KUPNIi SMLOUVA C. 0542/24
Nize uvedeného dne, mésice a roku smluvni strany:

Univerzita Pardubice

Pravni forma: vefejna vysoka skola zfizena zdkonem

Se sidlem: Studentska 95, 532 10 Pardubice
Zastoupena: prof. Ing. Liborem Capkem, Ph.D., rektorem
ICO: 00216275

DIC: CZ00216275

Bankovni spojeni: Komer¢ni banka, a.s., pobocka Pardubice
Cislo tétu: 37030561/0100

Kontaktni osoba: I

(déle jen ,kupujici®)

a

ATEsystem s.r.o.

Se sidlem: Technologicka 375/3, Pustkovec, 708 00 Ostrava

Zapsana: v obchodnim rejstiiku vedeném Krajskym soudem v Ostrave
oddil C, vlozka 55698

Zastoupena:

ICO: 01392042

DIC: CZ01392042

Bankovni spojeni: Ceska spofitelna a.s.
Cislo uctu:
Kontaktni osoba:

(déle jen ,,prodavajici”)

uzaviely dle § 2079 a nésl. zdkona €. 89/2012 Sb., obCansky zékonik, ve znéni pozdéjsich predpist
(dale jen ,,0Z%) v ramci projektu OP JAK Infrastrukturni zdzemi doktorskych studijnich programi
na Univerzit¢ Pardubice (DSP INFRA), CZ.02.01.01/00/22_012/0005962 (OP JAK), tuto kupni
smlouvu (dale jen ,,smlouva®):

I. Pfedmét smlouvy

1. Prodavajici se zavazuje na zaklad€ své nabidky ze dne 25. 4. 2024 k vefejné zakazce s ndzvem
,2Dodavka systému pro Sirokopasmovy komplexni opticky zaznam* (dale jen ,,Vefejna
zakazka®), zadavané v souladu s § 31 zakona ¢. 134/2016 Sb., o zadavani vetejnych zakazek, ve
znéni pozd¢jSich ptedpist (dale jen ,,ZZVZ*), dodat kupujicimu v rozsahu a za podminek
stanovenych touto smlouvou 1 ks systému pro Sirokopasmovy komplexni opticky zaznam
sloZeného z 1 ks hyperspektralni NIR kamery, 1 ks vysokorychlostni primyslové kamery
s podporou vysokého rozliSeni, 1 ks kompaktniho FT infracerveného spektrometru a
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nezbytnou dokumentaci (déle jen ,,zbozi*) a pievést na kupujiciho vlastnické pravo k tomuto
zbozi. Zbozi je podrobné specifikovano v ptiloze ¢. 1 této smlouvy — ,,Specifikace predmétu
plnéni®.

Zbozi musi byt nové, nepouzité, plné¢ funkcni, nerenovované, kompletni a v souladu se
specifikaci uvedenou v ptiloze €. 1 této smlouvy tak, aby bylo mozné jeho plné vyuziti.

Prodavajici je povinen zbozi dodat do mista plnéni dle ¢l. III. odst. 1. této smlouvy v origindlnich
obalech vyrobce zbozi ve sjednaném mnozstvi, jakosti, provedeni a ¢ase.

Prodévajici je povinen zbozi nainstalovat véetné softwaru, uvést ho do provozu vcetné provéieni
bezchybné funkc¢nosti zbozi a predvedeni deklarovanych parametrii v misté a dob¢ plnéni dle
¢l. III. této smlouvy.

Prodavajici se zavazuje zajistit, aby bylo kupujicimu poskytnuto pravo k uziti softwaru v souladu
se zdkonem ¢. 121/2000 Sb., o pravu autorském, o pravech souvisejicich s pravem autorskym a
o zmén¢ nekterych zakonl (autorsky zakon), ve znéni pozdéjsich predpisti a nebyla uzitim
softwaru kupujicim dotCena prava tietich osob.

