konfigurace jevi jako specifickd pro jednoho
dodavatele a mtize tedy omezovat konkurenci. Navrhujeme zvazeni alternativniho feSeni pomoci EsB
detektoru s integrovanou energeticky selektivni mfizkou, ktery nabizi fizené a laditelné zobrazeni s citlivosti
na povrch. EsB detektor je umistén nad in-lens SE detektorem a umoznuje:

1. potlaceni Sumu od sekundarnich elektronti pti zobrazeni pomoci zpétné odrazenych elektront,
2. vybér specifickych energetickych oken pro lepsi kontrast a povrchovou citlivost.

Zakaznik by mohl zvazit toto feseni jako ekvivalentni ¢i vyhodnéjsi, s ohledem na jeho méfitelné ptinosy pii
rozliSeni elektronovych signall pro vysoce citlivé povrchové zobrazeni?

Question 11 — In-Column Detector and Surface Sensitivity. Requirement No. 75

We would appreciate clarification regarding the requirement for a third independent “in-lens” or “in-column”
detector for enhanced surface sensitivity. Based on our assessment, this configuration is specific to one supplier
and may therefore limit competition.

We would like to propose the use of an EsB detector with an integrated energy-selective grid, which offers
a more controlled and tunable approach to surface-sensitive imaging. The EsB detector is positioned above the
in-lens SE detector and enables energy filtering:

1. to suppress secondary electron noise in backscattered electron imaging, and
2. to select specific energy windows for enhanced contrast and surface sensitivity.

This method not only improves material-specific contrast but also enables true tuning of surface sensitivity.
Would the customer consider evaluating such a solution as equivalent or preferable, given its clear and
measurable advantage in discriminating electron signals for high surface sensitivity?



Odpovéd’ na dotaz dodavatele €. 11:

Pozadavek na tfeti nezavisly ,in-lens/in-column® detektor byl do specifikace zafazen z divodu potieby
maximalni citlivosti na nizkoenergetické sekundarni elektrony pii velmi nizkych hodnotach svazkového
proudu a urychlovaciho napéti, coz je obzvlasté dilezité pro zobrazovani ultravrstvych struktur nebo jemnych
topografickych detaild povrchu. Tento detektor navic umoziltuje soucasné snimani jak vysokoenergetickych,
tak nizkoenergetickych sekundarnich elektrontl, ¢imz vyrazn¢ rozsituje zobrazovaci schopnosti systému.

Signal ze tfetiho in-lens detektoru dopliuje informace ziskané ze dvou dal$ich in-lens/in-column detektor,
které jsou pozadovany v ramci pozadavku ¢. 27 a 28. Kromé toho 1ze soucasné ziskavat i informace z Everhart-
Thornleyho detektoru (ETD), ktery je pozadovan v ramci pozadavku €. 25. Toto uspofadani umoznuje systému
soucasn¢ detekovat alespon tfi rozdilné signaly, a to i v pfipadé, kdy je vzorek umistén velmi blizko pole piece,
coz zajiStuje maximalni kontrast a riiznorodost signalu pro rizné zobrazovaci scénafe.

Zatimco EsB detektor s energetickym filtrem predstavuje pokrocilé feSeni pro kontrastni zobrazovani na
zaklad¢ energie, jeho primarni funkci je selekce energetického okna, nikoli extrémni detekéni citlivost viici
nejniz§im energiim elektront.

Z tohoto divodu povazujeme pozadavek €. 75 za opravneény a pro na$ zamysleny vyzkum ptinosny. Jedna se
o bodovany (optional) parametr. Pozadavek ponechavame v platnosti.

Contracting Authority’s Response to Question No. 11: The requirement for a third independent “in-lens/in-
column” detector was included in the specification due to the need for maximum sensitivity to low-energy
secondary electrons at very low beam currents and voltages, which is particularly important for imaging
ultrathin layers or fine topographic surface details. Additionally, this detector enables simultaneous acquisition
of both high- and low-energy secondary electrons, significantly expanding the imaging capabilities of the
system.

Furthermore, the signal from the third in-lens detector complements the signals from the two other in-lens/in-
column detectors required under Requirements No. 27 and 28. In addition, information from the Everhart-
Thornley detector (ETD), which is required under Requirement No. 25, can also be simultaneously acquired.
Together, this configuration enables the system to collect at least three distinct signals simultaneously, even
when the sample is positioned very close to the pole piece, thereby ensuring maximum contrast and signal
diversity for various imaging scenarios.

