SR EVROPSKA UNIE
* * Evropské strukturalni a investiéni fondy
* *

* gk Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI,
MLADEZE A TELOVYCHOVY

Kupni smlouva

uzaviena dle ust. § 2079 a nasl. zdkona ¢. 89/2012 Sb., ob¢anského zakoniku, v aktualnim znéni (dale jen
”o ”)

1. SMLUVNI STRANY
Ceské vysoké uéeni technické v Praze — Fakulta strojni
se sidlem: Jugoslavskych partyzan 1580/3, 160 00 Praha 6 — Dejvice
adresa fakulty: Technicka 4, 166 07 Praha 6
ICO: 68407700
DIC: CZ68407700

(ddle jen "Kupujici")

Q

Mahr, spol. s r.o.

se sidlem: Kpt. JaroSe 552, 417 12 Probostov

zapsand v obchodnim rejstfiku vedeném Krajskym soudem v Usti nad Labem, sp. zn. C 5521

ICO: 49098667
DIC: CZ49098667

(ddle jen "Prodavajici")

(Kupujici a Proddvajici ddle spolecné jen "Smluvni strany" nebo kaZdy z nich samostatné jen
"Smluvni strana").

uzaviraji dnesniho dne, mésice a roku tuto kupni smlouvu (ddle jen ,,Smlouva“).



2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

ZAKLADNIi USTANOVENI

Proddvajici bere na védomi, Zze Kupujici povazuje Ucast Proddvajiciho ve verejné zakazce pfti splnéni
kvalifikacnich predpokladl za potvrzeni skutecnosti, Ze Prodavajici je ve smyslu ustanoveni § 5
odst. 1 OZ schopen pfi plnéni této Smlouvy jednat se znalosti a peclivosti, ktera je s jeho povolanim
nebo stavem spojena, s tim, Ze pfipadné jeho jednani bez této odborné péce pljde k jeho tiZi.
Prodavajici nesmi svou kvalitu odbornika ani své hospodaiské postaveni zneuzit k vytvareni nebo
k vyuZiti zavislosti slabsi strany a k dosaZeni zfejmé a nedlvodné nerovnovahy ve vzajemnych
pravech a povinnostech Smluvnich stran.

Prodavajici se stal vitézem zadavaciho fizeni vyhlaseného Kupujicim dle zdkona ¢. 134/2016 Sb., o
zadavani verejnych zakazek (ddle jen ,ZZVZ“) na zakazku s nazvem , Mikroskop (pfistroj pro
analyzu topografie povrchu)“ (déle jen ,Zaddvaci Fizeni*).

Vychozimi podklady pro dodani pfedmétu plnéni dle této Smlouvy jsou rovnéz:
(i) Zadavaci podminky Zadavaciho fizeni;
(i)  Technicka specifikace, ktera tvofila Pfilohu ¢. 1 zadavaci dokumentace k Zaddvacimu
fizeni;
(iii)  nabidka Prodavajiciho podana v ramci Zadavaciho fizeni, a to v Casti, ve které predmét
plnéni technicky popisuje (dale jen ,Nabidka“).
(ddle jen ,,Vychozi podklady”).

Prodavajici prohlasuje, Ze disponuje veskerymi odbornymi predpoklady potiebnymi pro dodani
predmétu plnéni dle Smlouvy, je k jeho pInéni / dodani oprédvnén a na jeho strané neexistuji Zzadné
prekazky, které by mu branily predmét této Smlouvy Kupujicimu dodat.

Prodavajici prohlasuje, Ze prejima na sebe nebezpeci zmény okolnosti ve smyslu ustanoveni § 1765
odst. 2 OZ.

Smluvni strany prohlasuji, Ze zachovaji mi¢enlivost o skute¢nostech, které se dozvédi v souvislosti
s touto Smlouvou a pfi jejim pInéni a jejichz vyzrazeni by jim mohlo zplsobit Ujmu. Timto nejsou
dotéeny povinnosti Kupujiciho vyplyvajici z pravnich predpisa.

Prodavajici bere na védomi, Ze predmét plnéni dle této Smlouvy je soucasti projektu ,,Modernizace
laboratorni vyuky v bakalaiskych a magisterskych studijnich programech FS CVUT v Praze (reg. &.
CZ.02.2.67/0.0/0.0/16_016/0002446)“ (dale jen ,Projekt”) spolufinancovaného z prostfedki
Evropského fondu pro regionalni rozvoj v rdmci Operacniho programu Vyzkum, vyvoj a vzdélavani
(dale jen ,,OP VVV*). Prodavajici bere na védomi, Ze jelikoZ je kupni cena financovana z prostredki
dotace, mliZze mit nesplnéni jakékoliv povinnosti Prodavajiciho dopad na financovani. Konstatovani
vydajl jako nezpUsobilych, pfipadné udéleni odvodu ¢i spravnich sankci v disledku poruseni této
povinnosti bude predstavovat $kodu, ktera Kupujicimu vznikla.



Pfedmét Smlouvy

Pfedmétem této Smlouvy je zdvazek Prodavajiciho dodat Kupujicimu a pfevést na Kupujiciho
vlastnické pravo k Mikroskopu (pfistroji pro topografickou analyzu).

Konkrétni parametry doddvaného mikroskopu jsou uvedeny v pfiloze €. 1 této Kupni smlouvy.

(mikroskop - zatizeni uvedené v odst. 3.1 ddle jen jako ,zarizeni*).

Soucdsti plnéni Prodavajiciho je také:
(i) doprava zafizeni do mista plnéni, jeho vybaleni a kontrola,

(i) ustaveni zafizeni v uréeném misté instalace, ptipojeni zatizeni k instalaénim rozvodim a
médiim v misté plnéni, véetné zajiSténi vSech potrebnych revizi pfipojeni a véetné jeho
uvedeni do provozu, sefizeni a kalibrace,

(iii) demonstrace provozu zafizeni a ovéreni parametrli poZzadovanych Kupujicim (a to formou
demonstracniho provozu a zkousek). Toto ovéreni bude soucasti instalacniho a predavaciho
protokolu,

(iv) zpracovani a predani instrukci a ndvodl k obsluze a udrzbé zafizeni v ¢eském a anglickém
jazyce Kupujicimu, a to elektronicky a v tisténé podobg,

(v) provedeni zaskoleni alespon 5 osob uréenych Kupujicim k obsluze zafizeni v ceském jazyce
v sidle Kupujiciho, a to v rozsahu minimalné 3 pracovnich dn(, o provedeném zaskoleni bude
ucastnikam skoleni vystaven certifikat,

(vi) predani prohlaseni o shodé dodaného zafizeni se schvalenymi standardy,

(vii) poskytnuti opravnéni k vykonu prava uzit software (licenci) tam, kde je to pro fadné uzivani
predmétu plnéni nezbytné ¢i tak Proddvajici poZaduje dle této Smlouvy,

(viii) vypracovani seznamu dodanych poloZek pro tGcely kontroly,

(ix) odvoz a likvidace nepotifebnych oball a dalSich materiali pouzitych Prodavajicim pfi pInéni
této Smlouvy,

(x) zarucni a pozarucni servis Prodavajicim, a to ve lhltach a za podminek uvedenych v ¢l. 12,

(xi) zajisténi technické podpory zahrnujici softwarovy update a telefonickou podporu
v pracovnich dnech od 9:00 do 16:00 hod. po dobu zaruc¢ni doby,

(xii) zavazek zajisténi servisnich prohlidek,
(xiii) zavazek zajisténi ndhradnich dil( poskytnuty v souladu s ¢l. 12,

(xiv) spoluprace s Kupujicim v pribéhu realizace dodavky spocivajici mimo jiné i v kontrole
pfipravenosti prostor pro instalaci zafizeni,

(xv) zavazek Prodavajiciho k dodrZzovani Pravidel OP VVV, vcetné pravidel pro publicitu, ktera
budou predem upresnéna Kupujicim.

(zafizeni dle odst. 3.1 a plnéni dle odst. 3.2 tohoto ¢lanku Smlouvy dale i jako , doddvka“).



3.2.

3.3.

3.4.

4.1.

5.1.

5.2.

5.3.

5.4.

Kupujici se zavazuje rfadné a vcas dodané zafizeni, sluzby a prace prevzit a zaplatit za né
Proddvajicimu kupni cenu uvedenou v ¢lanku 5 této Smlouvy.

Prodavajici vyslovné souhlasi a zavazuje se Kupujicimu pro ptipad, Ze pokud ke splnéni poZzadavk
Kupujiciho vyplyvajicich z této Smlouvy vcetné jejich ptiloh a k fddnému provedeni a provozu
zafizeni budou potrebné i dalSi dodavky a prace vyslovné neuvedené v této Smlouvé, tyto doddvky
a prace na své naklady obstarat Ci provést a do svého plnéni zahrnout bez dopadu na kupni cenu
podle této Smlouvy.

Prodavajici se zavazuje za podminek stanovenych touto Smlouvou rfadné a vcas, na svlj naklad a
na svoji odpovédnost dodat Kupujicimu zafizeni do mista plnéni a pfedat mu ho, a dale provést
sluzby a prace specifikované v odst. 3.1 a 3.2 tohoto ¢lanku Smlouvy. Proddvajici odpovida za to,
Ze zafizeni a sluzby budou v souladu s touto Smlouvou, Vychozimi podklady, platnymi pravnimi,
technickymi a kvalitativnimi normami a Ze zatizeni bude mit CE certifikat.

Vlastnické pravo

Vlastnické prdvo prechdzi na Kupujiciho prevzetim zafizeni. Prevzetim se rozumi podpis
predavaciho protokolu o predani a prevzeti zafizeni obéma Smluvnimi stranami, kterym zaroven
prechazi na Kupujiciho i nebezpeci skody na zafizeni.

Kupni cena a platebni podminky

Kupni cena za predmét Smlouvy uvedeny v ¢lanku 3 odst. 3.1 a 3.2 byla stanovena na zdkladé
Nabidky jako cena maximdlni a nepfekroditelna, a to ve vysi 2.900.000,- K¢ bez DPH (slovy:
dvamilionydevétsettisic korun ¢eskych; dale jen , kupni cena“), plus 21% DPH ve vysi 609.000,- K¢
(slovy: Sestsetdevéttisic korun ceskych), tj. celkem ve vysi 3.509.000,- K¢ s DPH.

Kupni cena zahrnuje veskeré ndklady spojené s plnénim predmétu této Smlouvy, véetné naklad(
na pojisténi zafizeni do doby jeho preddni a prevzeti. Kupni cena je nezdvisla na vyvoji cen a
kursovych zménach.

Kupni cena je za predmét plnéni cenou nejvyssi pfipustnou. Kupni cena miZe byt ménéna pouze
pisemnym dodatkem ktéto Smlouvé, a to pouze v pfipadé, Ze po uzavieni Smlouvy a pfed
terminem predani a prevzeti zafizeni dojde ke zméné sazeb DPH (je mozZna vyhradné zména vyse
DPH).

Kupni cenu se zavazuje Kupujici uhradit Proddvajicimu takto:

100 % kupni ceny dle odst. 5.1 tohoto ¢lanku Smlouvy po pfeddani a prevzeti zatizeni, o kterém
bude mezi Smluvnimi stranami sepsan preddavaci protokol dle této Smlouvy. Bude-li zafizeni
prevzato byt i s jednou vadou nebo nedodélkem vyslovné uvedenymi v pfedavacim protokolu,
bude 100 % kupni ceny uhrazeno az po odstranéni této vady ¢i nedodélku.



5.5.

5.6.

5.7.

5.8.

5.9.

6.1.

Lhita splatnosti faktury je tticet (30) dnli od data jejiho doruéeni Kupujicimu. Zaplacenim uc¢tované
Castky se rozumi den jejiho odeslani na uéet Prodavajiciho. Danové doklady - faktury vystavené
Prodavajicim podle této Smlouvy budou v souladu s pFislunymi pravnimi predpisy Ceské republiky
obsahovat zejména tyto Udaje:
(i) obchodni firmu/nézev a sidlo Kupujiciho,
(i)  danové identifikacni ¢islo Kupujiciho,
(iii)  obchodni firmu/nazev a sidlo Prodavajiciho,
(iv)  danové identifikacni Cislo Prodavajiciho,
(v)  evidencni Cislo dariového dokladu,
(vi) rozsah a predmét plnéni,
(vii) datum vystaveni dafiového dokladu,
(viii) datum uskutecnéni plnéni nebo datum pfijeti Uplaty, a to ten den, ktery nastane dfive,
pokud se lisi od data vystaveni dafiového dokladu,
(ix) cenu plnéni,
(x)  prohlaseni, ze uctované plnéni je poskytovano pro ucely projektu ,Modernizace
laboratorni vyuky v bakalafskych a magisterskych studijnich programech FS CVUT v Praze

(reg. ¢. (CZ.02.2.67/0.0/0.0/16_016/0002446)“ spolufinancovaného z prostfedkud
Evropského fondu pro regionalni rozvoj v ramci OP VVV.

