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. SUBJECT OF THE PURCHASE

1) The subject of purchase under this Contract is the Electron beam lithography tool with an
acceleration voltage of 100 kV system Raith EBPG5200PIus.

The Subject of the Purchase is specified in more detail in the technical description, which is an
integral part of this Contract as its Annex No. 1 and and further in the terms and conditions of
the public tender entitled "Elektronovy litograf 100 kV/Electron beam lithograph 100 kV". The
specifications for this public tender are also available under ID 2934 on the website
https://tenderarena.cz/dodavatel/zakazka/696343.

2) The Seller undertakes by this Contract:

a)

b)

c)

hand over the Subject of the Purchase to the Buyer and enable the Buyer to acquire
ownership of such a Subject of the Purchase;

fulfil the conditions of the public tender referred to in point 1 of this Article;

perform other obligations set forth in this Contract;

and the Buyer agrees to take over the Subject of the Purchase and pay the purchase price.

3) The Seller and the Buyer further agree that, in addition to the above mentioned, the Seller is also
obliged and agrees to:

a)

b)

c)

d)

e)

f)

j)

k)

deliver the Subject of the Purchase to the location designated by the Buyer for that
purpose, including unloading from the vehicle and placing the Subject of the Purchase at
the designated location, whereby the Buyer reserves the right to specify the designated
location within the place of performance;

assemble and install the Subject of the Purchase at the place of performance, including the
connection to the sources of the necessary wiring. The material necessary for the assembly
and installation is included in the Purchase price;

put the Subject of the Purchase into a fully functional and operational state at the place of
performance, including the installation and commissioning of the software;

demonstrate the operation of the Subject of the Purchase and to verify the parameters
required by the Buyer. The result of the verification shall be part of the handover protocol.
The result of the verification must show that the Purchased Item is fit for its purpose. In
the case of calibratable components of the Subject of the Purchase, these components
shall be delivered with a calibration certificate;

perform acceptance tests - the requirements for acceptance tests are set out in Annex 1
to the Contract and all requirements must be met;

properly acquaint and train the operator in accordance with the requirements set out in
Annex 1 to the Contract;

grant the Buyer the rights of use (necessary licenses, if licenses are required) to the
delivered software, which is part of the Subject of the Purchase, for an unlimited period of
time;

provide free of charge updates and upgrades to the supplied software, which is part of the
Subject of the Purchase, for the duration of the quality warranty;

make the operator of the equipment familiar with the maintenance of the Subject of the
Purchase;

provide the Buyer with manuals for the use of the Subject of the Purchase and user guides
in Czech and/or English in an electronic form;

provide the Buyer with a printed version of the user manual describing the basic operation
of the device in Czech and/or English;
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I) submit inventories of individual items of the Subject of the Purchase;

m) provide any other necessary supplies or services not expressly mentioned in the Contract,
if they are necessary for the proper and timely performance of this Contract, without
affecting the purchase price.

1. PURCHASE PRICE

The Buyer agrees to pay to the Seller the purchase price in the amount of:

Purchase price excl. VAT 62 474 500 CZK
Amount of VAT in CZK FOREIGN SUPPLIER
Purchase price incl. VAT 62 474 500 CZK

* In case of a foreign supplier, the Buyer shall pay VAT according to the applicable legal regulations in
the Czech Republic.

The reward for any licenses is included in the purchase price.

The Seller is entitled to issue an advance invoice for the maximum amount of 60% of the
purchase price including VAT, i.e. 37.484.700,00 CZK, which the Buyer is obliged to pay. The
Seller shall be entitled to issue the advance invoice after the conclusion of the Contract, but
not before the Buyer has received the electronic original of the guarantee instrument or the
original guarantee instrument issued by the bank with the meaning of Article Ill of this Contract.
The Warranty Certificate shall be delivered to the Buyer's contact person for contractual
matters listed on page 1 of this Contract. In case an advance invoice is issued by the Seller and
paid by the Buyer, the amount paid on the basis of the advance invoice shall be calculated
against the purchase price.

The Seller is entitled to issue a tax document after the Subject of Purchase has been
transported to the place of performance. This is for an amount up to a maximum of 30% of the
purchase price including VAT if an advance invoice has been issued. If the Seller has not
exercised its right to issue an advance invoice pursuant to Section 3 of this Article of the
Contract, the Seller shall be entitled to issue a tax invoice up to a maximum of 80% of the
purchase price including VAT after the delivery of the Purchased Item to the place of
performance. The delivery of the Purchased Item to the place of performance shall be
confirmed by a mutually signed protocol of delivery of the Purchased Item to the place of
performance.

For the remaining part of the purchase price, the Seller will issue a tax document (invoice)
based on the handover protocol of the Subject of the Purchase to the Buyer (i.e. after meeting
all the requirements for the Subject of the Purchase specified in Article | of the Contract), which
will be confirmed by a mutually signed handover protocol. This also applies in case of
acceptance of the Subject of the Purchase with defects or imperfections.

The tax documents due date is 30 days from the date of their delivery to the Buyer.
The Seller acknowledges that

a) the Subject of the Purchase will be paid from the grant funds provided for the
implementation of the project from the Johannes Amos Comenius Operational Programme,
CzechNanolLab+, and that

b) the tax document must indicate financing of the project to which the Subject of the
Purchase related, i.e. reg. no. CZ.02.01.01/00/23_015/0008200 CzechNanoLab+.
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. SECURING ADDITONAL SELLER'S COMMITMENTS

If the Seller establishes a bank guarantee within the meaning of Section 2029 of the Civil Code to
secure all claims of the Buyer against the Seller arising in connection with the performance of this
Contract, the Seller is entitled to issue an advance invoice according to Article Il, paragraph 3 of
this Contract.

In case the Seller fails to establish a bank guarantee within the meaning of paragraph 1 of this
Article, the Seller shall not be entitled to issue an advance invoice and paragraphs 3 to 7 of this
Article shall not apply.

The bank guarantee must be issued in the currency specified in this Contract for the amount
corresponding to the amount of the required advance payment of the purchase price including
VAT rounded up to the nearest thousand.

The Buyer shall be entitled to request performance in connection with the bank guarantee in cases
where, as a result of the Seller's failure to fulfil any of its obligations under this Contract, the Buyer
is entitled to payment of a contractual penalty, to a compensation or to other types of monetary
payment during the term of the bank guarantee under the terms of this Contract. The Buyer shall
be entitled to exercise the right to performance under the bank guarantee even if the Seller fails
to return the monetary performance in accordance with Article VI of this Contract.

The bank guarantee will expire 20 months from Contract signing.

The issuance of the bank guarantee shall be evidenced by the Seller to the Buyer by an electronic
original of the guarantee instrument or the original of the guarantee document issued by a bank
established and operating under Act No. 21/1992 Coll., on Banks, as amended, in favour of the
Buyer as the beneficiary. The bank guarantee shall be issued as irrevocable and unconditional, and
the bank shall undertake to perform without objections and on the basis of the first call of the
beneficiary. The Buyer declares in writing that s/he releases the bank from all obligations under
the bank guarantee within 14 days after the delivery of a faultless Subject of the Purchase, or after
the removal of defects and imperfections if the Subject of the Purchase has been accepted with
defects or imperfections.

Before requesting the performance in connection with bank guarantee, the Buyer shall notify the
Seller in writing of the amount of the required performance from the bank. The Seller is obliged
to deliver the Buyer a new guarantee instrument in the same wording as the previous guarantee
instrument, in the original amount of the bank guarantee, always within 14 calendar days after
the bank guarantee has been drawn. If the Seller fails to meet the obligation in accordance with
the previous sentence, the Buyer shall be entitled to withdraw from the Contract.

Iv. PENALTY CLAUSES

The penalty clause set out in this Article shall replace the relevant penalty clause set out in Article
VII, paragraph 2 of the General Purchasing Conditions of the BUT (hereinafter referred to as the
"GPC").

If the Seller is in default in fulfilling his responsibility to hand over the Subject of the Purchase to
the Buyer, he is obliged to pay the Buyer a contractual penalty:

a) for the first 30 days of delay in the amount of 0.05 (in words: zero point five hundredths) %
of the purchase price excluding VAT for any (initiated) day of delay;

b) if the Seller continues to be in delay in fulfilling his responsibility, starting from the 31st day
of delay in handing over the Subject of the Purchase, the Seller is obliged to pay the Buyer
a contractual penalty of 0.1 (in words: zero point one tenth) % of the purchase price
excluding VAT for any (initiated) day of delay.
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For the purposes of this Contract, the maximum penalty specified in Article VII (2) of the GPC is
limited to 10 (in words: ten) % of the price of the Subject of the Purchase excluding VAT.

V. PLACE AND TIME OF PERFORMANCE
1) The Seller undertakes to:

l. hand over to the Buyer the aforementioned Subject of the Purchase no later than
18 months from the effective date of the Contract, but at the same time no later than
31 December 2026, whichever is earlier;

Il. consider the delivery of the Subject of the Purchase later than 31 December 2026 to
be late performance for the purposes of this Contract within the meaning of Section
1980 of the Civil Code;

Il. The Buyer expressly notifies that he has no interest in the delayed performance
according to point Il. of this paragraph; in accordance with § 1980 of the Civil Code,
the obligation shall cease with the beginning of the delayed performance of the Seller,
unless the Buyer notifies without undue delay that he insists on the fulfilment of the
Contract.

The Seller shall fulfill his responsibility to hand over the above mentioned Subject of the Purchase
by its acceptance as faultless by the Buyer.

The Seller also agrees to inform the Buyer sufficiently in advance (at least 2 months) that it intends
to transport and/or hand over the Subject of the Purchase, otherwise the Buyer is not obliged to
take over the Subject of the Purchase. If the Seller notifies the Buyer in time in accordance with
the previous sentence, the Buyer undertakes to allow the Seller access to the place of
performance.

The Seller agrees to hand over the Subject of the Purchase at the following place:
CEITEC BUT, xxx, Purkynova 656/123, 612 00 Brno, Czech Republic

The Buyer declares that the persons authorised on its behalf to take over the Subject of the
Purchase and to sign the protocol of transport of the Subject of Purchase and the handover
protocol are listed on page 1 of this Contract as contact persons in technical matters.

The Seller acknowledges that the Buyer specifically requested the delivery of all the required
documents for the Subject of the Purchase in accordance with Art. IV (3) of the GPC.

VL. ARRANGEMENTS FOR TERMINATION OF THE CONTRACT

In case of termination of the Seller's obligation under this Contract otherwise than by its proper
performance, in particular in the case of termination of the Contract by the Seller's delay under Article
V, paragraph 1, item Ill. of this Contract or by withdrawal from the Contract, the parties shall reimburse
each other for everything that has been mutually performed so far in the following manner:

a) The Seller is obliged to return all monetary performance received by the Buyer within 21
days of the termination of the Seller's obligation to perform. This shall also apply to the
amount corresponding to the advance under Article Il, paragraph 3 of this Contract, if the
advance has been paid to the Seller, and also to the amount corresponding to the amount
under Article I, paragraph 4 of this Contract, if it has already been paid;

b) The Buyer shall return the Subject of the Purchase to the Seller to the extent in which it was
transported to the place of performance, if it has already been transported. Any dismantling
and removal of the Subject of the Purchase shall be arranged by the Seller at its own
expense in full, while the Buyer shall allow the Seller access to the place of performance for
any dismantling and removal of the Subject of the Purchase.
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VII. QUALITY WARRANTY

The Buyer and the Seller agree that the warranty period for the Subject of the Purchase as well as
for each of its parts is 12 months from the date on which the Subject of the Purchase was accepted
by the Buyer as faultless.

If a longer warranty period is stated for any part of the Subject of the Purchase in the warranty
certificate or other warranty declaration, this longer warranty period shall apply. The Seller shall
have obligations for defective performance at least to the extent which the obligations of
defective performance of the manufacturer of the Subject of the Purchase continue.

During the warranty period, the Seller is obliged to carry out all service and preventive inspections,
inspections of the electrical equipment, safety and technical inspections and other examinations,
services, inspections and maintenance, checks, etc. required by the legislation in force.

Shall the Subject of the Purchase have any defects, these shall be dealt with in accordance with
the provisions set out in Article V. of GPC, unless otherwise demonstrably agreed between the
Seller and the Buyer in accordance with Article Xll. of GPC and within the meaning of Act No.
134/2016 Coll., on Public Procurement, as amended (hereinafter referred to as the "PPA").

VIIl.  INSURANCE

The Seller agrees that for the entire duration of its obligations under the Contract (i.e. until the end
of the warranty period for any part of the Subject of the Purchase, including the fulfillment of its
duties arising from any defects claimed by the Buyer under the warranty) to have an insurance
contract, the subject of which will be the insurance of the Seller's liability for damages incurred by
the Buyer or third parties on their property in connection with the performance of the Contract as
a result of the Seller's activities in case of causing damage, with a limit of insurance benefits of at
least CZK 40,000,000.-- (in words: forty million) or the equivalent in euros. The liability insurance
shall also include the obligation to compensate for a damage or an injury caused by a defective
product or defective work. The Seller undertakes to present this insurance policy to the Buyer's
contact person for inspection at any time upon request. Failure to comply with the obligations
under this provision shall constitute a significant breach of the Contract.

IX. FINAL PROVISIONS

1) The following annexes form an integral part of this Contract:

2)

a) Annex 1 - Technical description of the Subject of the Purchase.
b) Annex 2 — Service contract (after warranty service)

The Parties agree that in case of any inconsistencies or contradictions, the Articles I. to IX. of
the Contract take precedence over any annexes to the Contract. Furthermore, the Parties agree
that in case of any inconsistencies or contradictions between individual annexes, the annex,
whose numerical identification specified in this paragraph is lower, shall prevail.

This Contract also includes the General Purchasing Conditions of the BUT in the version effective
on the date of the commencement of the tender procedure on the basis of which this Contract is
concluded (hereinafter referred to as "GPC"). The GPC have the character of commercial terms
and conditions within the meaning of Section 1751 of the Civil Code and regulate the rights and
obligations of the Seller and the Buyer in case that these are not specified in this Contract. Also,
with regard to this, and so as to avoid any speculations, the Parties declare and agree that the
Contract referred to in the GPC means this Contract. Both Parties also agree that in case of any
divergence between the provisions of the Contract and the GPC, the provisions of the Contract
shall always apply. The GPCis available at http://vut.cz/vnp and the Seller, by his signature below,
confirms that he has read the text of the GPC in detail and that he is therefore familiar with it.
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The Seller is not entitled to transfer its rights and obligations under this Contract to a third party.
Section 1879 of the Civil Code shall not apply. The aforementioned does not exclude the reserved
possibility of changing the Seller in the course of performance under this Contract in accordance
with Section 100(2) of the PPA.

The Seller agrees to tolerate the publication of this Contract including any amendments by the
Buyer in accordance with Section 219 of the PPA.

By signing this Contract, the Parties confirm that they are aware that this Contract is subject to
the obligation of publication in accordance with Act No. 340/2015 Coll., on the Register of
Contracts, as amended. The publication of the Contract is arranged by the Buyer.