While the EsB detector with an energy filter represents an advanced solution for energy-selective contrast
imaging, its primary function is the selection of an energy window rather than extreme sensitivity to the lowest-
energy melectrons.

For these reasons, we consider Requirement No. 75 to be justified and beneficial for our intended research.
This is an optional (scored) parameter. The requirement remains valid.

Dotaz dodavatele ¢. 12:

Otazka 12 — Umisténi naviga¢ni kamery. PoZadavek ¢. 79

Zvazoval by zakaznik moznost akceptovat alternativni navigacni feSeni mimo vakuovou komoru, naptiklad
dedikovanou externi optickou kamerovou stanici, jako ekvivalent systému in-chamber kamery uvedené v bod¢
79? NasSe kamerova stanice nabizi stejnou mechanickou metodu zarovnani pomoci presného vedeni drzaku
vzorku (dovetail), coz zajist'uje spolehlivou korelaci mezi optickym a elektronovym obrazem — stejné jako u
in-chamber kamery. Zvazil by zékaznik vyhodnoceni tohoto typu feseni jako ekvivalentniho z hlediska funkce
a vykonu, ¢imzZ by umoznil vétsi flexibilitu pii konfiguraci systému?

Question 12 — Navigation Camera Placement. Requirement No. 79

We would like to ask whether the customer would consider accepting alternative navigation solutions outside
the vacuum chamber, such as a dedicated external optical camera station, as equivalent to the in-chamber
camera system described in Parameter 79.



Our camera station offers the same mechanical alignment method via precision dovetail mounts for the
sample holder, ensuring accurate correlation between optical and electron imaging — just as reliably as an in-
chamber navigation camera.

Would the customer consider evaluating this type of solution as equivalent in functionality and
performance, thus allowing for more flexibility in the offered system configuration?

Odpovéd’ na dotaz dodavatele ¢. 12:

Pozadavek na umisténi naviga¢ni kamery uvnitf vakuové komory je stanoven z praktickych divoda —
umoziuje okamzité a pfesné ovéteni pozice vzorku bez nutnosti otevieni systému nebo pouziti externi stanice.
In-chamber kamera zaji$t'uje plynulou navigaci mezi vzorky a korelaci s elektronovym obrazem piimo béhem
prace ve vakuu.

Navic, v pripad¢ pouziti UHVCTS systému pro pienos vzorkd mezi FIB-SEM a APT za kryogennich teplot a
za ultra vysokého vakua neni mozné vzorek béhem manipulace a transportu vyjmout a snimat v externi stanici.
Z tohoto duvodu je in-chamber feSeni nezbytné. Z téchto divodu pozadavek ponechadvame v platnosti.

Contracting Authority’s Response to Question No. 12: The requirement for placing the navigation camera
inside the vacuum chamber is based on practical reasons — it allows immediate and precise verification of the
sample position without the need to open the system or use an external station. The in-chamber camera enables
smooth navigation between samples and correlation with the electron image directly during operation in
vacuum.

Moreover, in the case of using a UHVCTS system for transferring samples between the FIB-SEM and the APT
at cryogenic temperatures and under ultra-high vacuum, it is not possible to remove and image the sample in
an external station during handling or transport. Therefore, the in-chamber solution is essential. For these
reasons, the requirement remains in effect.

Dotaz dodavatele ¢. 13:

Otazka 13 — Doklad o technické kvalifikaci

Radi bychom se zeptali, zda zdkaznik akceptuje jako platny doklad o technické kvalifikaci také reference z
instalaci realizovanych vyrobcem nebo jeho autorizovanymi zastupci v jinych zemich EU mimo Ceskou
republiku. Kazda instalace takto komplexniho systému je vzdy provadéna za piimé ucasti zkuseného
technického personalu vyrobce, ve spolupraci s mistnimi podplirnymi tymy. Bylo by toto akceptovatelné pro
splnéni kvalifika¢nich kritérii?

Question 13 — Proof of Technical Qualification

We would like to kindly ask whether the customer would accept, as valid proof of technical qualification,
references from installations carried out by the manufacturer or its authorized representatives in other EU
countries outside the Czech Republic. Each installation of such a complex system is always performed with
the direct involvement of experienced technical personnel from the manufacturing site, in close cooperation
with local support teams. Would this be acceptable for meeting the qualification criteria?