Danové doklady - faktury museji byt v souladu s dohodami o zamezeni dvojiho zdanéni, budou-li
se na konkrétni pfipad vztahovat.

Kupujici si vyhrazuje pravo pozadovat, aby kupni cena byla v ramci faktury uvedena ve strukture
polozek jim predem ur€enych. Tento pozadavek musi Kupujici Proddvajicimu sdélit v dostate¢ném
predstihu.

Pokud danovy doklad — faktura nebude vystaven v souladu s platebnimi podminkami stanovenymi
touto Smlouvou nebo nebude splfiovat poZadované zakonné nilezitosti, je Kupujici opravnén
danovy doklad - fakturu Prodavajicimu vratit jako neuplnou, resp. nespravné vystavenou
k doplnéni, resp. novému vystaveni ve |hité péti (5) pracovnich dnl od data jejiho doruceni
Kupujicimu. V takovém pfipadé Kupujici neni v prodleni s thradou kupni ceny nebo jeji ¢asti a
Prodavajici vystavi opravenou fakturu s novou, shodnou lh(tou splatnosti, ktera zac¢ne plynout
dnem doruceni opraveného nebo nové vyhotoveného danového dokladu - faktury Kupujicimu.

Fakturacni udaje Kupujiciho jsou uvedeny v ¢lanku 1 této Smlouvy.
Terminy plnéni predmétu Smlouvy

Prodavajici se zavazuje radné zhotovit, obstarat, dodat, vyzkouset, instalovat, predat Kupujicimu
a demonstrovat funkénost zafizeni uvedeného v ¢lanku 3 odst. 3.1 této Smlouvy do 3 mésicl od
nabyti Ucinnosti této Smlouvy.
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6.2.

6.3.

8.1.

8.2.

8.3.

8.4.

9.1.

Kupujici se zavazuje ve sjednaném terminu radné dodané, vyzkousené, nainstalované zafizeni,
jehoz funkénost Prodavajici Kupujicimu vsouladu stouto Smlouvou demonstroval, od
Prodavajiciho prevzit, kdy o pfedani a prevzeti bude mezi Smluvnimi stranami sepsan preddavaci
protokol dle ¢lanku 10 odst. 10.5 této Smlouvy.

Kupuijici je povinen umozZnit Proddavajicimu provedeni instalace a demonstrace zafizeni kazdy
pracovni den v dobé od 8:00 do 17:00 hod. tak, aby mohl byt ze strany Prodavajiciho dodrzen
termin plnéni uvedeny v odst. 6.1 tohoto ¢lanku Smlouvy. Kupujici je opravnén v pfipadé zmény
svych provoznich podminek tuto dobu instalace a demonstrace omezit pisemnym pokynem
Prodavajicimu. V takovém ptipadé obé Smluvni strany v dodatku ke Smlouvé sjednaji zménu
terminu preddni a prevzeti.

Misto plInéni
Mistem plnéni je adresa halovych laboratofi Fakulty strojni, Technicka 1902/4, 166 07 Praha 6
(dale jen ,misto plnéni“).

Predani a prevzeti prostor pro instalaci

Prodavajici je povinen pisemné informovat Kupujiciho o pfesném terminu pro provedeni instalace
a demonstrace zafizeni, a to alesponi 5 pracovnich dnl predem tak, aby byl zachovan termin plnéni
uvedeny v ¢lanku 6 odst. 6.1 Smlouvy.

Kupujici je povinen Prodavajicimu po uplynuti Ihity dle odst. 8.1 tohoto ¢lanku Smlouvy umoznit
provedeni instalace a demonstrace zafizeni v prostorach pro instalaci. Kupujici si vyhrazuje termin
podle clanku 6 odst. 6.1 Smlouvy jednostranné prodlouZit pisemnym oznamenim zaslanym
Prodavajicimu na adresu uvedenou v ¢lanku 1 této Smlouvy, a to zejména v pfipadé prodleni se
stavebni pfipravenosti prostor pro instalaci. Takovéto prodlouZzeni nebude povazovano za prodleni
Kupujiciho s prevzetim zatizeni dle ¢l. 6 odst. 6.2 Smlouvy a Proddvajici v této souvislosti nemuze
ménit sjednanou kupni cenu ani si U¢tovat jakékoliv dalsi naklady, které by mu timto vznikly.

V dostate¢ném predstihu prfed terminem pro provedeni instalace a demonstrace zafizeni je
Prodavajici povinen vyzvat Kupujiciho ke kontrole prostor pro instalaci, aby byly v dostate¢ném
predstihu zkontrolovany body pro napojeni zafizeni na rozvod elektfiny apod. a odstranény tak
pfipadné nedostatky branici instalaci a demonstraci zafizeni v terminu uvedeném v ¢lanku 6 odst.
6.1. Tuto pfipravenost Prodavajici Kupujicimu na jeho Zadost pisemné potvrdi.

Odchylné od § 2126 OZ Smluvni strany sjednavaji, Ze Prodavajici neni opravnén vyuZit institutu
svépomocného prodeje.

Dalsi podminky dodavky

PFi provadéni dodavky postupuje Prodavajici samostatné, avSak zavazuje se respektovat pokyny
Kupujiciho tykajici se realizace predmétu plnéni dle této Smlouvy.
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9.2.

9.3.

9.4.

9.5.

9.6.

9.7.

9.8.

9.9.

Prodavajici je povinen upozornit Kupujiciho bez zbyte¢ného odkladu na nevhodnou povahu véci
prevzatych od Kupujiciho nebo pokynl danych mu Kupujicim k provedeni doddvky, jestlize tuto
nevhodnost mohl Proddvajici zjistit pfi vynalozeni odborné péce.

Neni-li ve Smlouveé stanoveno jinak, tak veskeré véci potfebné k plnéni dle této Smlouvy je povinen
opatfit Prodavajici.

Prodavajici je povinen dodat Kupujicimu zafizeni (v€etné pripadného SW) zcela nové, v plné
funkénim stavu, v jakosti a technickém provedeni odpovidajicim platnym predpisim Evropské unie
a odpovidajicim poZadavkdm stanovenym pravnimi predpisy Ceské republiky, harmonizovanymi
¢eskymi technickymi normami a ostatnimi CSN, které se vztahuji k zafizeni.

Proddvajici prohlasuje, Ze zatizeni, které dodd na zakladé této Smlouvy, zcela odpovida
podminkam stanovenym ve Vychozich podkladech.

Prodavajici se zavazuje, Ze v okamziku pfevodu vlastnického prava k zafizeni nebudou na zatizeni
vaznout zddnd prdva tfetich osob, a to zejména zadné predkupni pravo, zastavni pravo nebo pravo
najmu.

Prodavajici s ohledem na povinnosti Kupujiciho vyplyvajici zejména ze ZZVZ a ze zdkona C.
340/2015 Sh., o zvlastnich podminkach Ucinnosti nékterych smluv, uverejriovani téchto smluv a o
registru smluv (zdkon o registru smluv) souhlasi se zverejnénim veskerych informaci tykajicich se
zavazkového vztahu zaloZzeného mezi Prodavajicim a Kupujicim touto Smlouvou, zejména vlastniho
obsahu této Smlouvy.

Prodavajici prohlasuje, Ze vic¢i nému neni vedena exekuce a ani nema zadné dluhy po splatnosti,
jejichz splnéni by mohlo byt vymahano v exekuci podle zdkona ¢. 120/2001 Sb., o soudnich
exekutorech a exekucni Cinnosti (exekuéni fad) a o zméné dalsich zakon(, ve znéni pozdéjsich
predpisl, ani vici nému neni veden vykon rozhodnuti a ani nema zadné dluhy po splatnosti, jejichz
splnéni by mohlo byt vymahano ve vykonu rozhodnuti podle zdkona €. 99/1963 Sb., ob¢anského
soudniho fadu, ve znéni pozdéjsich predpisu, zdkona ¢. 500/2004 Sb., spravniho fadu, ve znéni
pozdéjSich predpist, ¢i podle zdkona ¢&.280/2009 Sb., danového Fadu, ve znéni pozdéjsich
predpisa.

Prodavajici se zavazuje, Ze bude provadét pravidelné servisni prohlidky (bezpecnostné-technické
kontroly) predepsané vyrobcem a platnymi pravnimi predpisy, véetné aktualizace SW, vcetné
vstupni a nasledné validace nebo kalibrace parametr(; tyto Ukony bude Prodavajici v zaruéni dobé
provadét bez vyzvani Kupujiciho, véetné dodani potfebného materidlu a nahradnich dild, a to
bez ndroku na dalsi Uplatu nad ramec sjednané kupni ceny. Prodavajici se zaroven zavazuje
v pfipadé zmén vsoftwaru obsazeného/dodavaného/instalovaného v dodavaném zatizeni
v zaruéni dobé k provedeni instruktdze obsluhujiciho personalu Kupujiciho bez naroku na dalsi
Uplatu nad rdmec sjednané kupni ceny.



10.

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

Instalace, uvedeni do provozu, demonstrace provozu zafizeni a jeho predani a prevzeti

Soucasti predani a prevzeti zafizeni na zdkladé této Smlouvy je jeho instalace v prostorach pro
instalaci, jeho sefizeni v misté plnéni a ovéreni spravné funkce zafizeni za Ucasti zastupcl
Kupujiciho a Proddvajiciho.

Za Ucasti zastupch Kupujiciho dale Prodavajici ovéri, Ze zafizeni dosahuje parametr(
specifikovanych vyrobcem a poZadovanych Kupujicim v Technické specifikaci plnéni a v této
Smlouvé, a to demonstraci provozu zafizeni po jeho fadném uvedeni do provozu predepsanym
postupem vyrobce pro dané zafizeni a po jeho kalibraci a kontrole spravnosti provozu
Prodavajicim. Bezvadné provedeni vySe uvedené demonstrace je podminkou prevzeti zatizeni
Kupujicim.

Pro ucely pfedavaciho fizeni musi Prodavajici predloZit Kupujicimu:
(i) seznam predavanych soucasti zatizeni,

(i)  prohlaseni Prodavajiciho, Ze toto zafizeni je v souladu s platnymi pravnimi predpisy,
technickymi normami a vsouladu sTechnickou specifikaci plnéni a obchodnimi
podminkami stanovenymi v této Smlouvé,

(iii)  ndvody k obsluze a udrzbé, podminky pro Udrzbu a ochranu zafizeni v ceském nebo v
anglickém jazyce, a dale veskeré nezbytné doklady ci pfislusenstvi vztahujici se k zatizeni.

NepredloZi-li Proddvajici Kupujicimu vSechny vySe uvedené dokumenty, nepokladd se pfedmét
plnéni podle této Smlouvy za fadné dokonceny a spliujici podminky k pfedani.

O prlbéhu predavaciho a prejimaciho fizeni bude mezi Smluvnimi stranami sepsan predavaci
protokol, ktery bude obsahovat tyto povinné nalezZitosti:

(i) udaje o Prodavajicim a Kupujicim,

(i)  popis zafizeni, které je predmétem predani a prevzeti,

(iii)  termin, od kterého zacina bézet zarucni lhita,

(iv)  prohlaseni Kupujiciho, zda dodavku prebird nebo neprebira,

(v)  uvedeni zjisténych vad a termin pro jejich odstranéni,

(vi)  datum podpisu protokolu o predani a prevzeti dodavky,

(vii) podpisy osob, které zastupuji Smluvni strany ve vécech technickych

(dale jen ,Predavaci protokol”).