Prodédvajici je povinen provést k obsluze zbozi potiebné zaSkoleni min. 2 zaméstnanch
kupujiciho v ¢eském jazyce nebo anglickém jazyce v misté a dob¢ pInéni dle ¢l. I11. této smlouvy
v rozsahu nezbytn€ nutném pro obsluhu zbozi.

Prodévajici je povinen pfti ptedani zbozi dle ¢l. IV. této smlouvy pfedat kupujicimu prohlaseni o
zaruce, resp. zarucni list na zbozi, technickou dokumentaci, uzivatelské ptirucky a veskerou dalsi
dokumentaci pottebnou k provozovéni zbozi v ceském jazyce nebo anglickém jazyce.

Kupujici se zavazuje zbozi ptevzit a zaplatit proddvajicimu dohodnutou kupni cenu dle ¢l. II.
odst. 1. této smlouvy.

I1I. Kupni cena

Smluvni strany se ve smyslu zdkona €. 526/1990 Sb., o cenach, v platném znéni, dohodly na této
kupni cené zboZi:

Sjednand kupni cena zbozi: 1 446 690,- K¢ bez DPH

Sjednand cena ve smlouvée je uvedena bez dané z ptidané hodnoty a dainl z pfidané hodnoty bude
k této cené¢ uctovana dle danovych piedpisi platnych v okamziku uskute¢néni zdanitelného
plnéni dle zakona ¢. 235/2004 Sb., o dani z ptidané hodnoty, ve znéni pozd¢jsich predpist (dale
jen ,,ZDPH®).

Sjednana cena uvedena v odst. 1. tohoto ¢lanku je cena nejvySe pfipustnd a neménnd po celou
dobu ucinnosti této smlouvy. Ve sjednané cené jsou zahrnuty veskeré naklady prodavajiciho
spojené s plnénim povinnosti dle této smlouvy (napf. ndklady na balné, skladné, dopravu,
pojiSténi, instalaci, ovefeni a predvedeni funkEnosti v misté plnéni, zaskoleni aj.). Prodavajici
neni opravnén Uctovat zadné dalsi ¢astky v souvislosti s plnénim dle této smlouvy.
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I11. Misto a doba plnéni

Mistem plnéni pro dodani zbozi v¢etné instalace a zaskoleni je objekt kupujiciho, a to Fakulta
elektrotechniky a informatiky, budova CA, 1. patro, mistnost 01-035, na adrese namésti Cs. legii
565, 530 02 Pardubice. Osobou, kterou kupujici povéril k pievzeti zbozi, je kontaktni osoba
uvedena v uvodnich ustanovenich této smlouvy (déle jen ,,pfijemce*), popf. jina, kupujicim
povéfena, osoba.

Prodavajici je povinen fadné dodat kupujicimu zbozi do mista plnéni v rozsahu dle ¢I. 1. této
smlouvy nejpozdéji do 20 kalendainich tydni ode dne podpisu smlouvy posledni smluvni
stranou.

Prodavajici je povinen dodat kupujicimu zbozi v misté plnéni v pracovnich dnech od 08:00 hod.
do 15:00 hod., mimo tuto dobu pouze ve vyjimecnych ptipadech a po ptedchozi dohodé
s ptijemcem. Dale je povinen telefonicky vyrozumét piijemce o pfipravenosti dodat zbozi a
provést jeho zprovoznéni, a to nejméné 3 pracovni dny predem.

IV. Piredani a pievzeti zboZi

Povinnost prodavajiciho dle ¢l. I. této smlouvy je povazovana za splnénou provedenim piejimky
zbozi ptijemcem ¢i jeho povéfenym zastupcem a prodavajicim ¢i jeho povérenym zastupcem
v mist¢ a dobé plnéni dle ¢l. III. této smlouvy. Kupujici neni povinen pievzit zbozi, které
vykazuje jakoukoliv vadu ¢i nedodélek.