Odpovéd’ na dotaz dodavatele ¢. 13:

Ano, jako doklad o technické kvalifikaci lze akceptovat reference z instalaci realizovanych dodavatelem nebo
jeho autorizovanymi zastupci i mimo tizemi Ceské republiky, a to jak v ramci EU, tak mimo EU. Podminkou
vsak je, ze reference se musi tykat instalace, na které se prokazateln¢ podilel samotny dodavatel — bud’ ptimo,
nebo jako poddodavatel. Reference vyhradné od distributora, bez jakékoliv ucasti dodavatele, akceptovatelné
nejsou.

Contracting Authority’s Response to Question No. 13: Yes, references from installations carried out by the
supplier or its authorized representatives outside the Czech Republic, including both EU and non-EU countries,
can be accepted as valid proof of technical qualification.



However, the reference must relate to an installation in which the supplier was demonstrably involved — either
directly or as a subcontractor. References provided solely by a distributor, without any participation of the
supplier, are not acceptable.

Dotaz dodavatele ¢. 14:

The system is equipped with a retractable segmented detector for backscattered electron
detection. The detector features concentric ring segmentation and angular sector segmentation.
The concentric ring segmentation mode allows separate detection of electrons emitted at
30 different take-off angles. There must be at least three concentric segments that can be acquired
simultaneously, and mixing of individual segments must be possible. Angular sector
segmentation has a minimum of three outer sectors.

Q: The definition describes a selected technical solution without requirements on the application or angular
range. This condition we see as discriminating, preferring a selected supplier.

Our solution could offer similar results based on simultaneous acquisition from multiple individual detectors.
Would the tender allow a solution based on multiple detectors?

Odpovéd’ na dotaz dodavatele ¢. 14:

Domnivame se, Ze definice nepopisuje konkrétni technické feseni od vybraného dodavatele. Pozadavek pouze
stanovuje minimalni pocet koncentrickych segmentli a minimalni pocet thlovych sektorii. To poskytuje
dostatecnou flexibilitu pro rizna technickd feSeni pfi zachovani pozadované funkénosti podle potieb
konkrétnich aplikaci.

S ohledem na to pfipoustime i nekruhové segmentace, pokud detektorovy systém splituje nasledujici funkcni
podminky:

1. Simultanni detekce zpétn€ odrazenych elektronti emitovanych pod riznymi eleva¢nimi uhly vzhledem
k dopadajicimu svazku. Pozadujeme simultanni detekci alespon tii rtiznych elevacnich uhld.
Prostorové rozlozeni téchto segmentt by mélo vykazovat dostate¢nou kruhovou symetrii — pokud ne
ve formée plného prstence, tak umisténim detektorii ve stejné vzdalenosti od svazku pro kazdy elevacni
uhel. Takova konfigurace umoznuje ziskani channelingového kontrastu z vice smérd béhem jednoho
preskenovani.

2. Simultanni detekce zpétné odrazenych elektront emitovanych v rGznych azimutalnich smérech.
Pozadujeme, aby systém umoznoval detekci alespon tii riznych azimutalnich smért.

Tato funk¢ni segmentace je nezbytna pro pokrocilé zobrazovaci techniky, jako je channelingovy kontrast nebo
uhlové rozliSena detekce zpétn€ odrazenych elektronti a vnimame ji jako pozadavek zaloZeny na funkénich
schopnostech zafizeni, nikoli jako odkaz na feseni konkrétniho dodavatele.

Na zakladé tohoto uptfesnéni upravujeme znéni pozadavku €. 30, jehoZ nové znéni je uvedeno nize v anglické
Verzi.

Contracting Authority’s Response to Question No. 14:

We believe that the definition does not describe a specific technical solution from a selected supplier. The
requirement merely specifies the minimum number of concentric segments and the minimum number of
angular sectors. This allows sufficient flexibility for various implementations while ensuring the required
functionality based on application needs.

That said, we are open to non-circular segmentations as long as the detector system fulfills the following
functional conditions:

1. Simultaneous detection of backscattered electrons emitted under different elevation angles with
respect to the incident beam. We require the simultaneous detection of at least three distinct elevation
angles. The spatial distribution of these segments should exhibit sufficient circular
symmetry—if not in the form of a full annular ring, then by placing detectors at equal distance



from the beam for each elevation angle. This configuration enables the acquisition of channeling
contrast from multiple angles in a single scan.

2. Simultaneous detection of backscattered electrons emitted in different azimuthal directions. We
require the system to detect at least three distinct azimuthal angles.

This functional segmentation is essential for advanced imaging techniques such as channeling contrast imaging
or angular BSE detection, and we consider it a performance-based requirement rather than a reference to any
particular supplier's solution.