Smluvnimi stranami musi byt v Pfeddvacim protokolu konstatovdno, Ze doslo k ovéreni spravné
funkce zatizeni (tedy k ovéreni, Ze zatizeni je vybaveno pro méreni transparentnich ploch (optické
prvky), vysoce odrazivych ploch (rentgenova optika/zrcadlovy lesk) a ¢lenitych povrch( (napfiklad
povrchy tvorené 3D tiskem kovl; ovéreni vlastnosti zafizeni bude Prodavajicim doloZeno
protokolem z méreni danych 3 typl povrchl potvrzenym Kupujicim), k jeho instalaci, sefizeni,
k demonstraci provozu zafizeni a zaskoleni osob uréenych Kupujicim k obsluze zafizeni.
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10.7.

10.8.

10.9.

10.10.

11.

11.1.

11.2.

11.3.

11.4.

11.5.

Pfedanim zafizeni stvrzeného podpisem kontaktnich osob ve vécech technickych podle této
Smlouvy na Pfeddvacim protokolu ptechdazi na Kupujiciho nebezpeci vzniklé Skody na predaném
zafizeni, pricemz tato skutecnost nezbavuje Prodavajiciho odpovédnosti za Skody vzniklé
v dlsledku vad tohoto zafizeni. Do doby pfedani a prevzeti zafizeni nese nebezpedi skody na
zafizeni Prodavajici.

Kupujici neni povinen prevzit zafizeni, které by vykazovalo vady a nedodélky, byt by samy o sobé
ani ve spojeni s jinymi nebranily fadnému uZivani zafizeni. NevyuZije-li Kupujici svého prava
neprevzit zarizeni vykazujici vady a nedodélky, uvedou Proddvajici a Kupujici v Pfedavacim
protokolu soupis zjisténych vad a nedodélkl, véetné zplsobu a terminu jejich odstranéni.
Nedojde-li v Pfedavacim protokolu k dohodé mezi Smluvnimi stranami o terminu odstranéni vad,
plati, Ze tyto vady maji byt odstranény ve Ihité 48 hodin ode dne predani a prevzeti zafizeni.

Ma-li zatizeni a/nebo jeho soucasti vady, které nebylo moziné zjistit pti prevzeti (skryté vady), a
vztahuje-li se na né zaruéni doba dle ¢l. 11 odst. 11.1 této Smlouvy, je Kupujici opravnén je uplatnit
u Prodavajiciho v této Ih(té. Vztahuje-li se na zafizeni a/nebo jeho soudasti zarucni doba delsi nez
dle ¢l. 11 odst. 11.1, je Kupujici opravnén takové skryté vady uplatnit u Proddvajiciho v této delsi
zarucéni dobé.

V pfipadé, Ze Proddvajici oznami Kupujicimu, Ze zafizeni je pfipraveno k predani a prevzeti a
v pribéhu preddvaciho fizeni se ukaze, Ze zafizeni neni pfipraveno k predani Kupujicimu, je
Prodavajici povinen uhradit Kupujicimu veSkeré naklady, které v souvislosti s nelspéSnym
predavacim a prejimacim Fizenim Kupujicimu vznikly.

Zaruka a ndroky z vad dodavky
Zarucni doba na dodavku je 24 mésic(.

Zarucni doba zacind béZet dnem podpisu Pfedavaciho protokolu o predani a prevzeti zafizeni
Kupujicim. Je-li zafizeni prevzato byt i jen s jednou vadou nebo nedodélkem, pocina bézet zaruéni
doba ode dne odstranéni posledni vady Prodavajicim.

U zafizeni ¢i jeho &3sti, které maji vlastni zarucni listy, je zaruéni doba stanovena v délce tam
vyznacené, nejméné vsak v délce uvedené v odst. 11.1 tohoto ¢lanku Smlouvy.

Pozadavek na odstranéni vady dodavky uplatni Kupujici u Prodavajiciho bez zbyte¢ného odkladu
po jejim zjisténi, nejpozdéji vsak posledni den zaruéni Ihity, neni-li jinde v této Smlouvé stanoveno
vyslovné jinak, a to pisemnym ozndmenim zaslanym odpovédnému zastupci ve vécech technickych
Prodavajiciho uvedenému v této Smlouvé. | reklamace odeslana Kupujicim v posledni den zaruéni
Ih(ity se ma za vcas uplatnénou.

V pisemné reklamaci Kupujici uvede popis vady a zpUsob, jakym vadu poZaduje odstranit. Kupujici
je opravnén:



11.6.

11.7.

11.8.

11.9.

11.10.

11.11.

(i) pozadovat odstranéni vad doddnim nahradniho zafizeni ¢i jeho ¢asti za vadné zafizeni Ci
jeho ¢&3sti, nebo

(ii) pozadovat odstranéni vad opravou, jsou-li vady opravitelné, nebo

(iii) pozadovat pfimérenou slevu z kupni ceny.

Volba mezi vySe uvedenymi naroky z vad dodavky naleZi Kupujicimu. Kupujici je dale opravnén
odstoupit od Smlouvy, je-li dodanim zafizeni s vadami Smlouva porusena podstatnym zplsobem.
Za podstatné poruseni se povaZuje vidy situace, kdy dodavka (nebo jeji ¢ast) nedosahuje nebo
v zarucéni dobé prestane dosahovat minimalnich parametr( poZzadovanych Kupujicim a uvedenych
ve Vychozich podkladech nebo v této Smlouvé.

Proddvajici se zavazuje reklamované vady dodavky bezplatné odstranit.

Proddvajici se zavazuje zahdjit ukony smétujici k odstranéni vady do 24 hodin ode dne obdrzeni
reklamace od Kupujiciho, v uvedené |hité se zavazuje reklamaci provérit, diagnostikovat vadu,
oznamit Kupujicimu, zda reklamaci uzndvad, a pisemné sdélit Kupujicimu, zda je k odstranéni vady
nutny specializovany nahradni dil. Doba sobot, nedéli a svatk(i se do lhGty dle véty prvni tohoto
odstavce Smlouvy nezapocitdva.

V pripadé, Ze k odstranéni vady zafizeni neni nutné zajisténi nahradnich dild, je Prodavajici povinen
vadu odstranit do 48 hodin od okamziku obdrzeni reklamace. Je-li k odstranéni vady zafizeni nutné
zajistit na trhu v Evropském hospodarském prostoru (EEA) béZzné dostupné nahradni dily zafizeni,
pak je Prodavajici povinen vadu odstranit do 5 pracovnich dn{ ode dne obdrzeni reklamace. Je-li
k odstranéni vady zafizeni nutné prokazatelné zajistit specializované nahradni dily, pak je
Prodavajici povinen vadu odstranit do 4 tydnl ode dne obdrzeni reklamace, nedohodnou-li se
Smluvni strany ndsledné jinak. Za specializované nahradni dily jsou pokladany nahradni dily, které
je nutné nechat vyrobit na zakazku, nebo nahradni dily, které nejsou béZné dostupné v Evropském

hospodarském prostoru ve Ih(té péti pracovnich dnli ode dne obdrzeni reklamace.

Nevyfresi-li Prodavajici reklamaci a sou¢asné neoznami-li odstranéni vady Kupujicimu nejpozdéji
do 5 dnl ode dne uplynuti terminli uvedenych v ustanoveni ¢l. 11 odst. 11.8 a 11.9, ma se za to,
Ze vada je neodstranitelna, a Kupujici je opravnén od smlouvy odstoupit.

| v pfipadé, Ze Prodavajici vadu neuznd, je povinen vadu odstranit, a to ve lhGtach uvedenych
v odst. 11.8 a 11.9 tohoto ¢lanku Smlouvy, nedohodnou-li se Smluvni strany jinak. V ptipadé, Ze
Prodavajici vadu neuzna, bude opravnénost reklamace ovérena znaleckym posudkem, ktery necha
zpracovat Kupujici. V pfipadé, Ze bude reklamace oznadena znalcem za opravnénou, ponese
Prodavajici i ndklady na vyhotoveni znaleckého posudku. Prokaze-li se, Ze Kupujici reklamoval vadu
neopravnéné, je Kupujici povinen uhradit Proddvajicimu Ucelné a prokazatelné vynalozené naklady
na odstranéni vady.
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11.12.

11.13.

11.14.

11.15.

12,

12.1.

12.2.

12.3.

O odstranéni reklamované vady sepiSi Smluvni strany protokol, ve kterém potvrdi odstranéni vady.
O dobu, ktera uplyne ode dne uplatnéni reklamace do odstranéni vady, se prodluzuje zarucni
Ih(ta.

V pfipadé, Ze Prodavajici neodstrani vadu ve |hitach uvedenych v odst. 11.8 a odst. 11.9 tohoto
¢lanku Smlouvy, ptipadné ve Ihité sjednané Smluvnimi stranami, nebo pokud Proddvajici odmitne
vady odstranit, je Kupujici opravnén nechat vadu odstranit na své naklady a Prodavajici je povinen
uhradit Kupujicimu naklady na odstranéni vady, a to do 10 dn(i poté, co jej k tomu Kupuijici vyzve.
Tento postup Kupujiciho vsak nezbavuje Proddvajiciho odpovédnosti za vady a jeho zaruka trva ve
sjednaném rozsahu.

Poskytnuti zaruky se nevztahuje na vady zplsobené neodbornym zachazenim, nespravnou nebo
nevhodnou udrzbou, nedodrZzovanim predpist vyrobcl pro provoz a udrzbu zafizeni, které Kupujici
od Prodavajiciho prevzal pfi predani nebo o kterych Prodavajici Kupujiciho pisemné poucil. Zaruka
se rovnéz nevztahuje na vady zplsobené hrubou nedbalosti nebo Umyslnym jednanim.

Smluvni strany vylucuji pouziti ust. § 1925 OZ, véta za stfednikem. Prdvo z vadného plnéni Ize
uplatnit soubézné s pravem na nahradu skody.

Zarucni a pozarucni servis, zajisténi nahradnich dilu k zafizeni

Proddvajici je povinen v pribéhu zarucni doby provadét bezplatné veskeré servisni ikony zafizeni,
jejichz provedenim podminuje platnost zaruky, a to do 48 hodin od okamZziku zaslani Zadosti
Kupujiciho o provedeni servisniho Ukonu odpovédnému zastupci Prodavajiciho. Prodavajici je
povinen pisemné upozornit Kupujictho minimalné 30 dnl predem o povinnosti provedeni
bezplatného servisniho Ukonu, jehoZ provedenim podminuje platnost zaruky. Prodavajici je dale
povinen pred koncem zarucni doby na pisemnou Zadost Kupujiciho provést bezplatnou servisni
prohlidku dodaného zafizeni a jeho &asti.

Prodavajici se dale zavazuje po dobu minimalné 10 let ode dne uplynuti posledniho dne zarucni
doby na zafizeni zajistit Kupujicimu na jeho vyzvu pozarucni servis formou servisnich prohlidek za
cenu v misté a ¢ase obvyklou, a to nejpozdéji do 48 hodin od okamZiku doruceni pisemné vyzvy
Kupujiciho k provedeni pozarucniho servisu, nedohodnou-li se Smluvni strany jinak.

Prodavajici je povinen po dobu minimalné 10 let ode dne uplynuti posledniho dne zaru¢ni doby na
zafizeni zajistit pro Kupujiciho za Uplatu dostupnost vSech nahradnich dild k zafizeni a jejich dodani
Kupujicimu, a to do 4 tydn( ode dne jejich objednani Kupujicim, a to za cenu v dobé a misté
obvyklou.
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13.

13.1.

13.2.

13.3.

13.4.

13.5.

13.6.

13.7.

14.

14.1.

14.2.

Smluvni pokuty

V pfipadé, Ze Prodavajici bude v prodleni s plnénim terminu prfedani a prevzeti zafizeni uvedeného
v ¢lanku 6 odst. 6.1 této Smlouvy, je Kupujici opravnén uctovat Proddvajicimu smluvni pokutu ve
vysi 0,5 % z kupni ceny za kazdy, i zapocaty den prodleni.