This Contract shall enter into force on the date of signing by both Parties and shall become
effective on the date of the publication of the Contract in the Register of Contracts.

If any provision of the Contract becomes invalid or ineffective, this shall not affect the other
provisions of this Contract, which shall remain valid and effective. In such case, the Parties
undertake to replace the invalid or ineffective provision with a valid and effective provision that
best fulfils the originally intended purpose of the invalid or ineffective provision, by means of an
agreement.

This Contract contains a complete statement of the subject matter of the Contract and of all the
particulars which the parties intended and intend to stipulate in the Contract and which they
consider important for the binding nature of this Contract. No representation made by the parties
in the negotiation of this Contract or any representation made after the execution of this Contract
shall be interpreted contrary to the express provisions of this Contract and shall create any
obligation on either party.

This Contract shall be concluded by electronic means by each party to the contract affixing its
recognised electronic signature.

The Parties confirm that they have read this Contract before signing it and that they agree with its
contents. They affix their signatures to this effect.

In Brno In Dortmund

17.12.2024 el. podpis 19.12.2024 el. podpis
prof. Ing. Radimir Vrba, CSc., Benjamin Oevermann
Director of CEITEC BUT Head of Sales
for the Buyer for the Seller
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Pfiloha 1 - Technicky popis Pfedmétu koupé
Annex 1 - Technical description of the Subject of the Purchase
Vefejna zakazky: Elektronovy litograf 100 kV / Electron beam lithograph 100 kV

1. General requirements / obecné pozadavky:

The tender concerns an Electron beam lithography tool
with an acceleration voltage of 100 kV, which is used for
nanostructures prototyping in the field of nanoscience and
nanotechnology.

An accelerating voltage of 100 kV enables precise writing
of the fabricated structures by Gaussian beam with a
resolution in order of several nanometers using commonly
available commercial resists for electron beam lithography.

The requested assembly has to contain a fully functional
technological entity including a complete vacuum system,
a cooling system, a stable electron source, an electron
column, a chamber, an interferometric stage, multi-
cassette loadlock including substrate holders with different
parameters, an electron deflection system, a pattern
generator, a complete electronic system, control data
station with the possibility of remote access, dedicated
software package to operate electron beam writer.

Zaddvaci fizeni se tykad pofizeni elektronového litografu s
urychlovacim napétim 100 kV, ktery slouZi k prototypovdni
nanostruktur pro oblast nanovéd a nanotechnologii.

Urychlovaci napéti 100 kV umoZriuje pfesny zdpis
vyrdbénych struktur Gaussovskym svazkem s rozliSenim

v fddu jednotek nanometri pri vyuZiti bézné dostupnych
komercnich rezisti pro litografii elektronovym svazkem.

PoZadovand sestava musi obsahovat plné funkcni
technologicky celek zahrnujici kompletni vakuovy systém,
chladici systém, stabilni zdroj elektrond, elektronovy tubus,
komoru, interferometricky stolek, vice-kazetovou zakladaci
komoru vcéetné drZaki substrdtd s riznymi rozmeéry,
vychylovaci systém elektrond, generdtor vzori, kompletni
elektronicky systém, ridici datastanici s moZnosti
vzddleného pristupu, SW balik k ovldddni elektronového
litografu.

The system has to meet safety criteria (CE certification),
ionizing radiation less than 1 uSv/h at a distance of 0.1 m,
used lasers classified as class 1 have to be covered so that
they are not accessible to the operator in normal mode
and are safe for the eye. The noise the entire system
produces is lower than 70 dB(A).

Pristoj musi splriovat bezpecnostni kritéria (CE certifikace),
ionizujici zdfeni mensi neZ 1 uSv/h ve vzddlenosti 0,1 m,
poulZité lasery klasifikovdny jako tfida 1 zakrytovdny tak,
aby v normdlnim reZimu nebyly pristupné pro obsluhu a
byly bezpecné pro oko. Hluk produkovany celym systémem
je mensi neZ 70 dB(A).

The EBL system has to be brand new, not used by other
customers nor for demonstrations of the 100kV EBL
technology.

EBL systém musi byt zcela novy, nepouZity jinymi zdkazniky
ani pro demonstraci 100kV EBL technologie.

This specification determines the minimum requirements
of the contracting authority for the Object of the Contract;
the Supplier adds the trade names of the goods offered,
where it is appropriated, or adds a quotation and technical
description to the offer, all the requirements set out in this
Annex must be fulfilled. This annex will be an integral part
of the purchase contract.

Tato specifikace urcuje minimdini poZadavky zadavatele
na predmét zakdzky, dodavatel dopini obchodni ndzvy
nabizeného zboZi tam, kde je to vhodné, pripadné priloZi
do nabidky vlastni cenovou nabidku a technicky popis,
pricemZ vSechny poZadavky uvedené v této priloze musi
byt splnény. Tato pfiloha bude nedilnou soucdsti smlouvy.

The technical requirements for the entire EBL system and
the system's individual parts are listed in the tables below.

Technické poZadavky na cely EBL systém a na jednotlivé
Cdsti systéemu jsou uvedeny v tabulkdch niZe.




Pfiloha 1 - Technicky popis Predmétu koupé
Annex 1 - Technical description of the Subject of the Purchase
Verejna zakazky: Elektronovy litograf 100 kV / Electron beam lithograph 100 kv

2. Characteristic of the place of instalation, available conections, requirements for the instalation / Charakteristika

mista instalace, dostupné pfipoje, pozadavky na instalaci:

The place of installation is a Nanofabrication laboratory in
the ISO 5 cleanroom environment (cleanness class 100) in
building C, the Central European Technology Institute of
Technology BUT in Brno (CEITEC BUT). The room is located
on the first floor of the building, but the part with
cleanrooms has no ground floor or basement underneath,
and it is placed directly on the soil. There is also an
existing concrete block in the room to place the main part
of the tool, which is the most sensitive to vibrations.
Adjacent to the laboratory room is also a technical service
room usable for the installation of some supporting
equipment.

Misto instalace se nachdzi v nanofabrikacni laboratofi v
prostredi Cisté laboratore 1ISO 5 (Cistota tfidy 100) v
budové C Stredoevropského technologického institutu VUT
v Brné (CEITEC VUT). Mistnost je umisténa v prvnim patre
budovy, jejiz édst s Cistymi laboratofemi nemad Zadné
pfizemi ani podzemni prostory vespod; je umisténa pfimo
na povrchu zemé. V mistnosti se také nachdzi jiZ existujici
betonovy blok pro umisténi hlavni ¢dsti zafizeni, kterd je
nejcitlivéjsi na vibrace. K mistnosti laboratore priléhd
technicka servisni mistnost vyuZitelnd pro instalaci édsti
podplrnych zarizeni.

The overall 100kV system with its necessary parts for
running must fit into the areas marked in Annex D
(Diagram of the place of performance) by blue-hatched
area and red-hatched area. The main unit must stand on
the concrete block inside the blue-hatched area.

Cely 100kV systém se soucdstmi nezbytnymi k béhu musi
pasovat do oblasti vyznacenych v pfiloze D (Schéma mista
plnéni) modrou srafovanou vypini a cervenou srafovanou
vyplni. Hlavni jednotka musi stdt na betonovém bloku
uvnitf modré Srafované oblasti.

There is a double floor with 60 cm space under the tread
surface (50 cm is usable) accros whole Nanofabrication
laboratory.

V celé laboratofi Nanofabrication je dvojitd podlaha s
prostorem 60 cm pod ndslapnou plochou (pouZitelnych je
50cm).

There are electricity, water, and gas distributions (nitrogen
and CDA with max pressure 0.6 MPa as standard ) under
the raised floor where needed for the instruments. Also,
other distributions from the technical service room to the
main laboratory can be placed under the raised floor.

Pod zdvojenou podlahou jsou umistény rozvody elektriny,
vody a plynu (standardné dusik a CDA s max. tlakem 0,6
MPa). Pod podlahu Ize umistit i dalsi rozvody z technické
mistnosti do hlavni laboratore.

The supplier has to carry out a site survey as a part of
preparation for the installation on its costs.

Dodavatel musi v rdmci pfipravy instalace na své naklady
provést prlzkum mista.

The main system (with all necessary parts that have to be
in the close vicinity), pre-alignment microscope (if it is in
the form of an individual station), and operator's place
with the main PC has to be installable, serviceable and
fully functional in the cleanroom described above.

The neighbouring technical service room is available for
accessories installation, such as UPS, chiller(s), electronics,
vacuum pumps and power distributing device(s).

The main part carrying the electro-optical column must fit
on the above described concrete block used for vibration
damping.

Hlavni systém (se vSemi potfebnymi ¢dstmi, které musi byt
v tésné blizkosti), zarovndvaci stanice s optickym
mikroskopem (pokud je ve formé samostatné jednotky) a
pracovisté operdtora s hlavnim PC musi byt
instalovatelné, servisovelné a plné funkcni ve vyse
popsané cisté laboratofi .

Sousedni technickad servisni mistnost je k dispozici pro
instalaci prislusenstvi, jako je UPS, chladic¢ (chladice),
elektronika, vakuové vyvévy a zarizeni pro rozvod energie.
Hlavni ¢dst obsahujici tubus s elektronovou optikou musi
byt umisténa na vyse specifikovany betonovy blok slouZici
k tlumeni vibraci.
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Annex 1 - Technical description of the Subject of the Purchase
Vefejna zakazky: Elektronovy litograf 100 kV / Electron beam lithograph 100 kV

Technical specification documents have to be delivered Dokument technickych specifikaci musi byt doddny s
with an offer. nabidkou.

Acceptance test documentation are parts of delivery. The [Soucdsti doddvky je dokumentace k akceptacnim testum.
acceptance tests have to be performed as Factory Akceptacni testy musi byt provedeny jako tovdrni testy z
acceptance, and part of the acceptance tests has to be vyroby a ¢dst akceptacnich testi se musi opakovat po

repeated after installation at the customer site - Customer |instalaci u zdkaznika - prejimka zdkaznikem.
acceptance.

3. Technical Description / technicka specifikace:
see sheets A, B, C and D of this document (file) viz listy A, B, C a D tohoto dokumentu (souboru)



Pfiloha 1 - Technicky popis Pfedmétu koupé
Annex 1 - Technical description of the Subject of the Purchase

Vefejna zakazky: Elektronovy litograf 100 kV / Electron beam lithograph 100 kV

LIST A - Basic features

Basic features/zdkladni poZadavky

Mandatory/
PoZadovdno

Assessed/
Hodnoceny

Offered value / Nabizena hodnota

Al

100 kV Electron Beam Lithography system with all necessary parts for independent operation.

100 kV systém pro litografii elektronovym svazkem se vSemi komponenty nezbytnymi pro chod
zarizeni.

YES

ANO

Offered as described on the left.

A2

The control computer with the graphical user interface provides all the necessary software and
hardware solutions for controlling and monitoring the whole lithography system and its parts
(Column, pumping, cooling, UPS, etc.)

Ridici pocitac s grafickym uZivatelskym rozhranim poskytujici veskeré potiebné softwarové a
hardwarové reseni pro fizeni a monitorovdni celého litografického systému a jeho cdsti (tubus,
Cerpdni, chlazeni, UPS atd.)

YES

ANO

Offered as described on the left.

A3

A minimum number of users (with their own user account) who can simultaneously work on the
machine's server in the graphical user interface (preparing jobs, defining global and local mark
positions, putting the jobs in the queue, etc.)

Minimdini pocet uZivatelu (s vlastnim uZivatelskym uctem), ktefi mohou soucasné pracovat na
serveru pristroje v grafickém uZivatelském rozhrani (pfiprava uloh, definovdni poloh globdlnich a
lokdlnich znacek, zarazovani uloh do fronty atd.)

YES

ANO

Yes, actually better value offered: 62 -- see F1

A4

Possibility of monitoring and controling the system using a remote connection within the BUT local
network.

Moznost monitorovat a ovlddat systém pomoci vzddleného pFipojeni v ramci lokdlini sité VUT.

YES

ANO

Yes, offered as described on the left.

A5

Software solutions for the optimisation of micro and nanofabrication. Advanced data preparation
integrates layout operation, proximity effect and process correction, shape fracturing, field
positioning, write sequence control and electron-beam simulation. Import/Export is available for all
major layout and lithographic machine formats (file/s with designs, field positioning, etc.).

Softwarové feseni pro optimalizaci mikro a nanofabrikace. Pokrocild pfiprava dat integruje prdci s
rozvrZenim ndvrhu, korekci proximity efektu a procesu, rozloZeni tvaru na zékladni jednotky,
polohovdni zdpisového pole, fizeni sekvence zdpisu a simulaci elektronového svazku. Import/Export je
k dispozici pro vSechny hlavni formdty rozvrZeni a formdty litografického zafizeni (soubory s designy,
definicemi pozic zapisovych poli atd.).

YES

ANO

Offered as described on the left.

A6

Software for Monte Carlo (MC) simulation that computes the electron-solid interaction of any
arbitrary material stack and performs advanced process calibration for electron beam Proximity
Effect Correction (PEC). Software with an easy-to-use interface for defining the required parameters
(material data, stack parameters, acceleration voltage), running the MC simulation, visualising the 2D
r-z simulation results (energy spread at different resist thicknesses) and extracting the 1D Point
spread function (PSF), which can then be used for PEC. The software includes a comprehensive
material database, which includes all standard materials and can easily be expanded with custom
materials by defining the new material's stoichiometry and mass density. Functionalities such as
fitting to Gaussian functions, averaging, convolution of PSFs, determination of base dose factors
between PSFs and powerful visualisation enable the user to analyse, compare and optimize PSFs.

Software pro Monte Carlo (MC) simulace, ktery pocitd interakce elektron( s pevnou ldtkou
libovolného sloZeni z hlediska materidlu a poradi vrstev a provddi pokrocilou kalibraci procesu s
korekci efektu blizkosti elektronového osvitu (Proximity Effect Correction - PEC). Software s
uZivatelsky prehlednym rozhranim pro definovdni poZadovanych parametrd (udaje o materidlu,
parametry vrstev, urychlovaci napéti), spusténim MC simulace, vizualizaci vysledki simulace 2D r-z
(rozloZeni energie v raznych tloustkdch rezistu) a extrahovdni 1D funkce bodového rozptylu (PSF),
kterd je pouZitelnd pro PEC. Software obsahuje komplexni databdzi materidla zahrnujici vsechny
standardni materidly a Ize ji snadno rozsifit o vlastni materidly definovdnim stechiometrie a hustoty
nového materidlu. Funkce, jako je fitovdni Gaussovskych funkci, primérovani, konvoluce PSF,
stanoveni zdkladnich ddvkovych faktor mezi PSF a vykonnd vizualizace umozriujici uZivateli
analyzovat, porovndvat a optimalizovat PSF.

YES

ANO

Offered as described on the left.

A7

Pattern preparation PC — compatible computer platform for system operation and running software
(ad A5 and A6). This PC will be placed outside of the cleanroom.