Based on this clarification, we are revising the wording of Requirement No. 30 as follows:

The revised Requirement No.30: The system is equipped with a retractable segmented detector for
backscattered electron detection. The detector must enable simultaneous detection of backscattered electrons
emitted under at least three distinct elevation (take-off) angles, where the spatial distribution of the
corresponding segments should exhibit sufficient circular symmetry. It must also enable simultaneous
detection of backscattered electrons emitted in at least three distinct azimuthal directions.

Dotaz dodavatele ¢. 15:

The system is equipped with a retractable detector that enables | No
scanning transmission electron microscopy (STEM) imaging of thin
samples. The detector consists of angular sections and at least three
31 concentric sections. The inner concentric section for bright field (BF)
imaging, the middle concentric section for dark field (DF) imaging,
and the outer concentric section for high-angle annular dark field
(HAADF) imaging.

Q: The definition describes a selected technical solution without requirements on the application or angular
range. This condition we see as discriminating, preferring a selected supplier.

Our solution could offer similar results based on simultaneous acquisition from concentric non-annular
segments.

Would the tender allow a solution based on non-annular segments?

Odpovéd’ na dotaz dodavatele ¢. 15:

Zadavatel potvrzuje, ze feSeni zaloZené na ,,non-annular” segmentaci je akceptovatelné, za predpokladu, ze
detektor jednozna¢né umoznuje vsechny pozadované zobrazovaci rezimy: bright field (BF), dark field (DF) a
high-angle annular dark field (HAADF). Cilem pozadavku €. 31 je zajistit flexibilitu detektoru pro STEM
zobrazovani tenkych vzorkli v uvedenych rezimech. Pokud 1ze této funkcionality dosahnout jinym typem
segmentace, je takové feSeni povazovano za akceptovatelné. Dale plati, Ze vn&jsi ¢ast detektoru vyuZzivana pro
HAADF zobrazovani musi byt rozdélena do minimalné tfi uhlovych segmentd, které umozni soucasnou
detekci zpétné odrazenych elektronli emitovanych pod riiznymi azimutalnimi uhly, ¢imz se zajisti vyssi
kontrast a uhlova citlivost.

Upravené znéni pozadavku €. 31 je uvedeno nize v anglické verzi.

Contracting Authority’s Response to Question No. 15: The Contracting Authority confirms that a solution
based on non-annular segmentation is acceptable, provided that the detector clearly enables all required
imaging modes: bright field (BF), dark field (DF), and high-angle annular dark field (HAADF) imaging. The
aim of Requirement No. 31 is to ensure detector flexibility for STEM imaging of thin samples in the specified
modes. If this functionality can be achieved using a different type of segmentation, such a solution is
considered acceptable.In addition, the outer section of the detector used for HAADF imaging must be divided
into at least three angular segments to allow simultaneous detection of backscattered electrons emitted at
different azimuthal angles, enabling enhanced contrast and angular sensitivity.



Based on this, we are revising the wording of Requirement No. 31 as follows:

The revised Requirement No. 31: The system is equipped with a retractable detector that enables scanning
transmission electron microscopy (STEM) imaging of thin samples. The detector must allow acquisition in
bright field (BF), dark field (DF), and high-angle annular dark field (HAADF) imaging modes. The outer
HAADF section of the detector must be divided into at least three angular segments to enable simultaneous
detection of backscattered electrons emitted at different azimuthal angles.

Dotaz dodavatele €. 16:

Integrated current measurement for a given SEM and FIB probe | Yes/No
64 current range (with sub-pA resolution) using a Faraday cup to capture
charged electrons and ions.

Q: The application of the sub-pA precision is not clear. Please clarify.

Odpovéd’ na dotaz dodavatele ¢. 16:

Upfesnujeme, Ze nepozadujeme méteni s rozliSenim pod 1 pA. Pozadujeme méteni proudu svazku s piesnosti
alespon 1 pA. M¢rici systém musi zaroven s rezervou pokryvat cely rozsah proudu, které Ize pouzit jak pro
elektronovy, tak i iontovy svazek. Na zakladé tohoto upfesnéni upravujeme znéni pozadavku ¢. 64. Upravené
znéni pozadavku ¢. 64 je uvedeno nize v anglické verzi.