V pripadé, Zze Prodavajici neodstrani radné reklamovanou vadu zafizeni ve |hité uvedené v ¢lanku
11 odst. 11.8 a odst. 11.9 nebo ve sjednané dobé, je Kupujici opravnén uctovat Prodavajicimu
smluvni pokutu ve vysi 3.000,- K¢ za kaZzdou reklamovanou vadu, u niZ je Prodavajici v prodleni
s odstranénim, a za kazdy zapocaty den prodleni. Pokud Prodavajici neposkytne Kupujicimu
zaruéni servis ve |hité uvedené v ¢lanku 12 odst. 12.1 ¢i porusi povinnost uvedenou v ¢lanku 12
odst. 12.2 nebo odst. 12.3, je Kupujici opravnén uctovat Prodavajicimu smluvni pokutu ve vysi
3.000,- K¢, za kazdy i zapocaty den prodleni s poskytnutim pozaruéniho servisu/se splnénim takové
povinnosti, maximalné vsak do vyse kupni ceny dle této Smlouvy.

Odstoupi-li Kupujici od této Smlouvy v souladu s ¢lankem 11 odst. 11.10, zavazuje se Prodavajici
uhradit Kupujicimu vzniklou Skodu.

Pokud Kupujici neuhradi v terminech uvedenych v této Smlouvé kupni cenu, je povinen uhradit
Prodavajicimu urok z prodleni v zakonné vysi, ledaze Kupujici prokaze, Ze prodlenis uhradou kupni
ceny bylo zplsobeno z dlivodu opozdéného uvolnéni prostfedkd poskytovatelem dotace.

V pfipadé, Ze zatizeni ¢i jakakoliv jeho ¢ast, ktera je predmétem dodavky na zdkladé této Smlouvy,
nebude dosahovat minimalné parametrld poZadovanych Kupujicim a uvedenych v Nabidce
Prodavajiciho, je Kupujici opravnén od Smlouvy odstoupit.

Povinna Smluvni strana musi uhradit opravnéné Smluvni strané smluvni sankce nejpozdéji do 15
kalendarnich dnd ode dne obdrzeni ptislusného vyuctovani od druhé Smluvni strany.

Smluvni strany vylu€uji pouZziti ustanoveni § 2050 OZ. Narok na nahradu Skody ma Kupujici vidy
zachovan.

Ukonceni Smlouvy

Tuto Smlouvu Ize ukondit splnénim, dohodou Smluvnich stran nebo odstoupenim od Smlouvy
z dlivodu stanovenych v zakoné nebo ve Smlouvé.

Kupujici je dale opravnén od Smlouvy odstoupit bez jakychkoliv sankci, nastane-li i néktera z nize
uvedenych skutec¢nosti:

(i) Kupujicimu bude odnata ¢i nevyplacena financni dotace,

(i)  Dojde-li k podstatnému poruseni povinnosti uloZzenych Prodavajicimu touto Smlouvou (viz
odstavec 14.3 tohoto ¢lanku),

(iii)  Proddvajici vstoupi do likvidace,
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14.3.

14.4.

14.5.

15.

15.1.

(iv)  Vaci majetku Prodavajiciho probiha insolvenéni (nebo obdobné) fizeni, v némz bylo
vyddno rozhodnuti o jeho Upadku, nebo byl insolvencéni ndvrh zamitnut proto, Ze majetek
nepostacuje k thradé nakladd insolvenéniho fizeni, nebo byl konkurs zrusen proto, Ze
majetek Prodavajiciho byl zcela nepostacujici nebo byla zavedena nucena sprava podle
zvlastnich pravnich predpis(,

(v)  Vyjde-li najevo, Ze Prodavajici uvedl v Nabidce informace nebo doklady, které
neodpovidaji skutecnosti a které mély nebo mohly mit vliv na vysledek Zaddvaciho fizeni,
které vedlo k uzavreni této Smlouvy (§ 223 odst. 2 ZZVZ).

Za podstatné poruseni této Smlouvy bude povazovano:

(i) Prodleni Prodavajiciho s plnénim kteréhokoliv terminu preddni a prevzeti zafizeni
uvedeného v ¢lanku 6 odst. 6.1 této Smlouvy trvajici déle nez 1 mésic,

(i)  Prenechani/pfevod/pfechod prav a povinnosti Prodavajiciho z této Smlouvy na tfeti osobu
bez pisemného souhlasu Kupujiciho,

(ili)  Prodavajici pti plnéni této Smlouvy opakované (soustavné) porusuje pravni predpisy,
regulace, technické standardy a normy Ceské republiky ¢&i jinych statd, k jejich? dodrzovani
se touto Smlouvou zavazal,

(iv) poruseni této Smlouvy ze strany Prodavajiciho takovym zplsobem, Ze v jeho dlsledku
nemuUze Kupujici dostat cilim, pro které Smlouvu sjednal, nebo jestlize v dlsledku
takového jednani Prodavajiciho vznikne Kupujicimu vétsi Skoda,

(v)  pokud kdykoliv v prabéhu zaruéni doby prestane zafizeni splfiiovat parametry uvedené
v priloze ¢. 1 této Smlouvy.

Prodavajici je oprdvnén od Smlouvy odstoupit v pfipadé podstatného poruseni Smlouvy Kupujicim.
Za podstatné poruseni Smlouvy se povaZuje nezaplaceni kupni ceny v terminu stanoveném touto
Smlouvou, a¢ Prodavajici Kupujiciho na toto poruseni pisemné upozornil a poskytl mu dostatecné
dlouhou Ih(itu k dodatecnému splnéni této povinnosti.

Kupujici je opradvnén od Smlouvy odstoupit i pouze ve vztahu k ¢asti pInéni (dodavky).

Zastupce Prodavajiciho, oznamovani

Prodavajici jmenuje po podpisu Smlouvy odpovédného zastupce pro komunikaci s Kupujicim ve
vécech technickych.

Neni-li v této Smlouvé ujednano jinak, veSkera oznameni, ktera maji nebo mohou byt ucinéna mezi
Smluvnimi stranami podle této Smlouvy, musi byt vyhotovena pisemné a doruc¢ena druhé Smluvni
strané opravnénou zasilatelskou sluzbou, osobné (s pisemnym potvrzenim o prevzeti) nebo
doporucenou zasilkou odeslanou s vyuZitim provozovatele postovnich sluzeb; ma se za to, ze
takové oznameni doslo treti pracovni den po odeslani, bylo-li vSak odeslano na adresu v jiném
statu, pak patnacty pracovni den po odeslani. V pripadé reklamace Ize pisemné oznameni zaslat
také prostrednictvim e-mailu.

13



16.

16.1.

16.2.

16.3.

17.

17.1.

17.2.

17.3.

17.4.

17.5.

18.

18.1.

18.2.

18.3.

Dolozka o rozhodném pravu
Tato Smlouva a veskeré pravni vztahy z ni vzniklé se Fidi vyluéné pravnim fadem Ceské republiky.

Smluvni strany berou na védomi a uzndvaji, Ze v oblastech vyslovné neupravenych touto Smlouvou
plati ustanoveni OZ.

Veskeré spory vzniklé z této Smlouvy Ci z pravnich vztahU s ni souvisejicich budou Smluvni strany
fesit jedndanim. V pfipadé, Ze nebude mozné spor urovnat jednanim, bude takovy spor rozhodovat
na navrh jedné ze Smluvnich stran pfislugny soud v Ceské republice.

Prava dusevniho vlastnictvi

Tento ¢lanek se aplikuje pouze v ptipadé, Zze soucasti doddvaného zatizeni je i software nezbytny
pro jeho fadné uZiti/provoz, ¢iv pfipadé, Ze si Kupujici v rdmci specifikace predmétu plnéni dodani
softwaru stanovil.

Smluvni strany prohlasuji, ze se dohodly tak, ze odména Proddvajiciho za poskytnuti licence k
softwaru je jiz zahrnuta v kupni cené dle ¢l. 5 této Smlouvy.

Prodavajici prohlasuje, Ze poskytnutim licenci Kupujicimu neporusuje prava dusevniho vlastnictvi
tretich osob a Ze je oprdvnén na Kupujiciho licenci prevést. V ptipadé, Ze Prodavajici nedodrzi toto
ustanoveni, zavazuje se uhradit veskeré naroky tretich osob z divodu poruseni prav dusevniho
vlastnictvi tfetich osob a dale ndhradu Skody zplsobenou tim Kupujicimu.

Prodavajici touto Smlouvou poskytuje Kupujicimu uZivatelskou licenci k ¢asti predmétu plnéni —
softwaru jako nevyhradni, nepfenositelné a ¢asové neomezené pravo uzivani této casti predmétu
plnéni.

Prodavajici prohlasuje, Ze je nositelem autorskych prav k softwaru a neposkytnul dfive licenci
k softwaru jako vyhradni tfeti osobé (ledaze nabyvatel vyhradni licence udélil s uzavienim této
smlouvy pisemny souhlas) nebo je alespon nositelem opravnéni k vykonu prdva software uZzit
zpUusobem, kdy muze licenci v rozsahu dle této smlouvy poskytnout Kupujicimu.

Zavérecna ujednani
Smluvni strany prohlasuji, Ze vzajemna plnéni dle této Smlouvy jsou v odpovidajicim poméru.

Tato Smlouva, vcéetné priloh, predstavuje Uplnou a ucelenou smlouvu mezi Kupujicim a
Prodavajicim.

Smluvni strany se dohodly, Ze Prodavajici neni opravnén zapocist svou pohledavku ani pohledavku
svého poddluZnika za Kupujicim proti pohleddvce Kupujiciho za Proddvajicim.
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18.4.

18.5.

18.6.

18.7.

18.8.

18.9.

18.10.

Prodavajici neni opravnén postoupit pohledavku, kterd mu vznikne na zakladé této Smlouvy nebo
v souvislosti s ni, na tfeti osobu. Prodavajici neni opravnén postoupit tuto Smlouvu ani z&asti treti
0sobé.

Prodavajici se zavazuje mit po celou dobu platnosti této Smlouvy sjednano pojisténi odpovédnosti
za Skodu zplsobenou v souvislosti s vykonem podnikatelské cinnosti, a to s limitem pojistného
plnéni minimalné ve vysi kupni ceny za predmét této Smlouvy.

Pokud se jakékoliv ustanoveni této Smlouvy pozdéji ukaze nebo bude uréeno jako neplatné,
neucinné, zdanlivé nebo nevynutitelné, pak takovd neplatnost, neucinnost, zdanlivost nebo
nevynutitelnost nezplsobuje neplatnost, neucinnost, zdanlivost nebo nevynutitelnost Smlouvy
jako celku. V takovém pripadé se Strany zavazuji bez zbytecného prodleni dodatecné takové vadné
ustanoveni vyjasnit ve smyslu ustanoveni § 553 odst. 2 OZ nebo jej nahradit po vzdjemné dohodé
novym ustanovenim, je? nejblize, v rozsahu povoleném pravnimi predpisy Ceské republiky,
odpovida umyslu Smluvnich stran v dobé uzavreni této Smlouvy.

Tato Smlouva nabyva platnosti dnem jejiho podpisu opravnénymi osobami obou Smluvnich stran
a ucinnosti uverejnénim v Registru smluv.

Tuto Smlouvu Ize doplnit nebo ménit vyluéné formou pisemnych ocislovanych dodatk( opatfenych
¢asovym a mistnim uréenim a podepsanych opravnénymi zastupci Smluvnich stran. Smluvni strany
ve smyslu ustanoveni § 564 OZ vyslovné vylucuji provedeni zmén Smlouvy v jiné formé.

Porusi-li Smluvni strana povinnost z této Smlouvy ¢i mliZe-li a ma-li o takovém poruseni védét,
ozndmi to bez zbyteéného odkladu druhé Smluvni strané, které z toho muize vzniknout Ujma, a
upozorni ji na mozné nasledky; v takovém ptipadé nema poskozena Smluvni strana pravo na
nahradu té ujmy, které mohla po oznameni zabranit.