Ptejimkou se rozumi predani zbozi véetné splnéni vSech podminek stanovenych v ¢l. L. této
smlouvy prodéavajicim a pievzeti zbozi ptijemcem. Zjisti-li pfijemce, Ze zbozi trpi vadami,
odmitne jeho prevzeti s vyt¢enim vad. O takovém odmitnuti sepiSi smluvni strany zépis.
Povinnost prodéavajiciho dle €l. I1I. odst. 2. této smlouvy tim neni dotcena.

O provedeni piejimky bude prodavajicim a pifijemcem sepsan piejimaci protokol s uvedenim
data provedeni piejimky. Toto datum je dnem dodani zboZi, resp. souvisejicich plnéni v rozsahu
dle ¢l. I. této smlouvy a je rozhodné pro splnéni povinnosti prodéavajiciho dle ¢l. III. odst. 2. této
smlouvy. V pfejimacim protokolu prodavajici zejména uvede oznaCeni smluvnich stran,
oznaceni zboZi, jeho mnozstvi, ¢itelné jméno a podpis, piijemce uvede téZ své citelné jméno a
podpis.

Svépomocny prodej dle § 2126 a nasl. OZ se nepouzije.

V. Fakturacni a platebni podminky

Pravo fakturovat vznikd prodavajicimu okamzikem piejimky zboZi v rozsahu dle ¢l. 1. této
smlouvy.

Prodavajici je povinen, po vzniku prava fakturovat, do 15 dni vystavit a dorucit kupujicimu
original daitového dokladu (déle jen ,,faktura®) za fadn¢ dodané zbozi za dohodnutou smluvni
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cenu. Faktura bude mit nélezitosti fddného ucetniho a danového dokladu ve smyslu ptislusnych
pravnich pfedpisti, zejména ZDPH ve znéni pozdéjsich predpist. Na faktufe bude uvedeno
evidencni Cislo této smlouvy zaznamenané v jejim nazvu. Dale bude na fakture uvedeno ¢islo
interni objednavky kupujiciho, které kupujici sd€li prodavajicimu pii podpisu smlouvy. Dale
bude na faktufe uvedeno, Ze se jednd o dodavku pro projekt Infrastrukturni zdzemi doktorskych
studijnich programii na Univerzit¢ Pardubice (DSP INFRA), CZ.02.01.01/00/22 012/0005962
(OP JAK).

Spole¢né s fakturou je prodavajici povinen predlozit téz piejimaci protokol potvrzeny
piijemcem.

Faktura mize mit listinnou nebo elektronickou podobu. Splatnost faktury ¢ini 30 dnti - v ptipadée
listinné podoby ode dne jejiho prokazatelného doruceni na adresu sidla kupujiciho uvedenou
v avodnich ustanovenich této smlouvy, v pfipad¢ elektronické podoby ode dne jejiho
prokazatelného doruceni na e-mailovou adresu: fakturace@upce.cz. Kupujici timto souhlasi
s elektronickou formou fakturace a zavazuje se neprodlené informovat prodavajiciho o jakékoliv
zméné e-mailové adresy pro zasilani faktur a déle se zavazuje, ze zajisti fadnou funkcnost
uvedené e-mailové adresy po dobu trvani této smlouvy. Jestlize bude z okolnosti zfejmé, Ze
fakturu nelze na uvedenou e-mailovou adresu dorucit, napt. se zprava vrati jako nedorucitelna,
bude neprodlené na adresu sidla kupujiciho uvedenou v tivodnich ustanovenich této smlouvy
zaslana faktura v listinné podob¢, piicemz vSak bude faktura splatnd v terminu, jako by byla
uspésné dorucena prostiednictvim e-mailu.

V ptipadé, ze faktura bude obsahovat nespravné nebo netplné udaje nebo k ni nebudou ptilozeny
pozadované doklady, je kupujici opravnén vratit ji do data jeji splatnosti prodavajicimu, aniz se
tak dostane do prodleni se splatnosti. Proddvajici vracenou fakturu opravi, eventualné vyhotovi
novou, bezvadnou. V takovém piipade bézi kupujicimu nova doba splatnosti dle odst. 4. tohoto
¢lanku ode dne doruceni opravené nebo nové faktury.