Contracting Authority’s Response to Question No. 16: We clarify that sub-pA resolution is not required.
We require beam current measurement with a precision of at least 1 pA. The measurement system must also
comfortably cover the full range of beam currents used for both the electron and ion beams. Based on this
clarification, we revise the wording of Requirement No. 64 as follows:

The revised Requirement No. 64: Integrated current measurement for a given SEM and FIB probe current range,
with a minimum resolution of 1 pA. The measurable range must comfortably cover all usable beam currents for
both electron and ion beams.

Dotaz dodavatele ¢. 17:

Options:
The system is equipped with the third independent "in- | Yes: 17 points | Yes/No
lens"/"in-column" detector for collecting the weakest | No: 0 points

75 secondary electrons at very low energy and beam

currents for enhanced surface sensitivity. The signal
from this detector can be captured independently of any
other installed detector.

Q: The tender describes a selected technical solution of a single supplier without describing the application or
angular range. This condition we see as discriminating, preferring a selected supplier.

Our solution provides different geometries of the detectors covering the whole application range of the
described solution with a combination of 2 in-column detectors and retractable detectors with optimised
geometry.

Odpovéd’ na dotaz dodavatele ¢. 17:

Pozadavek na tfeti nezavisly ,,in-lens/in-column* detektor byl do specifikace zafazen z diivodu potieby
maximalni citlivosti na nizkoenergetické sekundarni elektrony pifi velmi nizkych hodnotach svazkového
proudu a urychlovaciho napéti, coz je obzvlasté dilezité pro zobrazovani ultratenkych struktur nebo jemnych
topografickych detaild povrchu. Tento detektor navic umoziiuje soucasné snimani jak vysokoenergetickych,
tak nizkoenergetickych sekundarnich elektrontl, ¢imz vyrazn¢ rozsifuje zobrazovaci schopnosti systému.



Signal ze tfetiho in-lens detektoru dopliuje informace ziskané ze dvou dal$ich in-lens/in-column detektori,
které jsou pozadovany v ramci pozadavku ¢. 27 a 28. Kromé toho 1ze soucasné ziskavat i informace z Everhart-
Thornleyho detektoru (ETD), ktery je pozadovan v ramci pozadavku €. 25. Toto uspofadani umoziuje systému
soucasn¢ detekovat alespon tii rozdilné signaly, a to i v pfipad¢, kdy je vzorek umistén velmi blizko pole piece,
coz zajiStuje maximalni kontrast a riznorodost signalu pro rizné zobrazovaci scénafe. Tento pozadavek je
volitelnym (bodovanym) parametrem. Pozadavek zlstava v platnosti.

Contracting Authority’s Response to Question No.17: The requirement for a third independent “in-lens/in-
column” detector was included in the specification due to the need for maximum sensitivity to low-energy
secondary electrons at very low beam currents and voltages, which is particularly important for imaging
ultrathin layers or fine topographic surface details. Additionally, this detector enables simultaneous acquisition
of both high- and low-energy secondary electrons, significantly expanding the imaging capabilities of the
system.

Furthermore, the signal from the third in-lens detector complements the signals from the two other in-lens/in-
column detectors required under Requirements No. 27 and 28. In addition, information from the Everhart-
Thornley detector (ETD), which is required under Requirement No. 25, can also be simultaneously acquired.
Together, this configuration enables the system to collect at least three distinct signals simultaneously, even
when the sample is positioned very close to the pole piece, thereby ensuring maximum contrast and signal
diversity for various imaging scenarios. This is an optional (scored) parameter. The requirement remains valid.

S ohledem na shora uvedené zmény technické specifikace zadavatel uvadi, Ze doslo k upravé ¢l. 5
zadavaci dokumentace reflektujici ipravy provedené v priloze ¢. 1 navrhu kupni smlouvy — Technické
specifikace (zména z bodového rozpéti 0 az 100 bodid na 0 az 104 bodid, zména z Fadka technické
specifikace tykajicich se hodnoceni ¢. 75 — 81 na Fadky ¢. 75 — 82). Veskeré provedené zmény jsou
vyznaceny V prilohach tohoto vysvétleni a zmény zadavaci dokumentace ¢. 1.

V dtsledku tohoto vysvétleni a zmény zadavaci dokumentace zadavatel prodluZuje lhiitu pro podani
nabidek tak, Ze od odeslani zmény zadavaci dokumentace ¢ini vice jak celou svou plivodni délku. Lhita
pro podani nabidek tedy kon¢i dne 08. 07. 2025 v 10:00 hod.

V Plzni dne 30. 05. 2025

Advokatni kancelar Volopich, Tomsi¢ek & spol., s.r.o.
JUDr. Tomas TomSicek, advokat