Prodavajici se za podminek stanovenych touto Smlouvou zavazuje:

(i) archivovat veskeré pisemnosti zhotovené pro plnéni pfedmétu dle této Smlouvy a umoznit
osobam opravnénym k vykonu kontroly Projektu, z néhoz je plnéni dle této Smlouvy
hrazeno, provést kontrolu dokladl souvisejicich s timto plnénim, a to po celou dobu
archivace Projektu, minimalné vSak do konce roku 2033. Kupujici je opravnén po uplynuti
10 let od ukonceni plnéni podle této Smlouvy od Prodavajiciho vyse uvedené dokumenty
bezplatné prevzit;

(i)  jako osoba povinna dle ustanoveni § 2 pism. e) zdkona ¢. 320/2001 Sb., o finan¢ni kontrole
ve vefejné spraveé, v platném znéni, spolupulsobit pfi vykonu finanéni kontroly, mj. umoznit
véem subjektdm opravnénym k vykonu kontroly Projektu, zejména Ridicimu organu OP
VVV, pristup ke vSéem dokumentlm, tedy i k tém ¢astem nabidek, smluv a souvisejicich
dokumentt, které podléhaji ochrané podle zvlastnich pravnich predpist (napf. obchodni
tajemstvi), a to za predpokladu, Ze budou splnény pozadavky kladené pravnimi predpisy;
tuto povinnost rovnéz zajisti Prodavajici u pripadnych poddodavatelt Prodavajiciho.
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18.11. Tato Smlouva je sepsana v ¢eském jazyce v jednom (1) vyhotoveni v elektronické podobé a ve
tfech (3) vyhotovenich v listinné podobé, z nichz kazdé vyhotoveni ma povahu origindlu. Kupujici
obdrzi po dvou (2) vyhotoveni v listinné podobé a Prodavajici obdrzi po jednom (1) vyhotoveni
v listinné podobé. Nedilnou soucasti Smlouvy jsou tyto pfilohy:

Priloha €. 1: Technickd specifikace, kterd tvofila Pfilohu ¢. 1 zaddvaci dokumentace
k Zaddvacimu fizeni;

Priloha ¢. 2: Nabidka Proddvajiciho predloZzend v ramci Zaddvaciho fizeni v ¢dsti, kterd pfedmét
plnéni technicky popisuje.

Smluvni strany stvrzuji Smlouvu podpisem na dikaz souhlasu s celym jejim obsahem.

V Praze dne 4.2.2020 V Probostové dne 30.1.2020

Ceské vysoké uceni technické v Praze, Mabhr, spol. s r.o.

Fakulta strojni

16



Priloha ¢. 1 — Technickad specifikace

TECHNICKA SPECIFIKACE

1. Obecny popis:

Pfedmétem verejné zakazky je doddvka Mikroskopu (ptistroje pro analyzu topografie povrchu),
ktery bude vyuzit ve vyuce zakladni a navazujici etapy vysokoskolského studia na Fakulté strojni
CVUT v Praze (dale jen ,,Mikroskop*). Mikroskop musi byt pIné vybaven pro méteni transparentnich
ploch (optické prvky, ¢ocky), vysoce odrazivych ploch (rentgenova optika/zrcadlovy lesk) a ¢lenitych
povrchi (napf. povrchy tvofené 3D tiskem kovl, obrabéné povrchy).

2. Minimalni technické pozadavky Mikroskopu

Zadavatel pozaduje, aby Mikroskop splfioval nasledujici minimalni technické parametry:

2.1. Motorizovany stll s odméfovanim v X a Y minimalné 100 x 100 mm (tedy minimalné 100 mmv X a
minimalné 100 mm v Y);

2.2. Vyska méreného dilu minimalné 100 mm (osa Z);
2.3. Otocny zasobnik na minimalné 4 objektivy;

2.4, Objektivy minimalné v konfiguraci 7ks:
standartni pracovni vzddlenost objektivy 5x; 10x; 20x; 50x a 100x;
prodlouzena pracovni vzdalenost minimalné na 6 mm objektiv 20x;

prodlouzena pracovni vzdalenosti minimalné na 3mm objektiv 100x;

2.5. Moznost zobrazeni topografie povrchu ve skute¢nych barvach povrchu;

2.6.  Automatické skladani obrazu z vice zornych poli;

2.7. Vyhodnoceni topografie povrchu (3D parametry povrchu) dle CSN EN I1SO 25178%;

2.8.  Vyhodnoceni 2D parametrd profilu povrchu dle CSN EN ISO 4287% a CSN EN 1SO 13565°;
2.9.  Filtrace dat dle CSN EN ISO 16610%

2.10. Etalony (standarty) pro kalibraci ptistroje:

a) 2 prodrsnost povrchu (roughness standard) Ra mezi 0,005-0,09u a Ra mezi 0,2-3,2um,
b) hloubkovy standart (depth standard),

c) standart pro rovinnost (flatness standard),

d) standard pro kalibraci XY (lateral standard);

! Nebo rovnocenné.
2 Nebo rovnocenné.
3 Nebo rovnocenné.
4 Nebo rovnocenné.



2.11.

2.12.

2.13.

2.14.

2.15.

Maximalni hmotnost méreného vzorku minimalné 4 kg;
Monitor alespon 24" s rozliSenim minimalné Ultra HD s technologii IPS;

Analyza geometrie profilu povrchu - vzdalenosti, Uhly, plochy, prevyseni, objemy, porovnani se
jmenovitou konturou v DXF;

Ovladaci a vyhodnocovaci software:

a) 2D analyza povrchu a vyhodnoceni namérenych hodnot,
b) Topograficka 3D analyza povrchu a vyhodnoceni namérenych hodnot,
c) 2D a 3D analyza, drsnost, geometrické rozméry;

Pokrocilé vyhodnocovaci nastroje: Fourierova analyza FFT - (Fast Fourier Transformation),
waveletova analyza, analyza 3D motivu (3D motifs analysis), poCet a rozloZeni Spi¢ek, analyza zrn a
Castic (Grains & particles analysis), statistiky o zrnech a seskupeni ¢astic, vyrovnani povrchu a filtrace
tvaru.
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MarSurf CM - OPTICAL 3D MICROSCOPY
ONE TECHNOLOGY - MANY BENEFITS

Maximum performance
Combination of high measurement point density
and measurements within seconds

High precision with 16-bit HDR technology
Modern imaging sensors, high-performance
optics and linear encoders for standard-
compliant measurements

Real 3D measurement data
Physical data aquisition with patented confocal
multi-pinhole technology

Intuitive operation
Well-thought-out operating concept and ergono-
mic workplace solutions

Easy automation
User-independent serial measurements compliant
with industry requirements

a Robust construction
High level of repeatability due to practically con-
ceived industrial design

High level of flexibility
Modular hardware component design, powerful
software solutions and standardized interfaces

MarSurf | Optical 3D Surface Metrology 3



MarSurf CM - OPTICAL 3D MICROSCOPY

/QUALITY AND STANDARD COMPLIANCE A

e The innovative confocal technology delivers high resolution 3D

measurements of surfaces. It thus enables new insights into sur-
face structures and treatment processes.

® The confocal principle used in the surface measurement allows
the data to be presented as true height coordinates (x, y, z).
A precise evaluation is only possible with this quantitative
information.

® Numerous ISO-compliant profile and surface parameters ensure
the comparability and usability of the results, both in R&D and in
production.

® Mahr always implements the latest standards in measuring sys-

tems and software.

Hardness indentation

/SPEED AND FLEXIBILITY A

e The fast image acquisition of the MarSurf CM systems delivers high
resolution 3D data sets in only a few seconds.

® Additionally, the sample preparation required by other techno-

logies can be dispensed with (e.g. anti-reflective coatings or
sputtering).

® The intuitive user guidance of the measurement software ensures
a straightforward and quick start to the measurement process.

® Measurement data is placed into a complete measurement report
without time-consuming intermediate steps.

® The measuring devices can be used both in the laboratory and in
production environments.

® Measurements are possible on virtually any material combination.

4 MarSurf | Optical 3D Surface Metrology



(REPRODUCIBILITY

® The physical data acquisition results in reproducible and accura-
tely repeatable measurements.

® The stable mechanical construction of the MarSurf CM Series
optimizes the quality and stability of the measuring data

® Each axis can also be equipped with a high-precision linear
encoder.

® The commissioning of all systems is based on calibration with
certified standards. A signed acceptance protocol including cali-
bration certficates is provided.

® The automation option ensures the maximum reproducibility of
the measurement results.

~

/
AUTOMATION

e The measuring process and data evaluation can be fully auto-
mated.

e Thanks to fiducial recognition, possible errors in sample posi-
tioning can be automatically detected and corrected without
user input.

® Integrated measurement range tracking makes industrial-grade,
fully automated measurement possible.

® Industrial requirements for complete automation are met via func-
tions such as user management, database connections, data matrix

code reading, tolerance checks, and SPC charts.

/

~

Create measurement report

Quality tolerances

Database

Insert

Results

Sample report

Select Start

/

Automatic Create measure-

L sample J Lsampletype J’Lmeasurementjbk reporting J LmentreportJ

MarSurf | Optical 3D Surface Metrology



MarSurf CM - OPTICAL 3D MICROSCOPY

APPLICATIONS
/Volume A
NG J
\

Form, contour
Micro component

NG J

4 )
Flatness, coplanarity

K Electronic component /

6 MarSurf | Optical 3D Surface Metrology



/Tribology, bearing surfaces, functional volume

Sanding belt new

Roughness standard

/
e _ D
2D/3D roughness according to I1SO
Structured sheet metal
Roughness standard
o /

MarSurf | Optical 3D Surface Metrology 7



MarSurf CM - OPTICAL 3D MICROSCOPY
INDUSTRIES

Automotive

® Power train

® Vehicle body

® Interior

® Electronics

® Glass components

® Coatings

Energy

e Solar cells
® Fuel cells
* Batteries
® Gearbox and turbines

Printing and security

® Printing cylinder
® Printing plates
® Paper sieves

® Bank notes

e Security features
® \Works of art

e Chip cards

Electronics & semiconductor

® Printing cylinder
® Printing plates
® Paper sieves

® Bank notes

e Security features
e Works of art

® Chip cards

8 MarSurf | Optical 3D Surface Metrology



Medical technology

* Implants

® Microfluidics

® Sensors

* Stents

® Microtomes

® Smart materials

Microsystems

* MEMS

e LED

e High performance electronics
e BGA

® Micro-optics

Tools

e Cutting and milling tools
® Razor blades

e Sand paper

® Coatings

® Micro-tools

Materials science

e Surface processing

® Lightweight construction
* New materials

® Laminates

e Ceramic

® Fibers

MarSurf | Optical 3D Surface Metrology




MarSurf CM CONFOCAL TECHNOLOGY

Microscope image
focused and defocused points
are mapped.

Confocal image
only focused points are
mapped.

Height z

The objective lens is moved vertically
via a z-positioning unit which allows
images to be acquired at different
heights. This results in an image
stack.

The robust MarSurf CM sensors are based on the
patented CMP technology (confocal multi-pin-
hole).

The light from an LED source (®) is focused
through the pinholes on a multi-pinhole-disc,
MPD (®), and the objective lens onto a sample
surface (®). The light beams are reflected back
into the measuring system by the surface. At
each pinhole on the MPD, the reflected light
is reduced to the portion which is in focus. The
light beams are deflected by a beam splitter (©)
and captured by a camera (©).

Due to the rotation of the multi-pinhole-disc,
the surface is scanned seamlessly.

This principle prevents scattered light from
neighboring measurement points from interfe-
ring with the camera pixels.

Each confocal image corresponds
with a horizontal cross-section of
the sample. More than 1,000 con-
focal images per measurement are
acquired.

MarSurf | Optical 3D Surface Metrology

The light intensity for each individual pixel vari-
es across all height levels. At maximum intensi-
ty, the measurement point is in focus. Observed
collectively, the individual values result in the
confocal curve. The precise height values of a
pixel are then calculated based on the confocal
curve.



Maximum signal quality using
the patented multi-pinhole-disc

The multi-pinhole-disc was developed and paten-
ted by NanoFocus. The unique technology allows
for ultra-fast image acquisition. In addition, it fea-
tures an extremely low scattered light level and ro-
bust signaling at a high light yield. Thus, height
resolutions in the nanometer range can be achieved.
The stochastic distribution of the pinholes on the multi-
pinhole-disc prevents two neighboring measurement
points from being measured in direct sequence. In con-
trast to conventional linear scanning measuring proces-
ses, scattered light effects, measurement artifacts and
preferential directions are prevented.

Scanning Result

linear scanning MarSurf CM linear scanning

3D true color image

The measured height values for each individual pixel re-
sult in a precise three-dimensional reconstruction of the
surface. Due to the intensity information, a high-resolu-

MarSurf CM

Intensity image

Topography image

tion, deep-focused microscopic image is provided simul-
taneously. If an optional color camera is used, a color
image of the surface can also be generated.