Pocitac pro pripravu litografickych predloh - kompatibilni pocitacovd platforma pro ovidddni systému
a provoz softwaru (ad body A5 a A6). Toto PC bude umisténo mimo Cisté prostory.

YES

ANO

Offered as described on the left.

A8

Software possibilities of the pattern preparation PC (ad A7).

Softwarové moznosti pocitace pro pfipravu litografickych pfedloh (ad A7).

design and job
preparation

YES

ANO

Yes, design and job preparation as described
on the left is offered and included (and more --
see F2).

A9

All the licences for the machine operation, software solutions and data operation are perpetual.

Vsechny licence na provoz pfistroje, softwarovd feseni a datové operace jsou trvalé.

YES

ANO

Yes, all offered licenses are perpetual.

Al0

UPS system (Uninterruptible Power Supply) ensures the operation of the device/necessary
components for a required period. After this time period, steps will be taken to protect the filament.

UPS systém (nepferusitelny zdroj napdjeni), ktery zabezpecuje chod pfistroje/nezbytnych souédsti po
poZadovanou dobu. Po uplynuti této doby budou podniknuty kroky k ochrané vidkna.

5min

YES

ANO

Yes, offered as described on the left, the
actual operation time offered is > 25 min --
see F3.




A Basic features/zdkladni poZadavky Mavndatorv/ [l . Offered value / Nabizend hodnota
PoZadovdno |Hodnoceny
Vacuum system requirements: main chamber, emission chamber and loadlock (chamber with a multi- .
X ) 3 Yes, vaccum system offered as described on
cassette system allowing sample holder transfer to the main chamber) are pumped with pre-vacuum L .
o . K the left (for emission chamber and main
pump and individual evacuation pumps (e.g. turbomolecular, dry, ion pumps). Standard process t .
3 L (a) 1x10 chamber) or offered with better value (for
pressure values for the main chamber (a), emission chamber (b) and cassette storage loadlock (c) are
Pa loadlock: 5X107-3Pa).
ALl better than by 5x10°
PoZadavky na vakuovy systém: hlavni komora, emisni komora a zakldédaci komora (obsahujici multi- (P ) 5
kazetovy systém umoZriujici pfesun drZdku vzorku do hlavni komory) jsou Cerpdny predcerpavaci @ 150 P
vakuovou vyvévou a samostatnymi vyvévami (napr. turbomolekuldrni, suché, iontové pumpy). (e a
Hodnoty standardniho operacniho tlaku pro hlavni komoru (a), emisni komoru (b) a loadlock (c) jsou
lepsi neZ
Cooli t ith circulati ter t te heat fi th it and adjust th
ooling system with circulating water to remove was e. eat from the unit and adjust the VES Yes, offered as described on the left.
AL2 temperature around the stage and column of the machine.
Systém chlazeni s cirkulujici vodou k odstranéni zbytkového tepla z jednotky a udrZeni stdlé teploty ANO
okolo stolku a tubusu zafizeni.
Alignment/pre-alignment optical microscope station with xy stage for precise marks position
localization on the substrate. This station is equipped with a camera, and the view is monitored by YES YES Yes, offered as described on the left -- see F4.
A13 software.
Zarovndvaci stanice s optickym mikroskopem s xy stolkem pro presné vyhleddvani pozic znacek na ANO ANO
substdtu. Tato stanice je vybavena kamerou a obraz je monitorovdn softwarem.
The alignment/pre-alignment optical microscope station (A13) allows the user to localize marker YES YES Yes, offered as described on the left -- see F4
Al4 positions for later using during lithography. and F5.
Zarovndvaci stanice s optickym mikroskopem (A13) umoZzriuje uZivateli lokalizovat polohy znacek pro ANO ANO
pozdéjsi pouzZiti béhem litografie.
The stage on the alignment/pre-alignment optical microscope imitates the chamber stage, is situated
? & /p € 4p . 4p . . 8 YES Yes, offered as described on the left.
A5 exactly in the chamber, or ensures conformity in the coordinate system in a different way
Stolek optického mikroskopu imituje stolek v hlavni komore, nachdzi se pfimo vevniti komory nebo ANO

jinym zplsobem zajistuje shodu mezi souradnymi systémy.




Pfiloha 1 - Technicky popis Pfedmétu koupé
Annex 1 - Technical description of the Subject of the Purchase

Vefejna zakdazky: Elektronovy litograf 100 kV / Electron beam lithograph 100 kv

LIST B - Specification Electron Column

o q n a Mandat A d, —
B Specification — Electron column / Specifikace - Elektronovy tubus a'n a o'ry/ ssesse /, Offered value / Nabizena hodnota
PoZadovdno |Hodnoceny
50 keV*
B1 Elecn?n beam enerlgy € 50keV and 100keV offered
Energie elektronového svazku 100 keV*
High-brightness Thermal Field Emission Gun (Schottky emitter) with a typical lifetime of min. 18 YES Yes, offered as stated on the left with a tyical
B2 months lifetime of 18 months
Zhavend autoemisni katoda s vysokym jasem (pracujici na bézi Schottkyho efektu) s dobou provozu
typicky min. 18 mésict ANO
Electron beam (spot) with a Gaussian profile. Minimum spot size at an acceleration voltage of 100 kV
1.9nm (compliant)
B3 less or equal <1.9nm
Elektronovy svazek (stopa) s Gaussovskym profilem. Minimdini velikost stopy pro urychlovaci napéti -
100 kV mensi nebo rovno
Minimal beam current (calibrated and guaranteed by the vendor in the specification of the machine) .
. 50pA (compliant)
B4 at an acceleration voltage of 100 kV less or equal <50 pA*
Minimadlni proud ve svazku (kalibrovdn a garantovdn vyrobcem ve specifikaci pfistroje) pro =>0P
urychlovaci napéti 100 kV mensi nebo rovno
Maximal beam current** (calibrated and guaranteed by the vendor in the machine specification) at
an acceleration voltage of 100 kV. Yes, offered is actually a higher max. current:
**With this beam current, the machine has to be able to recognize the marks on the calibration YES 35(;nA (see F6) vane ' ’
sample and has to be able to proceed with all the automatic calibration procedures (beam,
85 aperture(s) and stigmators centering, focus, distortion correction). 200 nA*
Maximdlni proud ve svazku** (kalibrovdn a garantovdn vyrobcem ve specifikaci pristroje) pro
urychlovaci napéti 100 kV.
**S timto proudem ve svazku musi byt pfistroj schopen rozpoznat znacky na kalibraénim vzorku a ANO
projit vSechny automatické kalibraéni procedury (centrovdni svazku, apertur(y) a stigmdtord,
zaostreni, korekci zkresleni).
Beam current uniformity up to 100 nA on 1mm Write field from peak to peak <= 1% offered (compliant)
B6 <1%*
Konstantnost proudu od mensich proudu aZ do 100 nA na 1mm zdpisovém poli od piku k piku
Beém c_urrent drift (current stability) from p_eak to peak/hour in maximum without periodic <=1% offered (compliant)
87 calibration of the beam at a factory pre-defined beam current <19+
<1%
Maximdlni drift proudu ve svazku (stabilita proudu) od piku k piku za hodinu bez pribéZiné kalibrace
svazku na proudu preddefinovaném vyrobcem
Beam position stability from peak to peak/hour on 1mm Write field at a factory pre-defined beam
posit my P peak/hou et yPp ' YES Offered value actually better: <=20nm (see F7)
88 current <60 nm*
Stabilita pozice svazku od piku k piku za hodinu na 1Imm zdpisovém poli na proudu preddefinovaném - ANO
tovdrnou
Yes, offered value actually better: <= +/-15nm
The main field distortion of the 1mm Write field at 100 kV « YES Y /
B9 <50 nm (see F8)
Zkresleni hlavniho pole na 1mm zdpisovém poli na 100 kV ANO
Fully automated calibration and alignment procedures (automatic, dynamic off-axis focus, stigmation i
Y y. Y X N ' ! ) '8 P ures (au 16, cy! ! X! u '8 ! YES Yes, offered as described on the left
B10 and field distortion corrections)
PIné automatickd kalibrace a zarovndvaci procedury (automatické, dynamické mimoosé ANO
zaostrovani, korekce astigmatismu a zkresleni pole)
A time needed for the change of current from 1 nA to 100 nA.** .
K N o X L Yes, offered value actually better: <= 15min (see
**The beam current uniformity across the writing field, beam current drift and beam positioning max. 12 hours YES Fo)
B11 stability after the switching must be within the values given in B6, B7 and BS8.
Cas potfebny pro zménu proudu z 1 nA na 100 nA. **
**Homogennost elektronového svazku napfi¢ zépisovym polem, drift proudu ve svazku a stabilita max. 12 hodin ANO
pozicovdni svazku po pfepnuti musi odpovidat hodnotam danym v B6, B7 and BS.
B12 Automatic compensation of difference in substrate height/tilt YES Yes, offerred as described on the left
Automatickd kompenzace rozdilné vysky/naklonéni substrdatu ANO
A i h: ith i li i f th iti fini
utomatic aperture changer with automatic calibration of the aperture position (apertures defining VES Yes, offered as described on the left.
B13 current ranges)
Automaticky ménic apertur s automatickou kalibraci pozice apertur (clonky definujici rozsahy ANO
proudt)
B14 Electrostatic beam blanker YES Yes, offered as described on the left.
Elektrostaticky beam blanker (zafizeni pro zatemnéni svazku) ANO
Detector(s) for mark recognition, alignment and SEM imaging (Scanning Electron Microsco i
K (s) g g, ging ( e . Py YES Yes, offered as described on the left.
technique) be able to achieve recognisable contrast over the whole scanning area
B1 P . P P . .
5 Detektor(y) pro rozpozndvdni znacek, zarovndvdni a SEM zobrazovdni (technika rastrovaci
elektronové mikroskopie, zkratka z anglického pojmenovdni) umoZriujici doséhnout rozpoznatelny ANO

kontrast v celé oblasti skenovdni

* The parameters will be proven in the acceptance test at the factory site and the acceptance test at the installation site.

* Parametry budou prokazovdny pfi akceptaénim testu ve vyrobnim zdvodé a pfi pfejimacim testu v misté instalace.
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Vefejna zakazky: Elektronovy litograf 100 kV / Electron beam lithograph 100 kV
LIST C - Stage and Sample Holders

Specification — Stage and sample holders / Specifikace - Posuvny stolek a drzaky vzorkt

Mandatory/
PoZadovdno

Assessed/
Hodnoceny

Offer / Nabizeno

c1

Sample holders capable of mounting different substrate sizes
DrZdky vzorki s kapacitou pro uchyceni riznych velikosti substrati

YES
ANO

Yes, available as described on the left.

c2

Maximum loadable substrate size

Maximdlni velikost substrdtu, ktery mizZe byt zaloZen

8" wafer
7" mask/a

Yes, 8" wafers and 7" mask holders are available
and loadable.

c

Minimum sample size that can be fixed on the sample holder, loaded and exposed (xy dimensions)

Minimdlni velikost vzorku, ktery muZe byt umistén na drZdk vzorkd, zaloZen a exponovan ( xy
rozméry)

5x5mm

Yes, 5Smm*5mm samples could be handled as
described on the left.

ca

The maximum thickness of the sample (t in direction of the z- axis) that can be fixed on the sample
holder, loaded and exposed is

Maximdlni tloustka vzorku (t ve sméru osy z), ktery muZe byt umistén na drZdk vzorkd, zaloZen a
exponovdn je

at least /
alespori
6 mm

YES

ANO

Yes, actually 10mm thick samples could be
handeled as described on the left -- see F10

Cc5

Sample holders/cassettes:

1) holder/s specially made for two 4" wafers;

2) holder specially made for a 5" mask;

3) holder specially made for a 6" mask;

4) piece part holder/s supporting thick samples up to the maximum thickness defined by the machine
and supporting pieces from 5x5mm to 3" with at least four positions.

DrZdky vzorkiy/kazety:

1) drZdk/y specidlné vyrobené na dva 4" wafery;

2) drZdk specidlné vyrobeny na 5" masku;

3) drzdk specidlné vyrobeny na 6" masku;

4) drzdk/y malych vzorki podporujici tlusté vzorky do maximdini tloustky definované pfistrojem a
pro vzorky od 5x5 mm do 3" s alespori ctyfmi pozicemi.

YES

ANO

Yes, all included in the delivery as described on
the left.

[«

Multicasette loadlock system with fully automated robot handling. Loading and exchanging cassettes
(sample holders) is capable of fully automatic operation and is controlled via software. The minimum
number of cassette positions in this system is

Zaklddaci komora s multikazetovym systémem s plné automatizovanym robotickym podavacem.
Zaklgdani a vyména kazet (drZdkd vzorki) béZi piné automaticky a je ovlddand ze softwaru.
Minimdlni pocet pozic pro kazety v tomto systému je

min. 6

YES

ANO

Yes, offered as described on the left, with
actually 10 positions; see F 11

c7

Multicasettes loadlock system (C6) is fully evacuated with pump downtime
Zakladaci komora s multikazetovym systémem (C6) je plné zCerpdna s casem vycerpdni

<10 min

Yes, compliant < 10min is offered

c8

Sample holder exchange time from the multicasettes loadlock system to the stage in the main
chamber or vice versa

Cas potfebny na vyménu drzdku vzorku z multikazetového systému v zaklddaci komore na stolek v
hlavni komore nebo naopak

<300s

Yes, actually better value offered: < 120 sec for
each way.

c9

The range of the stage traverse (mechanical) in xy axis

Rozpéti pohybu posuvného stolku (mechanického) v osdch xy

min. 170 x 170
mm*

YES

ANO

Yes, actually better value offered:
210mm*210mm; see F12.

C10

Resolution of the laser interferometric stage movement (in xy axis)

Rozliseni pohybu laserového interferometrického stolku (v osdch xy)

max. 0.62 nm

YES

ANO

Yes, actually better value offered: 0.15nm -- see
F13

Cc11

Stage movement speed in the faster axis direction (in the xy plane)

Rychlost pohybu stolku ve sméru rychlejsi osy (v roviné x a y)

min. 15 mm/s*

YES

ANO

Yes, actually better value offered: 60mm/s -- see
F14

C12

Stage movement speed in the slower axis direction (in the xy plane)

Rychlost pohybu stolku ve sméru pomalejsi osy (v roviné x a y)

min. 15 mm/s*

YES

ANO

Yes, actually better value offered: 40mm/sec --
see F15

Cc13

Stepping time for movement from one 1 mm Write field (WF) to the next, including time needed for
acceleration, deceleration and settling time of the stage. The vibration of the stage should be smaller
than 2 nmin x and y axes.