Kupujici neposkytuje zalohové platby.

Platby budou probihat vyhradné v K¢ formou bezhotovostniho pfevodu na et prodavajiciho
uvedeny v ivodnich ustanovenich této smlouvy.

Smluvni strany se dohodly, Ze nastane-li v souvislosti s prodavajicim jakakoliv skutec¢nost,
v jejimz diisledku se mize vici kupujicimu uplatnit ruceni za danit odvadénou prodavajicim ve
smyslu ZDPH, je kupujici opravnén nezaplatit prodavajicimu vyuctovanou DPH a odvést ji
pfimo spravci dané a kupujici je rovnéz opravnén odstoupit od této smlouvy.

Prodavajici prohlaSuje, Ze na sebe piebirad nebezpeci zmény okolnosti podle § 1765 odst. 2 OZ,
§ 1765 odst. 1 a § 1766 OZ se tedy ve vztahu k prodavajicimu nepouzije.
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VI. Prava a povinnosti smluvnich stran,

vlastnické pravo a nebezpedi §kody na zbozi

Prodavajici je povinen pii plnéni této smlouvy postupovat s odbornou péci, dodrzovat obecné
zévazné pravni predpisy, normy a dalsi predpisy vztahujici se k pfedméetu smlouvy, podminky
této smlouvy a pokyny kupujiciho.

Kupujici se zavazuje poskytnout prodavajicimu pfi plnéni predmétu této smlouvy nezbytnou
sou¢innost.

Vlastnické pravo ke zbozi ptechazi z prodavajiciho na kupujiciho provedenim piejimky zbozi
dle ¢lL. IV. této smlouvy.

Nebezpeci skody na zbozi prechdzi na kupujiciho ve smyslu ustanoveni § 2121 odst. 1 OZ
provedenim prejimky zbozi dle ¢l. IV. této smlouvy.

VII. Zaruka za jakost a reklamaéni podminky

Prodavajici poskytuje kupujicimu na zbozi zaruku za jakost a vlastnosti zbozi, jez odpovidaji
pfedmétu a ucelu této smlouvy, a to v délce trvani 12 mésicii ode dne provedeni piejimky zbozi.
Sjednana zarucni doba neplati pro zbozi, na které je vyrobcem tohoto zbozi stanovena zaruéni
doba delsi.

Kupujici je povinen u prodavajiciho pisemné (tj. i elektronicky) uplatnit zjisténé vady zbozi (déale
jen ,reklamace® resp. ,,oznameni o reklamaci) bez zbyte¢ného odkladu poté, co je zjistil.
Prodévajici je povinen kupujicimu dorucit pisemné (tj. i elektronicky) vyjadieni k reklamaci ve
smyslu § 2117 OZ s odkazem na § 2173 OZ v dobé do 5 pracovnich dnti po jejim obdrzeni.
Pokud béhem této doby nebude kupujicimu dorufeno pisemné vyjadieni prodavajiciho
k reklamované vadé, plati, ze prodavajici uznava reklamaci v plném rozsahu. I reklamace
odeslana kupujicim v posledni den zaru¢ni doby se povazuje za v¢as uplatnénou.

Prodavajici je povinen bezplatné odstranit reklamované vady, které uznal nebo ke kterym se
nevyjadiil podle odst. 2. tohoto ¢lanku, a to v misté plnéni nejpozdéji do 30 kalendainich dnti

ode dne doruceni oznameni o reklamaci, nedohodnou-li se obé smluvni strany jinak.

Kupujici mé pravo uplatnit reklamaci 1 v pfipadé€, jedna-li se o vadu zbozi, kterou musel s
vynaloZenim obvyklé pozornosti poznat jiz pii prejimce zbozi.

Zarucni doba se automaticky prodluzuje o pocet dnti uplynulych od nahléseni vady do podpisu
protokolu o odstranéni vady.