MarSurf | Optical 3D Surface Metrology



MarSurf CM CONFOCAL TECHNOLOGY

IMAGE ACQUISITION MODULE

HDR function / 16-bit

The HDR function (High Dynamic Range) ensures an op-
timized visual representation of the measured surface.
Height information can be captured in 65536 grayscales
(16 bit). This means that over- and underexposure is mi-
nimized and finest contrast gradation can be detected.
Surface structures with steep flanks and complex geo-
metries can be measured with highest precision and free
of artifacts.

Standard HDR

Binning

In binning mode, neighboring pixels are grouped in a
pixel block. The signal-to-noise ratio is improved and the
image acquisition is accelerated.

Depending on the measuring task, the optimal ratio bet-
ween resolution and image rate can be selected.

Binning mode Full resolution
2x2 individual pixels are grouped Recording of individual pixels
in a pixel block.

COATING THICKNESS MEASUREMENT

When measuring transparent samples, the intensity
peaks of the reflecting light of the individual layers are
recorded.If the focus level is set to an individual layer,
the respective layer surface can be measured. The coat-
ing thickness can also be determined in this manner.

Coating thickness

Reflection

12 MarSurf | Optical 3D Surface Metrology



MarSurf CM CONFOCAL TECHNOLOGY

HD STITCHING

Using the HD stitching function (automatic image compilation), numerous images can be combined at full resolution
to create an extensive, overall image. The image field can be flexibly selected. The stitching measurement is fully

automated by motorized x,y,z axes.

Glass scales in all axes

Integrated glass scales ensure a high level of positioning
accuracy and thus an artifact-free compilation of the
images.

Fast stitching with

high measurement point density
In contrast to other measuring methods, the measure-
ment point density in the MarSurf CM technology stitch-
ing mode is not reduced. Despite this consistently high
measurement point density, the measurement duration
is significantly lower than in conventional technologies.
This benefit is particularly apparent when stitching larger
measurement ranges.

Single image

MarSurf CM 5x6 Stitching

MarSurf CM 3x3 HD-Stitching conventional 3x3 stitching

Single image

konstant

Measurement | | |
point density

| Measurement
point density

Measurement .

| vesered B | 1 [ [ [ 1 [ |
time

time short

Shape Tracing

Automatic measurement range tracking

Shape Tracing offers the option of measuring concave,
convex and wavy surfaces using the stitching process wi-
thout previously setting the measurement range. After
a one-time automatic pre-scan, the surface tracking is

executed without double scanning during the individual
measurement. The measurement time is reduced by up
to 7 times due to intelligent Shape Tracing.

v
h 4
A v f v
A j A
A
MarSurf CM: intelligent Shape Tracing with the highest measurement speed
v v v v
A A A A

Conventional system: fixed measurement range and time-consuming double scanning

MarSurf | Optical 3D Surface Metrology



MarSurf CM CONFOCAL TECHNOLOGY
TECHNOLOGICAL BENEFITS

Compliance with standards and correlation with tactile data

The accurate profile representation of the finest roughness structures is a central quality
criterion for the confocal measuring technology used by Mahr. In industrial applications,
comparability with standard-compliant, tactile roughness measurement values in parti-
cular are extremely important. Numerous scientific and industrial studies clearly prove
that Mahr systems fulfill the highest standards and can be used alongside tactile systems
without conflicts. Mahr instruments are calibrated based on certified standards typically
used in tactile roughness measuring technology. Profile and surface data is also evalua-
ted in compliance with international standards such as the international I1SO standard
25178.

Correlation between stylus profilometry and MarSurf CM confocal microscopy

3D measurement of a new probe
tip and a heavily used probe tip.

pm

1.5

2 TR BRI

Stylus profiler

Height z (um)

Height z (pm)

1,,,,

MarSurf CM

L

ol W\ """ iy 'A*'I

0.7 0.8 1.4 mm

Profile length (mm)

99% correlation (KKF)
within a representative comparative study: Correlations of topography measurements of NIST SRM 2460
standard bullets by four techniques, Meas. Sci. Technol., London, 2006

The ideal alternative to SEM and AFM
The confocal-optical technology offers many benefits for characterizing technical surfa-
ces in the micrometer and nanometer range.

In contrast to scanning electron microscopy (SEM), with confocal surface measurement,
the data is available as actual height coordinates (x,y,z). Only with this quantitative infor-
mation is it possible to achieve exact evaluation of 3D parameters which make it possible
to obtain much more meaningful results.

In addition, no sample preparation is required. In comparison to an AFM, an optical system
offers several benefits such as a large measurement range, high speed and non-contact
operation. The higher lateral site resolution of the SEM and AFM in comparison to optical
systems is often not required in practice.

MarSurf | Optical 3D Surface Metrology



MarSurf CM CONFOCAL TECHNOLOGY
BENEFITS COMPARED TO OTHER OPTICAL MEASUREMENT METHODS

High resolution and great robustness

Ultra-fast measurements with a high measurement
point density

High-quality and unfiltered raw data

Low level of scattered light thanks to patented
multi-pinhole-disc

Reliable measurement on all surfaces regardless of
surface properties

High acceptance of steep flanks and high dynamics

Reliability due to collision detection in all directions
to protect your workpiece and measuring system

Fast overall measuring process without prior
sample preparation or slant correction

Low maintenance measuring systems

Highly-developed technology made in Germany

MarSurf | Optical 3D Surface Metrology 15



POWERFUL SOFTWARE SOLUTION

MarSurf | Optical 3D Surface Metrology

INTUITIVE MEASUREMENT

Well-thought out user interface

Pre-scan function (navigator)

Start of measurement in only a few clicks

(snapshot technology)

Automatic brightness adjustment (auto intensity)
Automatic measurement range setting (auto range)
Save all parameters as a template (template function)

EFFECTIVE ANALYSIS AND
DOCUMENTATION

User-independent

Powerful automation options

Customer-specific adaptation and analysis

3D analysis, I1SO 25178, 1SO 13565, ISO 12781,...
2D analysis I1SO 4287

Geometry, volumes, contour, CAD comparison, ...



* 3D measurement data overlaid with inten-

e Profile display
® Display of the results

DETAILED RESULT DISPLAY

® 3D presentation, fast and high-quality

display

sity and color measurement data

CUSTOMIZED AUTOMATION

e User-independent serial measurements

* Time-efficient operation ' ?‘

¢ Different measuring tasks and analyses in ®
one measurement recipe 9

® Protocol generation and SPC control
¢ Database-supported

MarSurf | Optical 3D Surface Metrology



POWERFUL SOFTWARE SOLUTION
MarSurf Metrology Software

/

N

The intuitive MarSurf Metrology measurement and con-
trol software guarantees the efficient performance of
measurements.

With MarSurf Metrology, all sensors and an overview ca-
mera can be conveniently controlled from a single user
interface. When switching between the sensors or the
overview camera, the measurement head automatically
moves to the defined measurement position. Powerful

3D displays of measurement results with intensity over-
lays are available after just a few seconds. The software is
available in numerous languages.
Navigator function
With the Navigator function, a rapid overview can be cre-
ated in which the desired measurement range can easily
be selected with the mouse.
Template function
Navigator-Funktion With the template function, measurement parameters
can be stored as a template. Semi-automated measure-
ment series can be implemented easily with this feature.
Snapshot technology
Thanks to the snapshot technology, the measurement
process can be started immediately. psoft metrology
automatically controls all settings such as the focus area
and brightness. At the same time, the software always
allows individual setting of the user.
J
) ( ( )
fo I B YR N NN
lens up ment limit lens down ment limit ment
— . . J
Conventional method
R Start 4 L )
Focus > P > Auto intensity
sample Auto range
_ )\ ment J _ )
Snapshot technology
MarSurf Mountains for Mahr Software
4 N
The MarSurf Mountains for Mahr software offers everything needed to present and
analyze structure, roughness, waviness, level heights, contours and other surface charac-

teristics. Complex analysis reports can be created at the push of a button in the intuitive,
multi-language user interface. Diverse presentation options such as the profile view,

3D reconstruction or reflection image generate detailed measurement protocols. The
software always contains filter functions and the latest standard parameters according
to ISO 25178, I1SO 4287, 1ISO 13565 or EN 15178. NanoFocus can also create customized
plug-ins for further processing of the measurement data upon request. The software

is available as a standard, extended and premium version. Further special modules, for
example statistical evaluation, are available.

MarSurf | Optical 3D Surface Metrology




MarSurf Automation Software

With MarSurf Automation Software, it's easy to automate custom
measurements and special analyses.

Customizable measurement recipes

An unlimited number of measurement recipes can be defined and
stored in a database. The defined measurement parameters are
stored in the measurement template and are available for later use.

An unlimited number of measurement positions can be defined
on each individual sample. Custom sensor settings can be specified
for each of these measurement positions. For series measurements,
several samples are moved to and measured just as with single
measurements. In this case, all the samples can be measured iden-
tically in accordance with the defined measurement settings, or
the settings can be individually activated or deactivated for each
sample.

Database-supported

MarSurf Automation Software has a powerful reporting library.
Measurement results and reports are permanently stored and
are therefore available for statistical process control. The central,
network-capable database and the recipes stored there can be
accessed from multiple systems.

Industrial strength

With support for registration mark detection, and transmission of
measured data to statistical software (such as QS-Stat), the software
meets current industrial standards. Simultaneous data collection
and reporting on two different computers is supported. A strict
separation between operator and administrator modes guarantees
the greatest possible ease of use and reliable results.

Multisensor

Measurement recipes can also be carried out by multiple sensors.
Here, a defined automatic change between sensors can be defined.

MarSurf | Optical 3D Surface Metrology 19



AUTOMATION WITH MarSurf AUTOMATION SOFTWARE

RIGHTS MANAGEMENT

e Hierarchical user management with password protection
e Secure management of calibration data
® Granting or rights for operator, process, and administration levels

COLLECTING SAMPLE INFORMATION

Entry of order-related information: e.g. user ID, component type, lot number, date/time and more
e Manual input of information

e Digital entry using a barcode reader or data matrix code reader
® Automatic linking of measurement recipes to associated evaluation recipes

=

B( VERIFICATION OF SAMPLE POSITION

e Detection and verification of the sample’s position. Correction using registration mark detection is optionally
possible.

e Comparison of placement accuracy when inserting the sample

® Compensation for component/dimensional tolerances with corresponding correction of measurement positions

® Acceptance of the new position and adaptation of the measurement recipe if necessary

B MEASUREMENT

e Start of individual measurements or series measurements

AUTOMATIC EVALUATION

® Transmission of measurement data to the analysis software
® Analysis based on predefined report recipes or user-defined templates

e Comprehensive presentation of measurement results using clear measurement reports
e Customizable, high quality measurement reports
® Export as MS Excel or PDF

EXPORT TO DATABASE

e Transmission of the measurement dataset and measurement report to a predefined database
® Export of measurement results as ASCIl in QS-Stat format or using an Excel VBA script

B{ AUTOMATIC REPORTING

20 MarSurf | Optical 3D Surface Metrology



In industry, the worldwide trend is towards user-independent, automated qual-
ity assurance. With measurement systems and automation software from Mahr,
user-independent series measurements and inline inspections can be carried out
Password efficiently. This increases throughput and reduces downtime. Measuring equip-
ment capability is guaranteed thanks to the high repeatability of measurements.

User

J

ENGE
Date or :ﬁ'
[=]:

\4
J
v

N
. .+
v J
EENE
[m] or 11
EEE )
v
Reporting
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MarSurf CM - OPTICAL 3D MICROSCOPY
CM PRODUCT LINE

MarSurf CM explorer
MarSurf CM expert

0
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MarSurf CM select

MarSurf CM mobile

S0+
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MarSurf CM explorer

Flexible all-round measurement solution
in new edition

The compact and user-friendly MarSurf CM explorer is a
complete package for precision measurement and ana-
lysis of surfaces.

The new generation of the MarSurf CM explorer combi-
nes proven qualities with the latest innovations of the
MarSurf CM technology. The measuring system is fully
equipped with HDR function, automatic lens detection
and collision protection in all spatial directions.