Cas potebny na pohyb stolku z jednoho 1 mm zdpisového pole (WF) na sousedni véetné casu
potrebného na zrychleni, zpomaleni a ustaveni stolku. Vibrace stolku by mély byt mensi nez 2 nm v
ose Xay.

max. 2 s*

YES

ANO

Yes, actually better value offered: <=150msec --
see F16

Ci4

Ability to compensate** z position inaccuracy (substrate non-flatness) on the fully reflective
substrate in the minimum range of

**Using a combination of precise optical height sensing measurement and the correction of working
distance or stage position in the z- axis

Moznost kompenzovat** nepresnost pozicovdni v ose z (nerovinnost substrdtu) na plné reflexnim
substrdtu v minimdlnim rozmezi

** PouZitim kombinace presného méreni optickym snimdnim vysky a korekce pracovni vzddlenosti
nebo polohy stolku v ose z

min. 50 um*

YES

ANO

Yes, actually better value offered: 5mm -- see F17




Specification — Stage and sample holders / Specifikace - Posuvny stolek a drzaky vzorka

Mandatory/
PoZadovdno

Assessed/
Hodnoceny

Offer / Nabizeno

C15

Ability to compensate** z position inaccuracy (substrate non-flatness) in the minimum range of + 50
um on the fully reflective substrate with the accuracy and reproducibility (3 sigma) of

**Using a combination of precise optical height sensing measurement and the correction of working
distance or stage position in the z- axis

MozZnost kompenzovat** nepfesnost pozicovdni v ose z (nerovinnost substrdtu) v minimdlnim
rozmezi 50 um na plné reflexnim substrdtu s presnosti a opakovatelnosti (3 sigma)

** PouZitim kombinace pfesného méfeni optickym snimdnim vysky a korekce pracovni vzddlenosti
nebo polohy stolku v ose z

<lum*

YES

ANO

Yes, actually better value offered: <=100nm
--see F18

Cl6

The ability of height sensing system measurement to work without z -stage move on the transparent
and reflective substrate in the range of £100 um (5" chromium glass mask with an area for which the
chromium is removed with a tilt of at least 1 um/mm) with the reproducibility (3 sigma) of**

** Difference in measured height on two spots on a glass mask in close proximity, of which one is
with and the other without a chromium layer, should differ only in the range of the chromium layer
thickness

Schopnost méreni optickym snimdnim vysky bez pouZiti pohybu stolku v ose z na transparentnim a
reflektivnim substrdtu v rozsahu £100 um (5" sklenénd chromovd maska s oblasti, kde chrom je
odstranén, a s naklonénim alespori 1 um/mm) s reprodukovatelnosti (3 sigma)

**Mérend hodnota v oblastech v tésné blizkosti mista na masce s a bez chromové vrstvy by se méla
lisit v rozsahu tloustky chromové vrstvy samotné

<10 um*

YES

ANO

Yes, actually better value offered: <= 100nm
--see F19

Cc17

Motorized z -stage with the positioning resolution of 1 um or less and with the travel range of 10 mm
or more

Motorizovany posuv stolku v ose z s rozlisenim poziciovdni 1 um nebo méné a s rozsahem pohybu 10
mm nebo vice

YES if it is a part
of offer
ANO pokud je
nabizeno

YES

ANO

Yes, offered as described on the left, with better
resolution of 0.1um -- see F20

Cc18

Stage movement method during exposition

Zpusob pohybu stolku béhem zdpisu

step and repeat
/ krok a opakuj

Yes, offered as described on the left (step and
repeat with stiching).

Cc19

The stage or sample holders have to be equipped with Faraday cup and multiple markers for beam
calibration

Stolek nebo drZdky vzorki musi byt vybaveny Faradayovou celou a vicendsobnymi znackami
slouZicimi ke kalibraci svazku

YES

ANO

Yes, all offered sample holders comprise a
Faraday cup and markers for beam calibration.
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LIST D - Patterning

n A 1/
D |Specification - Patterning / Specifikace - Paternovdni . . v/ . Offered value / Nabizena hodnota
PoZadovdno Hodnoceny
D1 Vector scan exposure method YES Yes, offered as described on the left.
Vektorovy zpUsob zapisu ANO
Yes, 125 MHz offered as described on the left
at least/alesponi YES
D2 | Maximal stepping speed of pattern generator with the resolution specified below in D3 125 MHz see F21.
Maximdlni rychlost krokd generdtoru paterni (pfedloh) s rozlisenim definovanym nize v D3 ANO
YES Yes, actually better value offered: 0.1 nsec --
D3 [gesolution of the clock frequency of the pattern generator <100 ns see F22.
Rozliseni hodinového taktu generdtoru paterni (pfedloh) ANO
Dual coils - (a) MAIN coil_for precision_p.lacement of the beam (F)AC for beam positioning) and (b) YES Yes, offered as described on the left.
Da SUBFIELD deflector for high-speed writing (DAC for beam scanning)
Dudini civky - (a) HLAVNI civka pro pfesné umisténi svazku (DAC pro pozicovéni svazku) a (b)
vychylovaci civka pro rychly zépis do DILEIHO POLE (DAC pro skenovdni svazkem) ANO
(a) Number of bits of the MAIN FIELD deflection system for the beam positioning regarding the DAC ) Yes, 20 bit offered as described on the left.
DS converter at least/alespori
(a) Pocet bitt vychylovaciho systému pro pozicovdni svazku v  HLAVNIM POLI s ohledem na DAC 20 bit
prevodnik
at least 3 fixed Yes, the three write field sizes as mentioned
(a) MAIN write field sizes y on the left are included in the offer (more
values/alespori 3
D6 pevné hodnoty: possible).
. . B L 100 um, 500 um
(a) Velikosti HLAVNIHO zdpisového pole and 1000 um
fixed value / Yes, even both values for the address grid as
(a) Variability of the address grid of the MAIN FIELD for 500um field size pevnd hodnota: YES mentioned on the left are offered. Other
D7 1 nm/pixel address grid values also possible: see F23.
or/nebo
B 0.5 nm/pixel
(a) Variabilita adresné mfizky HLAVNIHO POLE pro 500um velikost pole ANO
N Yes, 14 bit offered as d ibed on the left.
D8 (b) Number of bits of SUBFIELD deflection system for beam scanning regarding the DAC converter at least/alespori es ftofieredas described on the e
(b) Pocet bitii vychylovaciho systému pro skenovdni svazkem v DILEIM POLI s ohledem na DAC 14 bit
prevodnik
(b) sizes of the SUBFIELD deflection beam positioning system with the calibration guaranteed in the | 1 defined size of VES Yes, actually many different subfield sizes are
specifications of the machine subfield / definable and included in the offer: see F24.
D9 1 definovand
o velikost dil¢iho
(b) velikost DILCIHO POLE dand vychylovacim systémem pro pozicovdni svazku s kalibraci pole ANO
garantovanou ve specifikaci pfistroje
VES Yes, actually better value offered: 0,08nm --
D10 |Resolution of the whole deflection system on the writefield with the size of 1 000 um < 1nm see F25.
Rozliseni celého vychylovaciho systému na zdpisovém poli o velikosti 1 000 um ANO
VES Yes, actually better value offered:
D11 |Minimal writing area capability (xy plane) 150 x 150 mm** 205mm*205mm -- see F26.
Minimdlni rozsah zdpisové plochy ( xy rovina) ANO
MmlTnurT) averz.age linewidth for wrlFe field 100 x 100 um” @100 kV (line WIAdth acqmr‘ed throughout Yes, offered as stated on the left: <=8nm.
the field including centre, left and right parts for top, for bottom and for middle locations)
D12 <8nm*
Minimdlni $itka édry pro zdpisové pole 100 x 100 um 2 @100 kv (Sitka Edry ziskand v celém poli
véetné pozic ve stfedu, vlevo a vpravo pro horni, pro spodni a pro stfedni umisténi)
Minimum average Ilqu|dth for write field 1 OOF) x 1000 um” @100 kV (line width achAured Yes, actually better value offered: <=15nm -
throughout the field including centre, left and right parts for top, for bottom and for middle YES see 27
p13 locations) <20 nm*
Minimdlni $itka cdry pro zdpisové pole 1 000 x 1 000 um 2 @100 kV (3itka Cdry ziskand v celém poli ANO
véetné pozic ve stredu, vlevo a vpravo pro horni, pro spodni a pro stfedni umisténi)
Stitching accuracy for write field 100 x 100 um?or larger @100 kV with exposed structures
distributed along the whole boundary area**. The absolute error value of measurement along the
whole bo'undary areals: . X . L Yes, actually better value offered: <=8nm --
**Test will be done by exposing 3x3 fields with small overlap, where each write field has at least 8 YES cee F28
exposed structures (xy verniers, dots, crosses etc.) for the measurement (1 in each corner, at least 1
on each edge). All the overlapped structures (of neighbouring fields) will be counted in the absolute
p1a Jerror value measurement. , <20 nm*
Presnost sesivani poli pro zdpisové pole 100 x 100 um © nebo vétsi @100 kV s exponovanymi
strukturami rozmisténymi podél celé oblasti hranic poli**. Absolutni hodnota chyby pro méreni
okolo celého zdpisového pole je:
**Test bude proveden expozici 3x3 poli s malym presahem, kde kaZdé zdpisové pole mé minimdlné 8 ANO

exponovanych struktur (xy noniusd, tecek, kfizki atd.) pro mérfeni (1 v kazdém rohu, minimdiné 1 na
kazdém okraji). VSechny prekryvajici se struktury (sousednich poli) budou zapocitany do méreni
absolutni chyby.




Specification - Patterning / Specifikace - Paternovdni

datory/

PoZadovdno

A "
Hodnoceny

Offered value / Nabizena hodnota

D15

Stitching accuracy for write field 1000 x 1000 um’® @100 kV with exposed structures distributed along
the whole boundary area**. The absolute error value of measurement along the whole boundary
area is:

**Test will be done by the exposure of 3x3 fields with small overlap, where each write field has at
least 8 exposed structures (xy verniers, dots, crosses etc.) for the measurement (1 in each corner, at
least 1 on each edge). All the overlapped structures (of neighbouring fields) will be counted in the
absolute error value measurement.

Presnost sesivani poli pro zdpisové pole 1000 x 1000 um 2 @100 kV s exponovanymi strukturami
rozmisténymi podél celé oblasti hranic poli**. Absolutni hodnota chyby pro méreni okolo celého
zdpisového pole je:

**Test bude proveden expozici 3x3 poli s malym presahem, kde kaZdé zdpisové pole md minimdlné 8
exponovanych struktur (xy noniusd, te¢ek, kfizkd atd.) pro mérfeni (1 v kaZzdém rohu, minimdiné 1 na
kazdém okraji). VSechny prekryvajici se struktury (sousednich poli) budou zapocitany do méreni
absolutni chyby.

<60 nm*

YES

ANO

Yes, actually better value offered: <=20nm --
see F29

D16

Overlay accuracy for write field 100 x 100 um? or larger @100 kV as direct writing with exposed
structures distributed across the full field using alignment marks**. The absolute error value of
overlay measurement in the whole write field area is:

**The test will be done by the exposure of 3x3 fields with small overlap, where each write field has
at least 25 exposed structures (dots, crosses etc.) uniformly distributed for the measurement. All the
overlapped structures will be counted in the absolute error value measurement.

Presnost prekryti (dalsim zépisem) pro zdapisové pole 100 x 100 um 2 nebo vétsi @100 kV pfimym
m s exponovanymi strukturami napfic celym polem za pouZiti zarovndvacich znacek**.

Absolutni hodnota chyby pro méreni pfekryvu v ramci celého zdpisového pole je:

**Test bude proveden expozici 3x3 poli s malym presahem, kde kaZdé zdpisové pole md minimdlné
25 exponovanych struktur (tecek, kfizka atd.) rovnomérné rozmisténych pro méfeni. Vsechny
prekryvajici se struktury budou zapocitany do méreni absolutni chyby.

<20 nm*

YES

ANO

Yes, actually better value offered: <= 5nm --
see F30.

D17

Overlay accuracy for write field 1000 x 1000 um? @100 kV as direct writing with exposed structures
distributed across the full field using alignment marks**. The absolute error value of overlay
measurement in the whole write field area is:

**The test will be done by the exposure of 3x3 fields with small overlap, where each write field has
at least 25 exposed structures (dots, crosses etc.) uniformly distributed for the measurement. All the
overlapped structures will be counted in the absolute error value measurement.

Presnost prekryti (dalsim zépisem) pro zdpisové pole 1000 x 1000 um 2 @100 kV pfimym zdpisem s
exponovanymi strukturami napfic¢ celym polem za poufZiti zarovndvacich znacek**. Absolutni
hodnota chyby pro méreni prekryvu v rémci celého zépisového pole je:

**Test bude proveden expozici 3x3 poli s malym pfesahem, kde kaZdé zdpisové pole md minimdlné
25 exponovanych struktur (tecek, kfi atd.) rovnomérné rozmisténych pro méreni. Vsechny
prekryvajici se struktury budou zapocitany do méreni absolutni chyby.

<60 nm*

YES

ANO

Yes, actually better value offered: <= 8nm --
see F31

D18

The elements (shapes) for the exposure can be divided into exposureable structure primitives
(primitives have unique coding which is readable by the pattern generator)

Objekty (tvary) urcené pro expozici Ize rozdélit do primitivnich exponovatelnych struktur (primitivni
struktury maji jedine¢né kédovani, které je Citelné generdtorem vzort)

YES

ANO

Yes, offered as described on the left.

D19

The exposure file can be additionally prepared by the algorithm where the list of exposureable
structure primitives is generated in Python language

Expozi¢ni soubor je moZné navic pfipravit pomoci algoritmu, kde je seznam primitivnich
exponovatelnych struktur generovdn v jazyce Python

YES

ANO

Yes, offered as described on the left.

D20

The pattern generator reading supports these exposureable structure primitives (all these primitives
could be prepared by the algorithm).

Cteni generdtoru pfedloh podporuje tyto exponovatelné primitivni struktury (vSechny primitivni
struktury mohou byt pfipraveny pomoci algoritmu).

trapezoids

rovnobézniky a
lichobézniky

YES

ANO

Yes, offered as described on the left
(trapezoids included), actually there are more
"primitives" available: see F32.

* The parameters will be proven in the acceptance test at the factory site and the acceptance test at the installation site.

* Parametry budou prokazovdny pfi akceptacnim testu ve vyrobnim zdvodé a pfi prejimacim testu v misté instalace.