Prodavajici se zavazuje, Ze si v zaru¢ni dobé nebude uctovat cestovni ¢i jiné naklady.
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VIII. Smluvni pokuty a urok z prodleni

V ptipadé¢ prodleni prodavajiciho s dodanim zbozi (¢i jeho ¢ésti) a/nebo se splnénim povinnosti
dle ¢l. 1. této smlouvy ve sjednané dobé dle ¢l. III. odst. 2. této smlouvy, je kupujici opravnén
pozadovat po proddvajicim zaplaceni smluvni pokuty ve vysi 0,1 % ze sjednané kupni ceny bez
DPH za kazdy i zapocaty den prodleni az do vyse sjednané kupni ceny bez DPH.

V piipad¢€ prodleni prodédvajiciho s odstranénim vad zbozi, uplatnénych v zaru¢ni dobé dle ¢l.
VILI. odst. 3. této smlouvy, je kupujici opravnén pozadovat po prodavajicim zaplaceni smluvni
pokuty ve vysi 0,1 % ze sjednané kupni ceny bez DPH za kazdy i zapocaty den prodleni az do
podpisu protokolu o odstranéni vady.

V ptipadé nedodrzeni terminu splatnosti faktury vystavené prodavajicim, je prodavajici
opravnén pozadovat po kupujicim urok z prodleni v zakonné vysi z dluzné Castky za kazdy i
zapocaty den prodleni s thradou faktury.

Pravo fakturovat a vymahat smluvni pokutu a urok z prodleni vznika kupujicimu prvnim dnem
nasledujicim po marném uplynuti doby urcené jako ¢as k plnéni a prodavajicimu prvnim dnem
nasledujicim po marném uplynuti doby splatnosti faktury.

Smluvni pokuty a trok z prodleni jsou splatné do 30 dnii ode dne doru¢eni pisemného ozndment
o jejich uplatnéni.

Smluvni strany se dohodly, Ze zaplacenim smluvni pokuty neni dotéeno pravo na nahradu vzniklé
majetkové ¢i nemajetkové Gymy v plné vysi, a to tedy 1 ve vysi pfesahujici vyactovanou, resp.
uhrazenou smluvni pokutu, a rovnéz neni dotéeno plnit fadné¢ povinnosti vyplyvajici z této
smlouvy.

Smluvni pokutu je kupujici opravnén zapocist proti ¢astce fakturované prodavajicim s tim, Ze
kontaktni osoba kupujiciho bude o ptfipadné vysi smluvni pokuty informovat elektronicky
kontaktni osobu prodavajiciho. Prodavajici podpisem této smlouvy ud€luje k takovému postupu
souhlas.

IX. Zvlastni ujednani
Prodavajici prohlasuje, Ze zboZi neni zatizeno pravy tretich osob.
Prodévajici potvrzuje, Ze se pln€ seznadmil s rozsahem a povahou dodavky tykajici se predmétu
vySe uvedené Vefejné zakazky, a Ze jsou mu zndmy vesSkeré technické, kvalitativni a jiné
podminky dodavky.
Prodédvajici se zavazuje zachovéavat mlcenlivost ohledné vSech skuteCnosti, se kterymi

se seznami pfi plnéni této smlouvy. Tato povinnost zavazuje i zmocnénce, zaméstnance nebo
jiné pomocniky prodavajiciho, ktefi se podileji na plnéni této smlouvy.
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10.

11.

12.

Prava a povinnosti vyplyvajici ztéto smlouvy ani celou tuto smlouvu nemize zadnd ze
smluvnich stran pievést anebo postoupit na tfeti osobu bez predchoziho pisemného souhlasu
druhé smluvni strany.

Ob¢ smluvni strany jsou povinny si bez zbyteéného odkladu sdélit pisemné veskeré skutecnosti,
které se dotykaji zmén nékterého z jejich zakladnich identifikacnich idaji nebo kontaktnich
udaji véetné pravniho nastupnictvi.

Smluvni strany vylucuji ptijeti této smlouvy s jakoukoliv odchylkou, byt by to byla odchylka,
ktera podstatné¢ neméni pivodni podminky. Totéz plati i pro sjednavani jakychkoliv zmén této
smlouvy.