The measuring device is suitable for economic use in la-
boratories and for quality assurance in production en-
vironments. It delivers reliable 3D measurement values
quickly and easily in only a few functional steps
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MarSurf CM expert

Powerful laboratory measurement system

MarSurf CM expert is optimized for use in testing and

development laboratories and fulfills the highest requi- MarSurf CM explorer
rements in the field of non-contact surface measurement ¢ High-end laboratory system for R&D and
technology. Quality Assurance
e HDR function (16 Bit)
The measuring system is equipped with high resolution e Collision detection
sensors, linear encoders on all axes (x,y,z) and countless ¢ High measurement speed
automation options. MarSurf CM expert offers the highest e Maximum optical resolution
level of operating comfort due to manual z-axis positioning e Automatable
and an ergonomic design. e Compact design

The option of having user-dependent and fully-automatic
measurements is a feature of the measuring system for
uncomplicated use for quality assurance.
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MarSurf CM select

MarSurf CM select - tailor-made measurement system

Mahr adapts the MarSurf CM select precisely to suit
customer-specific requirements. A large selection of
hardware and software components is available. Thanks
to its modular design, the measuring system can be
adapted to different measurement tasks and individual
requirements for automation, measuring convenience
and accuracy. Thus, MarSurf CM select is the ideal solu-
tion for automated quality assurance, a wide range of
uses in research laboratories and production environ-
ments.

As a multi-sensor system, MarSurf CM select offers the
option of combining different sensor technologies in
one measuring system. Depending on the measuring

C MarSurf CM select + multisensors

MarSurf | Optical 3D Surface Metrology

task, the optimal sensor can be flexibly selected. To en-
sure the highest level of user-friendliness, the standard
sensors are controlled via one software.

MarSurf CM select
e Customized configuration
e Full automation
e Multi-sensors - wide range of additional
sensors
e Large travel units
* Production-relevant interfaces
e Collision detection
e Designed for continuous operation

Overview camera )

(Chromatic sensors (CLA) )




MarSurf CM mobile

MarSurf CM mobile - universally applicable

The portable MarSurf CM mobile was developed in par-
ticular for measurements on large objects and samples
that are difficult to move, e.g., rolls and vehicle bodies.
It is excellently suited for industrial use along the entire
process chain.

MarSurf CM mobile is ready to use on site in a few A specially adapted stationary work station allows
. . large, heavy test objects to be put down.

minutes. The measuring system only needs a laptop,

without an additional controller, for operation. Since

it only weighs 5 kg MarSurf CM mobile can be easily

transported and used while travelling. MarSurf CM mobile

e Leightweight at 5 kg
MarSurf CM mobile is idealy suited for industrial appli- * Quickly ready to use
cation along the entire process chain. With an objective e High level of flexibility
nosepiece and application-specific software solutions e Mobile use
MarSurf CM mobile fulfills the requirements of a wide e Motorized xyz axis
variety of measurement tasks. e Robust and reliable
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MarSurf - OPTICAL 3D PROFILOMETRY
FURTHER PRODUCT LINES

Flexible 3D profilometer for
quality control - line sensors now available

Using optical 3D technology, you can measure signifi- MarSurf CP / CL select

cantly faster than with conventional probe systems. That ® Point and line sensors
saves time and reduces costs. ® High measurement speed

* large area scan
Construction on granite and the use of first-class e Large height measurement range
components guarantee high repeatability of mea- e Contact-free and non-destructive
surements. The measurement of large and heavy ® Can be automated

samples is no problem. MarSurf CM select and Mar-
Surf CL select can be fully automated and convenient-
ly integrated into quality assurance processes using
industrial-strength interfaces.

A modular design and capacity for connecting to dif-
ferent sensors allows the adaptation to many different
measuring tasks. The manual z adjustment with fine
tuning guarantees high operating comfort. Alternative-
ly, a motorized z axis is also available.
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: ARE YOU ISSUING AN INVITATION TO TENDER?
[EIN=E  © Fair S8 OUIS5UING ONTO
L = Data ARE YOU LOOKING FOR A MEASUREMENT INSTRUMENT?
[=]: < Sheet

ASK FOR THE FAIR DATA SHEET!

Brief Descriptions for Data Sheets of Optical Surface Measurement Devices Version 1.2.1

Volume range in which measuring positions can be approached as well as the effectively

Fedifl i) el e usable path lengths of the axes

Maximum number of measuring points in Maximum number of measuring points in a single measurement in X and Y as well as
a single measurement the total number of measuring points X-Y

Maximum total number of measuring points in a stitched measurement that the instru-
ment can process in X and Y as well as the total number of measuring points X-Y

General
features

Maximum number of measuring points

Maximum area that can be detected with a single measurement as well as its extension

EEEIIE] G in X and Y direction

Working distance Distance between measuring area or measuring point and the front optics
Vertical measuring range Height measuring range detectable within a single measurement
Objective magnification Nominal lateral imaging scale of an objective

Aperture angle of the objective towards the object. A high numerical aperture usually

TR 088 | D means a high imaging quality

The maximum angle limited by the aperture angle that could theoretically be measured

CalieulEits mErd i egle on mirror-like reflecting surfaces (not applicable to every measuring method)

Sampling interval of measuring points in the measuring volume, both in X and in Y

Measuring point spacing direction

Minimum theoretical distance between two adjacent, barely distinguishable features of

Cellan stz lmitara. @ goeel reselligen an object, calculated from the numerical aperture

Objective-specific features

Maximum size of lateral measuring range that can be detected by stitching multiple

Maximum height range that can be detected by stitching multiple single measurements

Extended vertical measuring range at asingle lateral posttion

) Extended measuring area single measurements when using the maximum number of measuring points in the
= measuring area

o Extended measuring area with data Maximum size of lateral measuring range that can be detected by stitching multiple
.S reduction single measurements, each with a respectively reduced number of measuring points
>

@

()

£

Extended

Temporal noise of height values, determined during normal usage at ideal ambient

Measurement noise .
conditions

Smallest distinguishable step height calculated from the measurement noise, with a
95% probability of being detected

Dimensions of the instrument and accessories. Used to plan the space in which the

Performan-
ce features

Vertical resolution

Dimensions equipment will be set up. Specified in the three dimensions in space: width, depth and
height
2 Mass Total mass of equipment, including all components needed for operation
()
'g Ambient temperature range Permitted range of ambient temperature during measurement in which the specifica-
o g P 9 tions in the data sheet are met
TEG e Permitted temperature gradient Maximum rate of temperature change during measurement
wv
fﬁ 5 § Permitted relative humidity Permitted range of relative humidity (non-condensing)
S R .
P é &£ Supply voltage and type of current Permitted voltage and frequency range of power supply voltage
=
é 0 S Electrical power Maximum electrical power consumption
N
(V]
% g Measuring principle Name of fundamental physical phenomenon
: BE
& K § Export formats Data formats to which the topography data can be exported

Deviation of the measured topography of ideal optical flat from a plane for the single

L g % Flatness deviation :

= measuring area

Y os ¥ . . . . . . . . .

E S é 58 Maximum deviation of a step height Greatest deviation of step heights in the total vertical measuring range obtained by
SECENPl measurement multiple measurements

The complete definition of all terms can be found in the document , Definition of a Comparable Data Sheet for Optical Surface Measurement Devices,”
version 1.2.1 dated 19.04.2016, issued by the Fair Data Sheet Initiative. Free download: http://optassysVersion 1.2.1 vom 19.04.2016, Herausgegeben von der
Initiative Faires Datenblatt. Kostenloser Download: http://optassyst.de/fairesdatenblatt/
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MarSurf CM - OPTICAL 3D MICROSCOPY
TECHNICAL SPECIFICATIONS

Measurin g head explorer expert select mobile
i\i/'na;'&ti‘r:’t‘sr;;”;‘t;fggﬁ’é measu | 120 1200 x 1200 1200 x 1200 512 x 512
ment x - y —1.44 Mio. =1.44 Mio. =1.44 Mio. =0.25 Mio.

Image -

acquisition Max. image rate

odulel at full resolution (Hz)' 25/(100) 25/(100) 100 25/55/(90)
HDR function (16 Bit) Standard Standard Standard -

Color image aquisition Optional Optional Optional -

Maximum num-

ber of measuring 1213 1213 1213 119

points? (Mio.)

) gl Standard Standard Optional Optional
Motorized encoder
positioning | Vertical measu-

Vertical unit rement range | 10 10 10 -

measuring (mm)

module ] - Standard Standard Standard Standard
Fine positi- -
on-ing module | Vertical
(Piezo module) | Measurement 350 350 350 350

range (um)
SOH'S'QH Standard Standard Optional —
etection x,y,z
Objective lens Nosepiece 4-way Standard Standard Optional Standard
holder Without nosepiece - Optional Standard Optional
1) On request ~ 2) Maximum total number of measuring points that can be acquired in a stitched measurement.

Confi qu ration explorer expert select mobile

L-stand L L Portal Mobil

Mass (kg) 25 48 300 5.5

o 200 x 200 x 100
Positioning volume Xy -z (mm) 50 x 50 x 70 100 x 100 x 70' 50 x 50 x 35
300 x 300 x 100

Il Standard Standard Optional Standard

encoder x,y

. Integrated Integrated Roll cabinet Integriert

controller

Zasswg e Integrated Integrated Standard Optional

amping

Active vibration . . . :

damping Optional Optional Optional Optional

1) Expandable to 150mm using integrated manual z-axis
Software pPa ka ge explorer expert select mobile
MarSurf OP MSW

MarSurf Metrology SW HD-Stitching Standard Standard Standard Standard

MarSurf Automation SW = Optional Optional -

MarSurf Mountains for Standard Standard Optional Optional

Mahr SW

Export formats X3P, NMS, OMS, FITS, ASCII, SDF, TIF, BMP, SUR, STL

Language packages German, English, French, Italian, Spanish, Portuguese, Polish, Russian, Turkish, Japanese, Korean,

Mahr Metrology SW Chinese

SAs of: 13. April 2018, 5:58 nachm.. All rights reserved. Subject to modifications, technical improvement and errors
excepted.
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EY>E ¢ Fair oo
g = Data
[=]: = Sheet

Objectives 32005 | 1600S | 800L | 800S | 800XS | 320L |320S | 320XS' | 160L | 1605 | 160XS'
Objective magnification 5x 10x 20x | 20x | 20x 50x% 50x | 50x 100x | 100x | 100x
Measuring area x,y (um) 3200 1600 800 800 800 320 320 320 160 160 160
Measuring area X x y (mm?) 10.24 | 2.56 064 | 064 |0.64 0.1024| 0.1024| 0.1024 | 0.0256| 0.0256| 0.0256
Extended measuring area X,y (mm) 9228 |464 |232 [232 [232 |92 |92 |92 46 |46 |46
(stitching without data
reduction)? Xy (mm?) 8611 |2152 |538 |538 |538 846 | 846 |846 211|211 | 211
Numerical aperture NA 0.15 0.3 0.4 0.45 | 0.6 0.5 0.8 0.95 0.8 0.9 0.95
Working distance (mm) 20 11 12 3.1 1 106 |1 0.35 3.4 1 0.35
Calculated maximum angle (°)? 8.6 17.5 23.6 |26.7 |36.9 30.0 531 |71.8 53.1 642 |71.8
_ _ Motorized 199 109 |119 |3 0.9 105 |09 |025 |33 |09 |025
Vertical measuring range (mm) positioning unit
Fine positionung unit | 0.35 0.35 0.35 | 035 035 035 | 035 |0.34 035 | 035 |0.34
. _ Motorized 354 |71 25 |25 |14 14 |14 |14 14 |14 |14
Vertical resolution (nm) positioning unit
Fine positionung unit | — 14 4 4 3 3 1 1 1 1 1
Motorized
Calculated lateral optical positioning unit | 1000 [200 |70 |70 |40 40 |40 |40 40 |40 |40
resolution*(um) ) = -
Fine positionung unit | — 40 12 10 8 8 4 4 4 2 2
) } ) 512x512 Pixel 6.25 3.13 1.56 | 1.56 | 1.56 0.63 |0.63 |0.63 0.31 |0.31 0.31
Measuring point spacing (um) )
12001200 Pixel 2.67 1.33 0.67 | 0.67 |0.67 0.27 | 0.27 |0.27 0.13 |0.13 |0.13
Calculated lateral opfical 193 |096 072 |064 |048 |058 [036 030 [036 032 |0.30
resolution*(um)

1) not with 500 pm fine positioning module and psurf mobile

2) by the example of the image acquisition module 1200x1200 with full resolution

3) the aperture angle that could theoretically be measured on mirror-like reflecting surfaces, on real

surfaces higher calculated maximum angle may arise due to diffuse reflections

4) by the example of 475nm light source, calculated according to Rayleigh criterion

1,2 . L Lo king di
ACCU raCy Standard Uncertainty, standard deviation S n"QPmVaTngTEmg'SL‘?;;i@
XS: short working distanc
Measurement uncertainty | oo o on Step = 75 pm = 070 pm, ©/= 0850 i
by the example of step 800 XSJ Step =10 pm U =0.060 um, 0 =0.020 um
i 2,3,4,56
height measurement Step = 1 ym U = 0.030 ym, 0 = 0.004 pym
1) 1) VIM 2012
Ra=1.63 ym U =0.040 um, 0 = 0.004 pm 2) with image acquisition B
il objective [Eos module 1%00)(1200 with fine positi-
- - =0. oning uni
800 XS Ra =0.58 um U =0.024 um, 0 = 0.0066 pm 35 aeeomig to
i _ _ _ ISO/IEC GUIDE 98- 3:2008(E),

Measurement uncertainty Ra=0.23 ym U =0.010 um, 0 = 0.0050 pm CUM-1995, Kot 95
by the example of rough- il elbiaeive lams (level of confidence 95%)
ness measurement?345 ] Ra = 0.079 pm U=0.010 ym, 0 = 0.0022 pm 4) O determined with 25 measurements

3205 5) Measured in best possible conditions

iy objective - usi‘ng PTl|3 cfertif:]ed star:jdaéds. Rejults

- — — only apply for the standards used.