Pfiloha 1 - Technicky popis Predmétu koupé

Annex 1 - Technical description of the Subject of the Purchase
Vefejna zakazky: Elektronovy litograf 100 kV / Electron beam lithograph 100 kV
LIST E - Supply Requirements

E |Specification - Supply requirements / Specifikace - Pozadavky na dodani lendatolry/ htaatl] . T
Pozadovdno | Hodnoceny |Offered value / a
Transport costs up to the loading and unloading and placement at the CEITEC Nano buildin,
P up. ing R Y ing R P L ufiding, Yes, offered as described on the left. Hand
assembly, connection to the supplies, demonstration and verification of guaranteed parameters at . .
. . . . . YES over to the contracting authority no later
the place of installation are included. The subject of the public contract shall be handed over to the X
i ) i than 18 months after the effective date of
contracting authority no later than 18 months after the effective date of the contract.
El the contract.
Soucdsti doddvky jsou transportni néklady véetné vykladky a umisténi na misto plnéni CEITEC Nano,
sestaveni na pracovisti, pfipojeni k pracovnim médiim, demonstrace a verifikace garantovanych ANO
parametru na misté instalace. Pfedmét verejné zakdzky bude odevzddn zadavateli nejpozdéji 18
mésicu od ucinnosti smlouvy.
Part of the supply and installation has to be on-site training for system operation (SW and HW Yes, offered as described on the left. 5 days
including routine maintenance training) and application training in the range of at least five training YES of training on site for two persons is part of
B2 days for two persons. the supply.
Soucasti dodavky a montaze musi byt skoleni pro obsluhu zafizeni (SW a HW véetné skoleni bézné ANO
udrzby) a aplikaéni $koleni na misté instalace v rozsahu alespori péti skolicich dnG pro dvé osoby.
The supplier provides a full warranty for components and complete system from the date of min. 12 . .
stomer accent der standard ditions for months Yes, the supplier provides a full warranty as
cu: mer acc ance under stan ra conditions on
E3 P described on the left for 12 months.
Dodavatel poskytuje plnou zdruku na komponenty a kompletni systém od data prevzeti zékaznikem min. 12
za standardnich podminek v délce mésicd
The warranty service (ad E3) includes all parts, labour and travel expenses needed for the non-issue
operation of the EBL system. The waiting time for an initial response by the service support centre is YES
less than 72 hours. The warranty also covers annual preventive maintenance with system calibration
and consumable coverage (like electron source, apertures, related materials etc., if needed). X
4 ge ( P ) Yes, offered as described on the left.
Zdrucni servis (ad E3) zahrnuje vSechny dsti, prdci a cestovni ndklady potiebné pro bezproblémovy
provoz EBL systému. Cekaci Ihiita na prvotni reakci servisniho centra je méné nez 72 hodin. Zdruka ANO
také pokryva kazdorocni preventivni udrzby zahrnujici kalibraci systému a poskytnuti spotrebniho
materidlu (jako zdroj elektrond, clonky, potfebny materidl atd. pokud je to nutné).
Guaranteed price of the service contract (after-warranty service)** for the specified period starting
after the standard warranty (E3).
**This service includes annual preventive maintenance with system calibration, consumable . . .
R . . . - min. 3 years Yes, guaranteed price of the service contract
coverage (like electron source, apertures, related materials, etc. if required) and software-bug fixing . . -
o K A " . R (after-warranty service) with conditions as
updates at a minimum. Labour and travel expenses is also included. The waiting time for an initial . .
. . Lo described on the left is offered for 3 (three)
response by the service support centre is less than 72 hours. The period is cars
E5 years.
Garance ceny servisniho kontraktu (pozdrucniho servisu)** po stanovenou dobu, kterd zacind po
ubéhnuti doby standardni zdruky (E3).
**Tento servis zahrnuje minimdlné kaZdorocni preventivni udrzbu vcetné kalibrace systému, 3
. L o . . o - . min. 3 roky
poskytnuti spotiebniho materidlu (jako zdroj elektrond, clonky, potfebny materidl atd. pokud je to
nutné) a aktualizace softwaru opravujici chyby. Prdce a cestovni vydaje jsou také zahrnuty. Cekaci
Ihata na prvotni reakci servisniho centra je méné neZ 72 hodin. Stanovend doba je
The guaranteed price for 1 year of the service contract. The price from 20 k€ to 70 k€ will be YES Yes, the guaranteed price offered for 1 year
6 evaluated. max. 70 k€ o.f the service contract is within the range
given (actually 70k€; see offer form).
Garantovand cena servisniho kontraktu na 1 rok. Cena bude hodnocend v rozsahu od 20 k€ do 70 k€. ANO
The EBL system also allows remote system diagnostics and service intervention via the internet YES Yes, this is possible and offered as described
£7 connection if the nature of the issue allows it. on the left.
EBL systém umoZriuje vzddlenou diagnostiku a servisni zdsah pres internetové pfipojeni, pokud to ANO
povaha problému umoZriuje.
The part of the warranty service (E3) and the service contract (E5) is unlimited access to the remote YES Yes, this is offered and included as described
E8 service support via email or phone. on the left.
Soucdsti zdrucniho servisu (E3) a servisni smlouvy (E5) je neomezeny pfistup ke vzddlené servisni ANO
podpore skrze email nebo telefon.
Technical support and service availability — by e-mail / phone within standard working hours and YES Yes, this is available and offered as described
E9 working days. on the left.
Dostupnost technické podpory a servisu — e-mailem / telefonem ve standardnich pracovnich ANO
hodindch a v pracovnich dnech.
X i X X X . ) Yes, all offered as described on the left.
Tutorials and user manuals for EBL system and its parts are provided in electronic versions in Czech
i ) . . ) ) . Tutorials and user manuals are provided in
or in English language. Delivery contains a printed version of the user manual of the basic instrument YES
i English in electronic form. Delivery includes a
E10 operation. printed version of the user manual of the
basic instrument operation.
Soucdsti doddvky jsou ndvody a uZivatelské prirucky pro EBL systém a jeho soucdsti dodané v
elektronické verzi v ceském nebo anglickém jazyce. Doddvka obsahuje tiSténou verzi uZivatelské ANO

prirucky s popisem zdkladniho ovldddni pristroje.




Pfiloha 1 - Technicky popis Pfedmétu koupé

Annex 1 - Technical description of the Subject of the Purchase
Vefejna zakazky: Elektronovy litograf 100 kV / Electron beam lithograph 100 kv

LIST F - Evaluation

4. Hodnotici kritérium €. 1 - Technické fe$eni/Evaluation criterion no 1 - Technical solution

Kritérium je rozdéleno na nize uvedena subkritéria. Dodavatel uvede hodnoty pro hodnoceni nize v tabulce

The criterion is divided into the following sub-criteria. The Supplier will indicate the values for evaluation in the table below

sub-
criterion

Sub-criterion fulfillment level / Uroveri

points

Nabidka dodavatele/Supplier

Poznamka k nabidce/Note to

Sub-criterion/Subkritérium ints / ded)pFidél the offer
/ p::‘a; naplnéni subkritéria ** awaer :od:zl*‘e - Offer Zh i
subkritéria (see supplement provided)
A minimum number of users (with their own user account) who can simultaneously work on the <10 0
machine's server in the graphical user interface (preparing jobs, defining global and local mark
positions, putting the jobs in the queue, etc.)
F1 A: 3 |11-60inclusive 0,75
A
Minimdlni pocet uZivateld (s vlastnim uZivatelskym uctem), ktefi mohou soucasné pracovat na
serveru pristroje v grafickém uZivatelském rozhrani (pfiprava uloh, definovdni poloh globdlnich a
lokdlnich znacek, zafazovdni uloh do fronty atd.) > 60 3 62
Design and job preparation / Pfiprava 0
desingl a jobu
Software possibilities of the pattern preparation PC (ad A7). Design and job preparation and simulating
(incl. counting of estimated writing time) / 15
Priprava desing( a jobl a simulace (véetné !
F2 Ad 3 |wpoctu ocekdvané doby zdpisu)
A8
Design and job preparation, simulating and Yes, all functions (design and
Softwarové moznosti pocitace pro pfipravu paternii (ad A7). emulating of machine with pattern job preparation, simulating and
generator/PFiprava desingt a jobd, 3 emulating of machine with
simulace a napodobeni pristroje s pattern generator) as written
generdtorem paternu on the left.
UPS system (Uninterruptible Power Supply) ensures the operation of the device/necessary <5 min 0
components for a required period. After this time period, steps will be taken to protect the
filament, e.g. closing the column valve. > 5 min to/aZ 15 min inclusive / véetné 0,25
Ad
F3 1
A10
UPS systém (neprerusitelny zdroj napdjeni), ktery zabezpe&uje chod pFistroje/nezbytnych souédsti > 15 min to/aZ 25 min inclusive / vcetné 0,5
po poZadovanou dobu. Po uplynuti této doby budou podniknuty kroky k ochrané vidkna, napr.
zavreni ventilu k tubusu. > 25 min 1 525 min




Sub-criterion/Subkritérium

sub-
criterion
points /
body
subkritéria

Sub-criterion fulfillment level / Uroveri
naplnéni subkritéria **

points
awarded/pFid&len
& body***

Nabidka dodavatele/Supplier
Offer

Poznamka k nabidce/Note to
the offer
(see supplement provided)

F4

Ad
A13

Alignment/pre-alignment optical microscope station with xy stage for precise marks position
localization on the substrate. This station is equipped with a camera, and the view is monitored by
software.

Zarovndvaci stanice s optickym mikroskopem s xy stolkem pro presné vyhleddvadni pozic znacek na
substrdtu. Tato stanice je vybavena kamerou a obraz je monitorovdn softwarem.

Basic functionality for precise measurement
of position in xy / Zdkladni funkcionalita
pro prfesné méreni pozice v xy

Precise measurement of position in xy and
in z-axis up to 100 um inclusive / Pfesné
méreni pozice v xy a v ose z aZ do 100 um
véetné

0,6

Precise measurement of position in xy and
in z-axis from 100 um up to 5 mm inclusive
/ Pfesné méreni pozice v xy a v ose z od
100 um do 5 mm vcetné

15

Precise measurement of position in xy and
in z-axis from 5 mm up to 15 mm inclusive /
Presné méreni pozice v xy a v ose z od 5
mm do 15 mm vcietné

Yes, all functions as written on
the left (measurement of xyz)
with a z-range from 0 to
>=15mm.

F5

Ad
Al4

The alignment/pre-alignment optical microscope station (A13) allows the user to localize marker
positions for later using during lithography.

Zarovndvaci stanice s optickym mikroskopem (A13) umoZiiuje uZivateli lokalizovat polohy znacek
pro pozdéjsi pouZiti béhem litografie.

Marker's positions are manually saved to
the EBL system /Pozice znacek jsou
manudlné ukldddny do EBL systému

Marker's positions are electronically
submitted and sent to the EBL system /
Pozice znacek jsou elektronicky nacteny a
posldny do EBL systému

Yes, localized marker positions
could be electronically
submitted to the EBL system




sub-
criterion

Sub-criterion fulfillment level / Uroveri

points

Nabidka dodavatele/Supplier

Poznamka k nabidce/Note to

Sub-criterion/Subkritérium ints / ded/pFidél the offer
/ p::‘d; naplnéni subkritéria ** awa; :odsil’“e - Offer Z .
subkritéria (see supplement provided)
Maximal beam current** (calibrated and guaranteed by the vendor in the machine specification) at least 200-250 nA* 0
at an acceleration voltage of 100 kV.
**With this beam current, the machine has to be able to recognize the marks on the calibration
sample and has to be able to proceed with all the automatic calibration procedures (beam,
aperture(s) and stigmators centering, focus, distortion correction). at least 250300 nA* 18
Ad
F6 | BS 9
at least 300-350 nA* 4,5
Maximdlni proud ve svazku** (kalibrovdn a garantovdn vyrobcem ve specifikaci pristroje) pro
urychlovaci napéti 100 kV.
**S timto proudem ve svazku musi byt pfistroj schopen rozpoznat znacky na kalibracnim vzorku a
projit vsechny automatické kalibracni procedury (centrovdni svazku, apertur(y) a stigmdtord,
zaostreni, korekci zkresleni). at least 350 nA* 9 350nA
Beam position stability from peak to peak/hour on 1mm Write field at a factory pre-defined beam 40-60 nm* inclusive 0
Ad |current
F7 2 20-40 nm* inclusive 1
B8 |stabilita pozice svazku od piku k piku za hodinu na 1Imm zdpisovém poli na proudu
preddefinovaném tovdrnou <20 nm* 2 <=20nm
— * i
The main field distortion of the 1Imm Write field at 100 kV £30-£50 nm* inclusive 0
Ad
F8 BO 2 +15-+30 nm* inclusive 1,2
Zkresleni hlavniho pole na 1Imm zdpisovém poli na 100 kV <415 nm* 5 <=+/-15nm
A time needed for the change of current from 1 nA to 100 nA.** more than 30 minutes up to 12 h* 0
**The beam current uniformity across the writing field, beam current drift and beam positioning
stability after the switching have to be within the values given in B6, B7 and BS.
Ad
F9 5 15-30 min* inclusive 2,5
B11
Cas potiebny pro zménu proudu z 1 nA na 100 nA.**
**Homogennost elektronového svazku napfic zapisovym polem, drift proudu ve svazku a stabilita
pozicovdni svazku po prepnuti musi odpovidat hodnotdm danym v B6, B7 and BS. <15 min* 5 <=15 min
The maximum thickness of the sample (t in direction of the z-axis) that can be fixed on the sample at least 6 mm but less than 8 mm* 0
F10 Ad |holder, loaded and exposed is 5 at least 8 mm but less than 10 mm* 0,666
C4 |Maximdini tloustka vzorku (t ve sméru osy z), ktery miZe byt umistén na drdk vzorkd, zaloZen a at least 10 mm but less than 12 mm* 1,333 10mm
exponovdn je at least 12 mm* 2




sub-
criterion

Sub-criterion fulfillment level / Uroveri

points

Nabidka dodavatele/Supplier

Poznamka k nabidce/Note to

Sub-criterion/Subkritérium ints / ded)pFidél the offer
/ p::‘d; naplnéni subkritéria ** awa; :odsil’“e - Offer Z i
subkritéria (see supplement provided)
Multicasettes loadlock system with fully automated robot handling. Loading and exchanging at least 6 but less than 8 0
cassettes (sample holders) is capable of running fully automatically and controlled via software.
The minimum number of cassettes positions in this system is
Ad
F11 6 3 at least 8 but less than 10 1,5
Zakladaci komora s multikazetovym systémem s piné automatizovanym robotickym podavacem.
Zakladdni a vyména kazet (drZdku vzorka) bézi piné automaticky a je ovlddand ze softwaru.
Minimdlni pocet pozic pro kazety v tomto systému je at least 10 3 10
at least 170x170 mm2 but less than 200x200 0
The range of the stage traverse (mechanical) in xy axis mm’*
F12 Ad 5 at least 200x200 mm?2 but less than 210x210 4
c9 mmz*
Rozpéti pohybu posuvného stolku (mechanického) v osdch xy N 210mm in both directions x and
at least 210x210 mm** 5 v
Ad Resolution of the laser interferometric stage movement (in xy axis) 0.31-0.62 nm inclusive 0
F13 c10 2 0.16-0.31 nm inclusive 1
Rozliseni pohybu laserového interferometrického stolku (v osdch xy) <0.16 nm P 0.15nm
Ad Stage movement speed in the faster axis direction (in the xy plane) at least 15 mm/s but less than 35 mm/s* 0
F14 c11 5 at least 35 mm/s but less than 55 mm/s* 2,5
Rychlost pohybu stolku ve sméru rychlejsi osy (v roviné x a y) at least 55 mm/s* 5 60mm/sec
Ad Stage movement speed in the slower axis direction (in the xy plane) at least 15 mm/s but less than 35 mm/s* 0
F15 c12 5 at least 35 mm/s but less than 55 mm/s* 2,5 40mm/sec
Rychlost pohybu stolku ve sméru pomalejsi osy (v roviné x a y) at least 55 mm/s* 5
Stepping time for movement from one 1 mm Write field (WF) to the next, including time needed 300-2000 ms* 0
for acceleration, deceleration and settling time of the stage. The vibration of the stage should be
smaller than 2 nmin x and y axes.
Ad
F16 4 150-300 ms* inclusive 1
c13
Cas potiebny na pohyb stolku z jednoho 1 mm zdpisového pole (WF) na sousedni véetné éasu
potfebného na zrychleni, zpomaleni a ustaveni stolku. Vibrace stolku by mély byt mensi neZ 2 nm v
<150 ms* 4 <=150msec

ose xay.
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F17

Ad
Ci4

Ability to compensate** z position inaccuracy (substrate non-flatness) on the fully reflective
substrate in the minimum range of

**Using a combination of precise optical height sensing measurement and the correction of
working distance or stage position in the z- axis

MozZnost kompenzovat** nepresnost pozicovdni v ose z (nerovinnost substrdtu) na plné reflexnim
substrdtu v minimdlnim rozmezi

** pouzitim kombinace pfesného méreni optickym snimdanim vysky a korekce pracovni vzddlenosti
nebo polohy stolku v ose z

at least £50-+100 um*

at least £100-5000 um*

at least 5 mm*

F18

Ad
C15

Ability to compensate** z position inaccuracy (substrate non-flatness) in the minimum range of +
50 um on the fully reflective substrate with the accuracy and reproducibility (3 sigma) of

**Using a combination of precise optical height sensing measurement and the correction of
working distance or stage position in the z- axis

MozZnost kompenzovat** nepresnost pozicovdni v ose z (nerovinnost substrdtu) v minimdlnim
rozmezi + 50 um na plné reflexnim substrdtu s presnosti a opakovatelnosti (3 sigma)

** pouzitim kombinace presného méreni optickym snimdanim vysky a korekce pracovni vzddlenosti
nebo polohy stolku v ose z

250-1000 nm*

100-250 nm* inclusive

<100 nm*

<=100nm

F19

Ad
C16

The ability of height sensing system measurement to work without z -stage move on the
transparent and reflective substrate in the range of £100 um (5" chromium glass mask with an
area for which the chromium is removed with a tilt of at least 1 um/mm) with the reproducibility (3
sigma) of**

** Difference in measured height on two spots on a glass mask in close proximity, of which one is
with and the other without a chromium layer, should differ only in the range of the chromium
layer thickness

Schopnost méreni optickym snimdnim vysky bez pouZiti pohybu stolku v ose z na transparentnim
a reflektivnim substrdtu v rozsahu 100 um (5" sklenénd chromovd maska s oblasti, kde chrom je
odstranén, a s naklonénim alespori 1 um/mm) s reprodukovatelnosti (3 sigma)

**Mérend hodnota v oblastech v tésné blizkosti mista na masce s a bez chromové vrstvy by se
méla lisit v rozsahu tloustky chromové vrstvy samotné

250-10000 nm*

100-250 nm* inclusive

15

<100 nm*

<=100nm

F20

Ad
C17

Motorized z -stage with the positioning resolution of 1 um or less and with the travel range of 10
mm or more

Motorizovany posuv stolku ose z s rozliSenim poziciovdni 1 um nebo méné a s rozsahem pohybu 10
mm nebo vice

NO / NE

YES / ANO
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Ad Maximal stepping speed of pattern generator with the resolution specify bellow in D3 at least 125-150 MHz 0 125 MHz
F21 D2 1
Maximdlni rychlost krok( generdtoru paternu (predloh) s rozlisenim definovanym nize v D3 at least 150 MHz 1
d Resolution of the clock frequency of the pattern generator 10-100 ns inclusive 0
F22 A 1 |0.1-10 ns inclusive 0,5
D3 R L . oy
RozliSeni hodinového taktu generdtoru paternu (pfedloh) <01ns 1 0.1nsec
fixed value in nm/pixel / pevnd hodnota v 0
(a) Variability of the address grid of the MAIN FIELD for 500um field size nm/pixel
£23 Ad 3 scalable in the range of 5% / nastavitelnd v 03
D7 rozsahu 5%
(a) Variabilita adresné mrizky HLAVNIHO POLE pro 500um velikost pole scalable in the range of 50% / nastavitelnd v .
3 scaleable in the range of 50%
rozsahu 50%
1 fixed size of the subfield or 1 fixed
resolution of subfield / 1 pevnd velikost 0
(b) sizes of the SUBFIELD deflection beam positioning system with the calibration guaranteed in dil¢iho pole nebo 1 pevné rozliseni dilciho
the specifications of the machine pole
. > 10 calibrated sizes of subfield with unique
F24 D9 3 resolution / > 10 kalibrovanych velikosti 0,75
dil¢iho pole s patficnym rozlis§enim
(b) velikost DILEIHO POLE dand vychylovacim systémem pro pozicovdni svazku s kalibraci § i X
e scaleable subfield with scaleable resolution ) )
garantovanou ve specifikaci pfistroje L R ., 3 scaleable subfield with
/ Skdlovatelné diléi pole se Skdlovatelnym 3 .
Y, scaleable resolution
rozlisenim
Ad Resolution of the whole deflection system on the writefield with the size of 1 000 um 0.25-1 nm inclusive 0
F25 D10 2 0.1-0.25 nm inclusive 1
Rozliseni celého vychylovaciho systému na zdpisovém poli o velikosti 1 000 um <0.1nm 2 0.08nm
2
Ad_|Minimal writing area capability (xy plane) at least 150x150-200x200 mm"* 0
F26 | .o 4 [at least 200x200-205x205 mm’* 3,2
Minimdlni rozsah zdpisové plochy ( xy rovina) at least 205x205 mm>* A 205x205 mmA2
Minimum average linewidth for write field 1 000 x 1 000 um* @100 kV (line width acquired 15-20 nm* inclusive 0
throughout the field including centre, left and right parts for top, for bottom and for middle
Ad locations)
F27 2 10-15 nm* inclusive 1 <=15nm
D13
Minimdlni Sitka ¢dry pro zdpisové pole 1 000 x 1 000 um 2 @100 kV (Sitka Eary ziskand v celém poli
vcetné pozic ve stfedu, vlevo a vpravo pro horni, pro spodni a pro stfedni umisténi) <10 nm* 2
Stitching accuracy for write field 100 x 100 um?or larger @100 kV with exposed structures
distributed along the whole boundary area**. The absolute error value of measurement along the . )
10-20 nm* inclusive 0

whole boundary area is:
**Test will be done by exposing 3x3 fields with small overlap, where each write field has at least 8
exposed structures (xy verniers, dots, crosses, etc.) for the measurement (1 in each corner, at least
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F28

Ad
D14

1 on each edge). All the overlapped structures (of neighbouring fields) will be counted in the
absolute error value measurement.

Presnost sesivani poli pro zdpisové pole 100 x 100 um 2 nebo vétsi @100 kV s exponovanymi
strukturami rozmisténymi podél celé oblasti hranic poli**. Absolutni hodnota chyby pro méreni
okolo celého zdpisového pole je:

**Test bude proveden expozici 3x3 poli s malym pfesahem, kde kaZdé zdpisové pole mé minimdlné
8 exponovanych struktur (xy noniusd, tecek, kiizki apod.) pro méreni (1 v kazdém rohu, minimdlné
1 na kaZdém okraji). VSechny prekryvajici se struktury (sousednich poli) budou zapocitdny do
méreni absolutni chyby.

8-10 nm* inclusive

0,8

<8nm*

<=8nm

F29

Ad
D15

Stitching accuracy for write field 1000 x 1000 um? @100 kV with exposed structures distributed
along the whole boundary area**. The absolute error value of measurement along the whole
boundary area is:

**Test will be done by the exposure of 3x3 fields with small overlap, where each write field has at
least 8 exposed structures (e.g., xy verniers, dots, crosses) for the measurement (1 in each corner,
at least 1 on each edge). All the overlapped structures (of neighbouring fields) will be counted in
the absolute error value measurement.

Presnost sesivani poli pro zdpisové pole 1000 x 1000 um 2 @100 kV's exponovanymi strukturami
rozmisténymi podél celé oblasti hranic poli**. Absolutni hodnota chyby pro méreni okolo celého
zdpisového pole je:

**Test bude proveden expozici 3x3 poli s malym presahem, kde kaZdé zdpisové pole mé minimdiné
8 exponovanych struktur (napf. xy noniusd, tecek, kfizk() pro méreni (1 v kaZzdém rohu, minimdliné
1 na kaZzdém okraji). VSechny prekryvajici se struktury (sousednich poli) budou zapocitdny do
méreni absolutni chyby.

30-60 nm* inclusive

20-30 nm* inclusive

1,2

<20 nm*

<=20nm
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F30

Ad
D16

Overlay accuracy for write field 100 x 100 um?or larger @100 kV as direct writing with exposed
structures distributed across the full field using alignment marks**. The absolute error value of
overlay measurement in the whole write field area is:

**The test will be done by the exposure of 3x3 fields with small overlap, where each write field has
at least 25 exposed structures (e.g. dots, crosses) uniformly distributed for the measurement. All
the overlapped structures will be counted in the absolute error value measurement.

Presnost prekryti (dalsSim zdpisem) pro zdpisové pole 100 x 100 um 2 nebo vétsi @100 kV primym
zdpisem s exponovanymi strukturami napri¢ celym polem za pouZiti zarovndvacich znacek**.
Absolutni hodnota chyby pro méreni prekryvu v rdmci celého zdpisového pole je:

**Test bude proveden expozici 3x3 poli s malym pfesahem, kde kaZdé zdpisové pole mé minimdiné
25 exponovanych struktur (napf. tecek, kfizki) rovnomérné rozmisténych pro méreni. VSechny
prekryvajici se struktury budou zapocitdny do méreni absolutni chyby.

10-20 nm* inclusive

5-10 nm* inclusive

<5nm*

<=5nm

F31

Ad
D17

Overlay accuracy for write field 1000 x 1000 um? @100 kV as direct writing with exposed structures
distributed across the full field using alignment marks**. The absolute error value of overlay
measurement in the whole write field area is:

**The test will be done by the exposure of 3x3 fields with small overlap, where each write field has
at least 25 exposed structures (e.g. dots, crosses) uniformly distributed for the measurement. All
the overlapped structures will be counted in the absolute error value measurement.

Presnost prekryti (dalSim zdpisem) pro zdpisové pole 1000 x 1000 um 2 @100 kv primym zdpisem s
exponovanymi strukturami napfic¢ celym polem za pouZiti zarovndvacich znacek**. Absolutni
hodnota chyby pro méreni prekryvu v ramci celého zdpisového pole je:

**Test bude proveden expozici 3x3 poli s malym presahem, kde kaZdé zdpisové pole md minimdiné
25 exponovanych struktur (napf. tecek, kfizk(i) rovhomérné rozmisténych pro méreni. Vsechny
prekryvajici se struktury budou zapocitdny do méreni absolutni chyby.

30-60 nm* inclusive

20-30 nm* inclusive

0,5

10-20 nm* inclusive

<10 nm*

<=8nm

F32

Ad
D20

The pattern generator reading supports these exposureable structure primitives (all these
primitives could be prepared by the algorithm).

Cteni generdtoru predloh podporuje tyto exponovatelné primitivni struktury (vSechny primitivni
struktury mohou byt pfipraveny pomoci algoritmu).

trapezoids / rovnobéZniky a lichobé&zniky

circles and elipses / kruhy a elipsy

user defined primitives / uZivatelsky
definované primitivni objekty

trapezoids, circles, ellipses and
user defined primitives are
supported all together (as
requested by clarification
question)
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* The parameters will be proven in the acceptance test at the factory site and the acceptance test at the installation site.

* Parametry budou prokazovdny pfi akceptacnim testu ve vyrobnim zdvodé a pfi pfejimacim testu v misté instalace.

** Expresions "at least" and "inclusive" in Sub-criterion fulfillment level column are used for closed interval from respective side "<" and ">". If not mentioned, the interval is open - in mathematical notation "(" and ")".

** Anglické vyrazy "at least" and "inclusive" v sloupci Uroveri napInéni subkritéria jsou pouZity pro uzavieny interval z pfisluiné strany "<"a ">". Pokud vyraz chybi, interval je otevfeny - v matematickém zapisu "(" a

*** Decimal point can be in form of "." as in english notation or in "," as in czech notation - depends on the display of the software.
jako v ¢eském zapisu - zavisi to na zobrazeni softwaru.

*** Desetinna Carka muze byt ve formé "."

jako v anglickém zapisu nebo

nn
’

e,




Annex 2 of the Contract no. 023103/2024/00
Seller's Service Contract no: ..........

AFTER WARRANTY SERVICE CONTRACT

entered into on the date, month and year set forth below and on the following
terms and conditions by the following parties

THE BUYER

Name: Brno University of Technology

Component part: Central European Institute of Technology

Seat: Purkynova 656/123, 612 00 Brno, Czech Republic

Public university, not registered in the Commercial Register
Address of the Brno University of Technology: Antoninska 548/1, 601 90 Brno

Represented by: prof. Ing. Radimir Vrba, CSc., Director of Central European Institute of
Technology

Id. No.: 00216305

Tax Id. No.: CZ 00216305

Buyer's contact persons for technical matters:
XXX

Buyer's contact person for contractual matters:
XXX

Address for sending electronic tax documents: xxx

and

THE SELLER

Name: RAITH GmbH

Seat: Konrad-Adenauer-Allee 8, 44263 Dortmund, Germany

Registration in the
Commercial Register HRB 8984 (register at Local Court Dortmund)

Represented by: Dr. Michael Steigerwald or Benjamin Oevermann
Id. No.: HRB 8984

Tax Id. No.: DE 124 727 617

Bank details: XXX

Contact person of
the Seller: XXX

(hereinafter also jointly referred to as the “Parties”)


mailto:e-doc@ceitec.vutbr.cz
mailto:thomas.kleinefeld@raith.com

1)

2)

3)

Annex 2 of the Contract no. 023103/2024/00

. SUBJECT OF THE SERVICE CONTRACT

The subject of this Service Contract is service on the Raith EBPG5200Plus system as initially offered
under the title “Electron Beam lithograph 100kV” (registration number in the Public Procurement
Bulletin: Z2024-014426). Later additions to the system are not part of this service contract.

The Seller undertakes by this Service Contract:
to provide service in accordance with Annex C, Sheet E (of the corresponding purchase contract
for the tool), specifically according to the entries E5, E6, E7, E8, E9.

The service contract includes the following elements: (Seller’s item numbers are given as
reference)

23568, Base Package:

Priority for Service:

Customer will receive preferred treatment when scheduling service visits on site.
Phone/Email Support:

The customer has unlimited access to our Support Center.

The initial response time by the service support center is less than 72 hours (weekend days
(i.e. Saturdays and Sundays) and national, religious or other special holidays observed by
Raith B.V. excluded).

Initial response means remote response by one or more of the following means:

email, phone, video conversation, remote diagnostics and remote operation over internet
network (the latter two on agreement and with assistance of Buyer’s personnel).

Remote Technical Support (RTS):

Use of our RTS over internet may be limited depending on the issue and at the discretion of
Raith.