160 XS Ra=0.079 um U =0.003 ym, 0= 0.0004 ym 6) Evaluation according to ISO 4287
Sam P le characteristics explorer expert select mobile
Sample height (mm) 70/ (optional 110) 150 on request flexible
Sample weight max. (kg) 10 10 15/ on request flexible

Sample surface

Reflectivity: 0.1-100%, coated, uncoated. highly reflective to diffuse

General information

Measuring principle

Patented CMP technology (Confocal Multi Pinhole)

Light source

High performance LED (505/475 nm), MTBF: 50,000 hours
(color camera with high performance white light LED)

Typical measuring time (s)

2-8

Dimensions

See technical drawings on the following pages
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MarSurf CM select

KO Camera module \
B/W Color
LT I I
1.4 MP 1.4 MP

N J

K@ Measuring head N
900 x 750 x 1614 (Portal)

Vertical measuring module

KG) Axis system x/y/z ) (

Fine positioning module 350 ym

200 x 200 x 100, 300 x 300 x 100, Collision detection (optional) .
500 x 700 x 350 oo g
K (others upon request) j

Nosepiece
KO Vibration dampers R P § """"" N j
' !With nosepiece! Without
l (optinal)  / nosepiece
Passive or active Vibration damping
system
K j Multi-sensors

| i
Ke Roll container \

Overview CLA
camera
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Color off axis camera
) Field of view (mm) up to 10x10
Overview camera
External bright field/dark field | Optional
illumination
Chromatic sensors CLA | 5., CLAO6 |CLAT |CLA3  |clae  |cLat0
(others upon request)
Measurement range (mm) 0.6 1 3 6 10
Multi-sensors Working distance (mm) 6.5 19.1 225 35 70
Measurement spot diameter (um) | 4 3.5 12 16 24
Lateral resolution (um) 2 1.8 6 8 12
Vertical resolution (nm) 20 35 100 200 300
Vertical resolution’ (nm) 6 10 30 60 100
Numerical aperture 0.5 0.7 0.5 0.43 0.33
Thickness measurement range? | 0.9 1.5 4.5 9 15
up to (mm)
Energy supply Voltage: 100-240 V; Frequency: 50-60 Hz; Power consumption: approx. 550 W
Computer type Industrial PC
1) Reduced measuring range 2) Refraction index n=1.5

MarSurf CM explorer

Optional supplemental modules

Ko Camera module \
/" Active vibration damping A
B/W Color i i
© © ©
T ] e
K 1.4 MP 1.4 MP Y,
fe Measuring head A
LI @/
Fine positioning module Collision detection With nosepiece

\_ | )

KG) Axis system x/y/z N

383 x 290 x 690

Voltage: 100-240 V,
Frequency: 50-60 Hz
Power consumption:
approx. 90 W

Electrical power

Computer type Industrial PC

\_ 50 x 50 x 70 J

Dimensions in mm, (L x W x H)
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MarSurf CM expert

526 x 378 x 799

Electrical power

Voltage: 100-240 V; Fre-
quency: 50-60 Hz
Power consumption:
approx. 90 W

Computer type

Industrial PC

\_

KO Camera module \
B/W Color
T L ]
1.4 1.4 MP

\_

K@ Measuring head

Vertical measuring module

©

Collision detection

|

Fine positioning module

j

\_

Nosepiece

With nosepiece

' Without nosepiece !

(optional) i

/
K@ Axis system x/y/z N

100 x 100 x 70

Optional supplemental modules

.
’

i Active vibration damping

MarSurf | Optical 3D Surface Metrology
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MarSurf CM mobile

417 x 136 x 234

KO Camera module

T
K 0.25 MP

K@ Measuring head

Voltage: 100-240 V, l
Frequency: 50-60 Hz i

With fine positioning module

Electrical power L : Without i
Z;\é\/;;cggs\t;vmptlon- With nosepiece ! nosepiece :
Computer type Industrial PC / Laptop K ~--{optional)._ - j
I
Measurement
Cable length .
5 system: 6 m KE Axis system x/y/z A

ACCESSORIES

\_ 50 x 50 x 35 J

Optional supplemental modules

.

{ Stationary work station

.
’

]

© O O
Lateral Flatness ¥
standard standard

:" Laboratory table “: :" Roughness Depth setting

; i i standard standard
Dimensions WxHxD (mm) | 1000 x 750 x 800 ¢ Vacuum chucks

WT 100 | Weight (kg) 40 : —
Max. load (kg) 200 : I
Dimensions WxHxD (mm) | 1500 x 750 x 1000 i D

WT 150 | Weight (k 70 :

St (<) i Hole perforated

Max. load (kg) 200 \ chuck

Wafer chuck

Customized solution
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MarSurf CM - OPTICAL 3D MICROSCOPY
MarSurf METROLOGY SW

General information

English, German, French, Italian, Spanish, Portuguese, Polish, Japanese, Chinese,

LEIEUELE)ES Korean, Russian, Turkish, Arabic, others to come
Ergonomics The user interface has a clear structure and it is easy to start a measurement in just a few steps.
Navi With the Navigator-function, a rapid overview of the sample surface can be created in which the desired
avigator g .
measurement range can easily be selected with the mouse.
3D preview Fast assessment of topography recorded using a powerful 3D view.

Profile cross sections can be used for a quick initial analysis.

Measurement

Automatic setting of measuring

range Comfortable function for setting the height measurement range quickly and automatically by the software

Generation of large area measurements through combination of single measurements, similar to a panora-

Sttt g ma image, without reducing the measuring point density

. Stitching of measurements with intelligent shape tracking and automatic measuring range tracking in

Shapetracing ] -
order to reduce overall measuring time

Display of remaining time Even before the measurement starts, you can approximate measurement time.

Storage of the measurement currently carried out as a template in order to

Template function . : . >
p access the measurement settings again quickly for similar measurements.

Virtual 0/0 position Setting of 0/0 positions in order to measure distances already in live image mode

Switching between the different integrated sensors is no problem.

b PO s el by The positioning system moves back to the same sample position after switching.

Recording of topography by scanning in a back-and-forth movement.
This accelerates measurement speeds by a factor up to 2. (only when using CLA sensors)

MarSurf AUTOMATION SW

General information

Bi-directional measuring

Languages English, German, other languages upon request

Operation Program supports the separation of measurement and analysis units (program is network-capable)
User levels Multiple security levels with different permissions: administrator, process level, operator

Creating measurement recipe Intuitive input form for measurement position (joystick support) and sensor settings

Data storage Storage of measurement data/analysis results in an SQL database

Measurement settings Sensor settings variable within a measurement run

Measurement recipe Automatic approach and measurement at different positions

Series measurement Comparison of position using reference points

Exporting results ASCII export for integration into QA database, transmission to MarSurf Analysis software, Excel (csv)

Number of measurements per job unlimited

Results display Custom-designed analysis protocol, SPC diagram

Reporting recipe Each measurement point can be assigned specific measurement parameters
SPC Input of warning and specification limits for measurement data evaluation
Connections MarSurf Mountains for Mahr SW and other analysis software

36 MarSurf | Optical 3D Surface Metrology



MarSurf ANALYSIS SW

General information

Languages

Report generation

Traceability
and productivity

Statistics

English, German, French, Italian, Spanish, Portuguese, Polish, Japanese, Chinese, Korean
Automatic report generation, additional information (logos, identification, notes, figures)

Analysis workflow diagram, add, change, or delete analysis steps, minidocs (analysis sequences), any document
can be used as a template for the reporting of multiple measurement datasets, OK/NOK criteria can be set for
each parameter, results can be exported to .csv format for Excel

Multiple populations, control overviews, parameter tables, scatter charts, histograms

Processing
Intelligent preprocessing

Metrological and
scientific filters

Segmentation

Evaluation

Alignment, form filtering, histogram function, resampling, filling out of unmeasured points, retouching, noise
suppression, partition alignment, right-angled, round, or polygonal zoom

Gaussian, robust Gaussian and spline filters, FFT, morphological filters, Laplace and Sobel filters, etc.

Segmentation by zoom, threshold calculation and application of binary masks

International standards

Functional 3D analysis

Particle/grain analysis
Surface geometry

Contour analysis

Extended analysis

Presentation

I1SO 25178 3D parameters, EUR 15178 EN 3D parameter , definitions for 2D parameters in ISO 4287, ISO 13565
and other standards, ISO 16610 extended filters, ISO 12781 flatness parameters

Bearing ration curve, graphical study of functional volume parameters in ISO 25178, material and cavity volu-
mes, motif analysis, surface subtraction (wear)

Grain/particle detection, customized grain characteristics, grain topography, statistics about grains and islands,
distribution of peaks, number of peaks

Distances, angles, areas, volumes, step heights on profiles and surfaces, contour

Geometric dimensioning of vertical (z axis) and horizontal (x,y plane) profiles, analysis of form deviations with
automatic generation of a results table

Fourier spectrum, power spectrum density (PSD), structural isotropy, direction, and periodicity, fractal analysis
(box counting method or morphological embedding method)

Analysis of different
measurement data types

3D surface
display

2D profiles, 3D surfaces, 3D surface with intensity, 3D surface with RGB image, 4D series of 3D surfaces

3D views in real time, images in pseudocolors, photo simulations, contour diagrams,
4D films created from 3D surfaces, simulated flights over surfaces
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MarSurf CM - OPTIAL 3D MICROSCOPY
YOUR BENEFITS

Mahr adopts a close orientation towards customer processes in its products, services, and innovation. From consulting to commissioning
to ongoing support, we offer you comprehensive service from a single source. Our customers can rely at any time on our well-founded

engineering experience and our high quality expectations. Mahr is certified to ISO 9001, OHSAS 18001 und ISO 14001.

Test measurements Customer-specific Installation Maintenance
Consulting adaptations Training Repair
Requirement specification Programming System relocation Support
Integration Training
Calibration

~

Traceability of results and auditability

with international standards and PTB-certified standards

J
~

C ® Acceptance of all measurement systems in accordance

Conformity with standards
e Active involvement in international committees for
the standardization and norms of optical measurement

A] processes
® Further development of our technology based on the

latest standards
® Highest possible standards compliance of measurement

results

\_ J

Environmental consciousness
“ﬂ ® Environmentally responsible materials, including

supplies and consumables

® Energy-optimized measurement equipment

e Operational environmental management
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NOTES
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Partner for manufacturing companies worldwide.

Close to our customers.

You
L2606

Mahr GmbH

Carl-Mahr-StraBe 1, 37073 Goettingen, Germany
Reutlinger Str. 48, 73728 Esslingen, Germany

Phon +49 551 7073-800, Fax +49 551 7073-888

info@mahr.de, www.mahr.de

B

© Mahr GmbH

We reserve the right to modify our products, particu-
larly with a view to technical improvement and further
development. All illustrations and numbers etc. are
therefore subject to change.

3764323104.2018
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