23596, RAITH Software Update Coverage:

All new Raith software releases will be available for the Customer, including specifically bug
fixes.

23676, Preventative Maintenance Visit:

The following items will be checked during the annual visit:

o Initial system checks

. Cooling system checks

. Vacuum system checks

. Electronics checks and calibrations
o Performance checks

o General system maintenance

. Parts sold separately

Before preventive maintenance actions are started, Raith will review the system for
indications of mechanical and electrical defects and run performance checks. Includes travel
and labour expenses for the above-mentioned tasks.

This visit is not for corrective service and the scheduling will be made on mutual agreeable
dates.

23678, Unlimited Service Visits:

Unlimited number of corrective service visits in case of a system failure or filament (electron
source)/aperture exchange. A Raith Engineer will respond on-site as soon as possible. High
Priority response times are optional (and not included in this service contract).

23682, Consumables Coverage:
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Annex 2 of the Contract no. 023103/2024/00

e (Electron) Source

e Apertures

e Related seals

e Related mounting material

Covers the cost of these consumable parts, if required, during the contract period. The
decision to exchange the consumables is at the sole discretion of Raith, based on
stability/drift tests and source behaviour.

Parts provided under this Service Contract will be delivered according to INCOTERMS 2020 DAP
Buyer’s loading dock.

The provision of spare parts (other than the consumables listed under Article I., number 3,
item 23682) is not part of the Service Contract. Such spare parts need to be ordered and paid
separately in case of need according to Seller’s quotes issued accordingly.

Further excluded from the Service Contract are:

a)

Daily Maintenance work, which should be carried out by the Buyer (as outlined in the relevant
Technical Maintenance and Service Documentation).

b)

Work which results from incorrect repairs, modifications or extensions executed by or on behalf
of the Buyer by someone other than the Seller.

c)

Work which results from failures or loss of facility supplies, like power, air conditioning, gas
supply, etc. necessary for the operation of the equipment.

d)

Work resulted from damage caused by "Force majeure”.

e)

Maintenance of the supply lines and supply sources for the System.

f)

Repair of damage due to transport of the System or the non-agreed adaptation of “Third party”
options.

g)

Additional training of Buyer’s personnel on system operation is not included, but may be
purchased separately.

1l. SERVICE CONTRACT PRICE AND DURATION
The Buyer agrees to pay to the Seller the service contract price in the amount of:

70 000 EUR excluding VAT per 12 months term.

The service contract will be paid for each 12 month’s term separately in advance. The payment is
due before the beginning of a 12 month’s term.

The Service Contract commences on the day following the expiry of the standard (12 month’s
warranty) of the tool.

This Service Contract is null and void in case Seller’s tool is not accepted according to the purchase
contract or the performance of the purchase contract is terminated before the end of the standard
warranty is reached.

The Service Contract automatically terminates after 36 months.

M. SERVICE CONTRACT CONDITIONS

The reporting address for service requests is the Helpdesk that can be reached via:
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Raith B.V.

De Dintel 27

5684 PS Best

The Netherlands

Tel +31 (499) 336 888
Email: xxx

All Service Requests sent via Email need to be confirmed by Telephone.

Services covered by the Service Contract will be carried out by Seller’s personnel from Monday
through Friday 8:00 AM until 5:00 PM. National, religious or other special holidays observed by
Raith B.V. are excluded.

a)

Buyer shall enable the Service engineer to start work on the System at the time agreed upon and
shall give reasonable co-operation in providing facilities and assistance to Seller for the
performance of the services that are covered under this Service Contract. Buyer shall provide
storage space, which can and will be locked at Site for on-Site spare parts, tools and instruments.
Buyer will provide sufficient working space for the Service engineer(s) and have a representative
available who is familiar with the proper operation of the system and has knowledge of the
maintenance issues.

b)

Buyer shall take all reasonable measures to prevent damage to be inflicted upon Seller equipment
(other than the System) goods, processes and persons during the execution of maintenance and
repair work by Seller. Buyer shall inform and/or instruct employees of Seller and/or (employees
of) possible subcontractors as to safety regulations and procedures in forced at the Site. Buyer’s
breach of this provision shall be considered a material breach of this Service Contract.

c)

Seller may charge the Buyer for extra waiting time caused by the Buyer, which result in delays of
the start of the Preventive Maintenance or result in delays during the execution of other work
contemplated by this Service Contract. Such extra charges will be in accordance with the costs
actually incurred by Seller.

d)

Buyer shall take care of the day-to-day maintenance of the System according to the instructions
given in the relevant Technical Maintenance and Service Documentation. The Buyer shall handle
the System carefully and protect it against damage, including especially adverse environmental
influences, humidity and dust. The Buyer has to make sure that the environmental conditions as
outlined in the Pre-installation requirements are constantly met. The Buyer shall not make or allow
to be made any modifications or additions to the System without Seller’s written consent.

e)

Buyer shall make available to Seller free of charge any substrates that might be needed for
diagnosis or test during or after maintenance and repair work, to a maximum of twenty-five (25)
substrates per year. Buyer’s breach of this provision shall be considered a material breach of this
Service Contract.

f)
The cost and responsibility for disposal of by products resulting from Equipment operation

remains that of Buyer. Seller reserves the right to reject any replaced parts or components
returned to Seller that pose a hazard or have not been properly decontaminated.

g)
The Buyer is responsible for implementing appropriate safeguards of data and programs. Proper
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backup of data and programs are the Buyer’s responsibility and are not covered by this Service
Contract. Software or System damage as a result of “computer virus” corruption is not covered.

h)
Buyer shall take all reasonable measures to control and protect the distribution of, and access to,
Seller proprietary software and User Manuals that are provided with the System.

e)

The Seller BEAMS Software requires specific Linux settings / services to work properly (for instance
the settings for the network services). Seen the “openness” of Linux to Buyer interventions and
internet updates and configuration changes, the Buyer is not supposed to alter the settings of
these crucial services without prior approval of Seller.

V. PENALTY CLAUSES

Contractual penalties are excluded.

1)

2)

1)
2)

1)

2)

3)

4)

V. PLACE OF PERFORMANCE

Service will be either carried out on site at the installation place of the tool, or remotely by the
support centre of the Seller if the nature of the issue allows for it. The latter option specifically
applies for remote system diagnostics.

Remote support will be provided for all issues not requiring the presence of Seller’s engineer on
site.

VI. TERMINATION OF THE CONTRACT
The Service Contract terminates as set out under Article Il. above.

Extraordinary Termination is possible according to the following:

a) The Seller has the right to terminate the Service Contract in case the Buyer is overdue with a
service contract payment (according to Article Il., number 2) for more than 3 months. In this case
Seller has no obligation to provide further service under this Service Contract.

b) Buyer may terminate the Service Contract at any time with a notice period of 4 weeks.

c) Parties may jointly agree on a termination at any time with immediate effect.

d) Service Contract may terminate for reasons of Force Majeure as laid out in Article VIl below.

In case of a termination according to b), c), d) in number 2 above Seller will reimburse the Buyer
for payments already received by the Seller, but only to the extend of services which were not
provided. Payments for completed service terms won’t be reimbursed.

VII. LIABILITY

Seller is obliged to provide services in a good workmanlike manner consistent with industry
practices.

In the event of the occurrence of “Force Majeure” Seller shall be entitled to suspend the
execution of this Service Contract for the duration of the prevention or delay caused by such
"Force Majeure” without being held responsible for any damages resulting there from to the
Buyer. Each party shall inform the other party as soon as possible of the occurrence of such
"Force Majeure” circumstances.

Neither party shall be liable for delays in the performance of this Service Contract due to
circumstances beyond either party’s control.

In the event that the period of such delay lasts for a period exceeding three (3) consecutive
months, or if in the opinion of both parties it is evident that the prevention or delay will last for
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more than three (3) months, either party shall be entitled to terminate this Service Contract
without any further obligation due and owing to the other party.

5) Barring the event of termination as above, when the state of "Force Majeure” has ended, Seller
shall, at the request of the Buyer appraise the condition of the equipment and execute any
maintenance or repair work necessary at the Buyer’s expense, after which this Service Contract
will recommence.

6) The expression “Force Majeure” shall mean and include any happening or event beyond both
parties reasonable control - whether or not foreseeable at the time of the conclusion of this
Service Contract - in consequence of which both parties cannot execute or cannot reasonably or
justly be required to execute their obligations. Such circumstances include but are not restricted
to: "Force Majeure”, natural disasters, civil war, insurrection, fires, floods, strikes, epidemics,
governmental regulations, embargoes, non-availability of transport, defaults of suppliers of
subcontractors.

7) Inno event will Seller be liable for indirect, special, incidental or consequential damages arising
under this Service Contract or in connection with the services. Seller shall not be liable for any
lost revenues or profits, or damage to business reputation, regardless of the theory upon which
the claim is based or whether the damages were contemplated by the parties.

8) In no event will Seller’s liability, in tort, contract or otherwise, including claims for personal injury
or property damage, exceed the demanded minimum amount of the insurance benefit as set out
in Article VIII. (i.e. Forty Million CZK or the equivalent in EUR), except for reasons enforced by
applicable law.

VIll.  INSURANCE

The Seller agrees that for the entire duration of its obligations under this Service Contract to have an
insurance contract, the subject of which will be the insurance of the Seller's liability for damages
incurred by the Buyer or third parties on their property in connection with the performance of the
Service Contract as a result of the Seller's activities in case of causing damage, with a limit of
insurance benefits of at least CZK 40,000,000.-- (in words: forty million) or the equivalent in euros.
The liability insurance shall also include the obligation to compensate for a damage or an injury
caused by a defective product or defective work. The Seller undertakes to present this insurance
policy to the Buyer's contact person for inspection at any time upon request. Failure to comply with
the obligations under this provision shall constitute a significant breach of the Service Contract.

IX. FINAL PROVISIONS

1) The following annexes form an integral part of this Service Contract:
Annex 1 and Technical Quote (annexes of the purchase contract describing the required service
and the initial tool configuration).
The Parties agree that in case of any inconsistencies or contradictions, the Articles I. to IX. of the
Service Contract take precedence over any annexes to this Service Contract.

2) The Seller is not entitled to transfer its rights and obligations under this Contract to a third party
without written consent of the Buyer.

3) The Seller agrees to tolerate the publication of this Contract including any amendments by the
Buyer in accordance with Section 219 of the PPA.

4) By signing this Contract, the Parties confirm that they are aware that this Contract is subject to
the obligation of publication in accordance with Act No. 340/2015 Coll., on the Register of
Contracts, as amended. The publication of the Contract is arranged by the Buyer.
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5)

6)

7)

8)
9)

10)

Annex 2 of the Contract no. 023103/2024/00

This Contract shall enter into force on the date of signing by both Parties and shall become
effective on the date of the publication of the Contract in the Register of Contracts.

If any provision of the Contract becomes invalid or ineffective, this shall not affect the other
provisions of this Contract, which shall remain valid and effective. In such case, the Parties
undertake to replace the invalid or ineffective provision with a valid and effective provision that
best fulfils the originally intended purpose of the invalid or ineffective provision, by means of an
agreement.

This Contract contains a complete statement of the subject matter of the Contract and of all the
particulars which the parties intended and intend to stipulate in the Contract and which they
consider important for the binding nature of this Contract. No representation made by the
parties in the negotiation of this Service Contract or any representation made after the
execution of this Contract shall be interpreted contrary to the express provisions of this Service
Contract and shall create any obligation on either party.

Applicable law is the law of the Czech Republic and the place of jurisdiction is Brno/Czech Republic.

This Contract shall be concluded by electronic means by each party to the contract affixing its
recognised electronic signature.

The Parties confirm that they have read this Service Contract before signing it and that they
agree with its contents. They affix their signatures to this effect.

In Brno In Dortmund
prof. Ing. Radimir Vrba, CSc. Benjamin Oevermann
Director of CEITEC BUT Head of Sales
for the Buyer for the Seller
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	I. SUBJECT OF THE PURCHASE
	1) The subject of purchase under this Contract is the Electron beam lithography tool with an acceleration voltage of 100 kV system Raith EBPG5200Plus.
	The Subject of the Purchase is specified in more detail in the technical description, which is an integral part of this Contract as its Annex No. 1 and and further in the terms and conditions of the public tender entitled "Elektronový litograf 100 kV/...
	2) The Seller undertakes by this Contract:
	a) hand over the Subject of the Purchase to the Buyer and enable the Buyer to acquire ownership of such a Subject of the Purchase;
	b) fulfil the conditions of the public tender referred to in point 1 of this Article;
	c) perform other obligations set forth in this Contract;
	and the Buyer agrees to take over the Subject of the Purchase and pay the purchase price.

	3) The Seller and the Buyer further agree that, in addition to the above mentioned, the Seller is also obliged and agrees to:

	II. PURCHASE PRICE
	1) The Buyer agrees to pay to the Seller the purchase price in the amount of:
	2) The reward for any licenses is included in the purchase price.
	3) The Seller is entitled to issue an advance invoice for the maximum amount of 60% of the purchase price including VAT, i.e. 37.484.700,00 CZK, which the Buyer is obliged to pay. The Seller shall be entitled to issue the advance invoice after the con...
	4) The Seller is entitled to issue a tax document after the Subject of Purchase has been transported to the place of performance. This is for an amount up to a maximum of 30% of the purchase price including VAT if an advance invoice has been issued. I...
	5) For the remaining part of the purchase price, the Seller will issue a tax document (invoice) based on the handover protocol of the Subject of the Purchase to the Buyer (i.e. after meeting all the requirements for the Subject of the Purchase specifi...
	6) The tax documents due date is 30 days from the date of their delivery to the Buyer.
	7) The Seller acknowledges that
	a) the Subject of the Purchase will be paid from the grant funds provided for the implementation of the project from the Johannes Amos Comenius Operational Programme, CzechNanoLab+, and that
	b) the tax document must indicate financing of the project to which the Subject of the Purchase related, i.e. reg. no. CZ.02.01.01/00/23_015/0008200 CzechNanoLab+.


	III. securing additonal seller's commitments
	1) If the Seller establishes a bank guarantee within the meaning of Section 2029 of the Civil Code to secure all claims of the Buyer against the Seller arising in connection with the performance of this Contract, the Seller is entitled to issue an adv...
	2) In case the Seller fails to establish a bank guarantee within the meaning of paragraph 1 of this Article, the Seller shall not be entitled to issue an advance invoice and paragraphs 3 to 7 of this Article shall not apply.
	3) The bank guarantee must be issued in the currency specified in this Contract for the amount corresponding to the amount of the required advance payment of the purchase price including VAT rounded up to the nearest thousand.
	4) The Buyer shall be entitled to request performance in connection with the bank guarantee in cases where, as a result of the Seller's failure to fulfil any of its obligations under this Contract, the Buyer is entitled to payment of a contractual pen...
	5) The bank guarantee will expire 20 months from Contract signing.
	6) The issuance of the bank guarantee shall be evidenced by the Seller to the Buyer by an electronic original of the guarantee instrument or the original of the guarantee document issued by a bank established and operating under Act No. 21/1992 Coll.,...
	7) Before requesting the performance in connection with bank guarantee, the Buyer shall notify the Seller in writing of the amount of the required performance from the bank. The Seller is obliged to deliver the Buyer a new guarantee instrument in the ...

	IV. penalty clauses
	1) The penalty clause set out in this Article shall replace the relevant penalty clause set out in Article VII, paragraph 2 of the General Purchasing Conditions of the BUT (hereinafter referred to as the ʺGPCʺ).
	2) If the Seller is in default in fulfilling his responsibility to hand over the Subject of the Purchase to the Buyer, he is obliged to pay the Buyer a contractual penalty:
	a) for the first 30 days of delay in the amount of 0.05 (in words: zero point five hundredths) % of the purchase price excluding VAT for any (initiated) day of delay;
	b) if the Seller continues to be in delay in fulfilling his responsibility, starting from the 31st day of delay in handing over the Subject of the Purchase, the Seller is obliged to pay the Buyer a contractual penalty of 0.1 (in words: zero point one ...

	3) For the purposes of this Contract, the maximum penalty specified in Article VII (2) of the GPC is limited to 10 (in words: ten) % of the price of the Subject of the Purchase excluding VAT.

	V. PLACE AND TIME OF PERFORMANCE
	1) The Seller undertakes to:
	I. hand over to the Buyer the aforementioned Subject of the Purchase no later than 18 months from the effective date of the Contract, but at the same time no later than 31 December 2026, whichever is earlier;
	II. consider the delivery of the Subject of the Purchase later than 31 December 2026 to be late performance for the purposes of this Contract within the meaning of Section 1980 of the Civil Code;
	III. The Buyer expressly notifies that he has no interest in the delayed performance according to point II. of this paragraph; in accordance with § 1980 of the Civil Code, the obligation shall cease with the beginning of the delayed performance of the...
	2) The Seller shall fulfill his responsibility to hand over the above mentioned Subject of the Purchase by its acceptance as faultless by the Buyer.
	3) The Seller also agrees to inform the Buyer sufficiently in advance (at least 2 months) that it intends to transport and/or hand over the Subject of the Purchase, otherwise the Buyer is not obliged to take over the Subject of the Purchase. If the Se...
	4) The Seller agrees to hand over the Subject of the Purchase at the following place:
	5) The Buyer declares that the persons authorised on its behalf to take over the Subject of the Purchase and to sign the protocol of transport of the Subject of Purchase and the handover protocol are listed on page 1 of this Contract as contact person...
	6) The Seller acknowledges that the Buyer specifically requested the delivery of all the required documents for the Subject of the Purchase in accordance with Art. IV (3) of the GPC.

	VI. arrangements for termination of the CONTRACT
	In case of termination of the Seller's obligation under this Contract otherwise than by its proper performance, in particular in the case of termination of the Contract by the Seller's delay under Article V, paragraph 1, item III. of this Contract or ...
	a) The Seller is obliged to return all monetary performance received by the Buyer within 21 days of the termination of the Seller's obligation to perform. This shall also apply to the amount corresponding to the advance under Article II, paragraph 3 o...
	b) The Buyer shall return the Subject of the Purchase to the Seller to the extent in which it was transported to the place of performance, if it has already been transported. Any dismantling and removal of the Subject of the Purchase shall be arranged...


	VII. QUALITY warranty
	1) The Buyer and the Seller agree that the warranty period for the Subject of the Purchase as well as for each of its parts is 12 months from the date on which the Subject of the Purchase was accepted by the Buyer as faultless.
	2) If a longer warranty period is stated for any part of the Subject of the Purchase in the warranty certificate or other warranty declaration, this longer warranty period shall apply. The Seller shall have obligations for defective performance at lea...
	3) During the warranty period, the Seller is obliged to carry out all service and preventive inspections, inspections of the electrical equipment, safety and technical inspections and other examinations, services, inspections and maintenance, checks, ...
	4) Shall the Subject of the Purchase have any defects, these shall be dealt with in accordance with the provisions set out in Article V. of GPC, unless otherwise demonstrably agreed between the Seller and the Buyer in accordance with Article XII. of G...

	VIII. INSURANCE
	IX. FINAL PROVISIONS
	1) The following annexes form an integral part of this Contract:
	a) Annex 1 – Technical description of the Subject of the Purchase.
	b) Annex 2 – Service contract (after warranty service)

	The Parties agree that in case of any inconsistencies or contradictions, the Articles I. to IX. of the Contract take precedence over any annexes to the Contract. Furthermore, the Parties agree that in case of any inconsistencies or contradictions betw...
	2) This Contract also includes the General Purchasing Conditions of the BUT in the version effective on the date of the commencement of the tender procedure on the basis of which this Contract is concluded (hereinafter referred to as "GPC"). The GPC h...
	3) The Seller is not entitled to transfer its rights and obligations under this Contract to a third party. Section 1879 of the Civil Code shall not apply. The aforementioned does not exclude the reserved possibility of changing the Seller in the cours...
	4) The Seller agrees to tolerate the publication of this Contract including any amendments by the Buyer in accordance with Section 219 of the PPA.
	5) By signing this Contract, the Parties confirm that they are aware that this Contract is subject to the obligation of publication in accordance with Act No. 340/2015 Coll., on the Register of Contracts, as amended. The publication of the Contract is...
	6) This Contract shall enter into force on the date of signing by both Parties and shall become effective on the date of the publication of the Contract in the Register of Contracts.
	7) If any provision of the Contract becomes invalid or ineffective, this shall not affect the other provisions of this Contract, which shall remain valid and effective. In such case, the Parties undertake to replace the invalid or ineffective provisio...
	8) This Contract contains a complete statement of the subject matter of the Contract and of all the particulars which the parties intended and intend to stipulate in the Contract and which they consider important for the binding nature of this Contrac...
	9) This Contract shall be concluded by electronic means by each party to the contract affixing its recognised electronic signature.
	10) The Parties confirm that they have read this Contract before signing it and that they agree with its contents. They affix their signatures to this effect.

	Annex2-service contract for Ceitec Brno.pdf
	I. SUBJECT OF THE Service Contract
	1) The subject of this Service Contract is service on the Raith EBPG5200Plus system as initially offered under the title “Electron Beam lithograph 100kV” (registration number in the Public Procurement Bulletin: Z2024-014426). Later additions to the sy...
	2) The Seller undertakes by this Service Contract: to provide service in accordance with Annex C, Sheet E (of the corresponding purchase contract for the tool), specifically according to the entries E5, E6, E7, E8, E9.
	3) The service contract includes the following elements: (Seller’s item numbers are given as reference)
	23568, Base Package:
	Priority for Service: Customer will receive preferred treatment when scheduling service visits on site. Phone/Email Support: The customer has unlimited access to our Support Center. The initial response time by the service support center is less than ...
	23596, RAITH Software Update Coverage:
	All new Raith software releases will be available for the Customer, including specifically bug fixes.
	23676, Preventative Maintenance Visit:
	The following items will be checked during the annual visit:
	• Initial system checks • Cooling system checks • Vacuum system checks • Electronics checks and calibrations • Performance checks • General system maintenance • Parts sold separately
	Before preventive maintenance actions are started, Raith will review the system for indications of mechanical and electrical defects and run performance checks. Includes travel and labour expenses for the above-mentioned tasks.
	This visit is not for corrective service and the scheduling will be made on mutual agreeable dates.
	23678, Unlimited Service Visits:
	Unlimited number of corrective service visits in case of a system failure or filament (electron source)/aperture exchange. A Raith Engineer will respond on-site as soon as possible. High Priority response times are optional (and not included in this s...
	23682, Consumables Coverage:
	 (Electron) Source
	 Apertures
	 Related seals
	 Related mounting material
	Covers the cost of these consumable parts, if required, during the contract period. The decision to exchange the consumables is at the sole discretion of Raith, based on stability/drift tests and source behaviour.
	4) Parts provided under this Service Contract will be delivered according to INCOTERMS 2020 DAP Buyer’s loading dock.
	5) The provision of spare parts (other than the consumables listed under Article I., number 3, item 23682) is not part of the Service Contract. Such spare parts need to be ordered and paid separately in case of need according to Seller’s quotes issued...
	6) Further excluded from the Service Contract are: a) Daily Maintenance work, which should be carried out by the Buyer (as outlined in the relevant Technical Maintenance and Service Documentation). b) Work which results from incorrect repairs, modific...

	II. Service Contract PRICE and Duration
	1) The Buyer agrees to pay to the Seller the service contract price in the amount of:
	70 000 EUR excluding VAT per 12 months term.
	2) The service contract will be paid for each 12 month’s term separately in advance. The payment is due before the beginning of a 12 month’s term.
	3) The Service Contract commences on the day following the expiry of the standard (12 month’s warranty) of the tool.
	4) This Service Contract is null and void in case Seller’s tool is not accepted according to the purchase contract or the performance of the purchase contract is terminated before the end of the standard warranty is reached.
	5) The Service Contract automatically terminates after 36 months.

	III. SERVICE CONTRACT CONDITIONS
	1) The reporting address for service requests is the Helpdesk that can be reached via:
	Raith B.V. De Dintel 27 5684 PS Best The Netherlands Tel +31 (499) 336 888 Email: TSC.Helpdesk@raith.com
	All Service Requests sent via Email need to be confirmed by Telephone.
	Services covered by the Service Contract will be carried out by Seller’s personnel from Monday through Friday  8:00 AM until 5:00 PM. National, religious or other special holidays observed by Raith B.V. are excluded.
	2) a) Buyer shall enable the Service engineer to start work on the System at the time agreed upon and shall give reasonable co-operation in providing facilities and assistance to Seller for the performance of the services that are covered under this S...
	b) Buyer shall take all reasonable measures to prevent damage to be inflicted upon Seller equipment (other than the System) goods, processes and persons during the execution of maintenance and repair work by Seller. Buyer shall inform and/or instruct ...
	c) Seller may charge the Buyer for extra waiting time caused by the Buyer, which result in delays of the start of the Preventive Maintenance or result in delays during the execution of other work contemplated by this Service Contract.  Such extra char...
	d) Buyer shall take care of the day-to-day maintenance of the System according to the instructions given in the relevant Technical Maintenance and Service Documentation. The Buyer shall handle the System carefully and protect it against damage, includ...
	e) Buyer shall make available to Seller free of charge any substrates that might be needed for diagnosis or test during or after maintenance and repair work, to a maximum of twenty-five (25) substrates per year.  Buyer’s breach of this provision shall...
	f) The cost and responsibility for disposal of by products resulting from Equipment operation remains that of Buyer. Seller reserves the right to reject any replaced parts or components returned to Seller that pose a hazard or have not been properly d...
	g) The Buyer is responsible for implementing appropriate safeguards of data and programs. Proper backup of data and programs are the Buyer’s responsibility and are not covered by this Service Contract. Software or System damage as a result of “compute...
	h) Buyer shall take all reasonable measures to control and protect the distribution of, and access to, Seller proprietary software and User Manuals that are provided with the System.
	e) The Seller BEAMS Software requires specific Linux settings / services to work properly (for instance the settings for the network services). Seen the “openness” of Linux to Buyer interventions and internet updates and configuration changes, the Buy...

	IV. penalty clauses
	V. PLACE OF PERFORMANCE
	1) Service will be either carried out on site at the installation place of the tool, or remotely by the support centre of the Seller if the nature of the issue allows for it. The latter option specifically applies for remote system diagnostics.
	2) Remote support will be provided for all issues not requiring the presence of Seller’s engineer on site.

	VI. termination of the CONTRACT
	1) The Service Contract terminates as set out under Article II. above.
	2) Extraordinary Termination is possible according to the following: a) The Seller has the right to terminate the Service Contract in case the Buyer is overdue with a service contract payment (according to Article II., number 2) for more than 3 months...
	3) In case of a termination according to b), c), d) in number 2 above Seller will reimburse the Buyer for payments already received by the Seller, but only to the extend of services which were not provided. Payments for completed service terms won’t b...

	VII. Liability
	1) Seller is obliged to provide services in a good workmanlike manner consistent with industry practices.
	2) In the event of the occurrence of ”Force Majeure” Seller shall be entitled to suspend the execution of this Service Contract for the duration of the prevention or delay caused by such ”Force Majeure” without being held responsible for any damages r...
	3) Neither party shall be liable for delays in the performance of this Service Contract due to circumstances beyond either party’s control.
	4) In the event that the period of such delay lasts for a period exceeding three (3) consecutive months, or if in the opinion of both parties it is evident that the prevention or delay will last for more than three (3) months, either party shall be en...
	5) Barring the event of termination as above, when the state of ”Force Majeure” has ended, Seller shall, at the request of the Buyer appraise the condition of the equipment and execute any maintenance or repair work necessary at the Buyer’s expense, a...
	6) The expression ”Force Majeure” shall mean and include any happening or event beyond both parties reasonable control - whether or not foreseeable at the time of the conclusion of this Service Contract - in consequence of which both parties cannot ex...
	7) In no event will Seller be liable for indirect, special, incidental or consequential damages arising under this Service Contract or in connection with the services. Seller shall not be liable for any lost revenues or profits, or damage to business ...
	8) In no event will Seller’s liability, in tort, contract or otherwise, including claims for personal injury or property damage, exceed the demanded minimum amount of the insurance benefit as set out in Article VIII. (i.e. Forty Million CZK or the equ...

	VIII. INSURANCE
	The Seller agrees that for the entire duration of its obligations under this Service Contract to have an insurance contract, the subject of which will be the insurance of the Seller's liability for damages incurred by the Buyer or third parties on the...

	IX. FINAL PROVISIONS
	1) The following annexes form an integral part of this Service Contract: Annex 1 and Technical Quote (annexes of the purchase contract describing the required service and the initial tool configuration). The Parties agree that in case of any inconsist...
	2) The Seller is not entitled to transfer its rights and obligations under this Contract to a third party without written consent of the Buyer.
	3) The Seller agrees to tolerate the publication of this Contract including any amendments by the Buyer in accordance with Section 219 of the PPA.
	4) By signing this Contract, the Parties confirm that they are aware that this Contract is subject to the obligation of publication in accordance with Act No. 340/2015 Coll., on the Register of Contracts, as amended. The publication of the Contract is...
	5) This Contract shall enter into force on the date of signing by both Parties and shall become effective on the date of the publication of the Contract in the Register of Contracts.
	6) If any provision of the Contract becomes invalid or ineffective, this shall not affect the other provisions of this Contract, which shall remain valid and effective. In such case, the Parties undertake to replace the invalid or ineffective provisio...
	7) This Contract contains a complete statement of the subject matter of the Contract and of all the particulars which the parties intended and intend to stipulate in the Contract and which they consider important for the binding nature of this Contrac...
	8) Applicable law is the law of the Czech Republic and the place of jurisdiction is Brno/Czech Republic.
	9) This Contract shall be concluded by electronic means by each party to the contract affixing its recognised electronic signature.
	10) The Parties confirm that they have read this Service Contract before signing it and that they agree with its contents. They affix their signatures to this effect.