Ustanoveni této smlouvy je tieba vykladat v souladu se zaddvacimi podminkami k Vetejné
zakazce, zejména podminkami stanovenymi v zaddvaci dokumentaci Vefejné zakazky a
v souladu s nabidkou prodévajiciho.

Kupujici je opravnén, resp. stanovi-li tak pravni ptedpis, povinen, uzavienou smlouvu zvetejnit
v souladu s pravnimi ptedpisy a prodavajici s timto souhlasi.

Prodévajici se zavazuje spolupiisobit pfi vykonu finan¢ni kontroly. Podle § 2 pism. e) zakona
¢. 320/2001 Sb., o finan¢ni kontrole ve vefejné spravé a o zméné nekterych zakont (zédkon o
finan¢ni kontrole), ve znéni pozdéjsich ptedpist, je prodavajici osobou povinnou spoluptlisobit
pfi vykonu finan¢ni kontroly provadéné v souvislosti s thradou zbozi z vetfejnych vydaji nebo
z vefejné financni podpory. Prodavajici se zavazuje stejnym zplsobem zavazat i svoje
poddodavatele.

Prodévajici je povinen uchovavat vSechny doklady a dokumenty po dobu a zplsobem
stanovenym platnymi pravnimi pifedpisy (zdkon ¢. 563/1991 Sb., o Ucetnictvi, ve znéni
pozd¢jsich predpist a zakon ¢. 499/2004 Sb., o archivnictvi a spisové sluzb¢ a o zméné nékterych

zakon, ve znéni pozdéjsich predpish).

Smluvni strany se dohodly, Ze vSechny zavazné projevy vile je tieba €init pisemnou formou
v listinné podob¢ a prokazatelné dorucit druhé smluvni stran€ na adresu sidla uvedenou
v uvodnich ustanovenich této smlouvy s vyjimkou piipadi v této smlouvé uvedenych, kdy
postacuje elektronickd podoba. Pokud smluvni strana, které je pisemnost adresovana, jeji pfijeti
odmitne nebo jinym zplisobem zmaii, ma se za to, Ze zasilka odeslana s vyuZitim provozovatele
poStovnich sluzeb dosla tfeti pracovni den po odeslani, byla-li v§ak odesldna na adresu v jiném
statu, pak patnacty pracovni den po odesléni. Pokud je na doruceni druhé smluvni strané vazan
pocatek béhu doby urcené touto smlouvou a smluvni strana, které je pisemnost adresovana, jeji
pfijeti odmitne nebo jinym zplsobem zmaii, poc¢ind takova doba béZet nasledujiciho dne po
uplynuti tfetiho pracovniho dne ode dne od uloZeni pisemnosti na posté. Toto vSak neplati,
vyuzije-li n€kterd ze smluvnich stran pro doruceni pisemnosti datovou schranku ve smyslu
zékona ¢. 300/2008 Sb., o elektronickych tikonech a autorizované konverzi dokumentt, ve znéni
pozd¢jsich predpist.

Kupujici deklaruje a prodavajici bere na védomi, Ze kupujici neni ve vztazich vyplyvajicich z této
smlouvy podnikatelem.

Spolufinancovano Nﬁ
Evropskou unii e !



13.

14.

15.

16.

17.

18.

Prodévajici odpovida za jmu vzniklou kupujicimu nebo tfetim osobdm v souvislosti s plnénim
predmétu této smlouvy nebo nedodrZzenim ¢i porusenim povinnosti vyplyvajicich z této smlouvy
a zavazuje se ji kupujicimu nahradit.

Kupujici zadal Vetejnou zakazku v souladu se zasadou environmentaln¢ odpovédného zadavani.
Prodavajici je povinen, po dodani zbozi, na vlastni néklady zajistit odvoz a likvidaci odpadu, a
to obalového materidlu dodaného zbozi v souladu se zdkonem ¢. 541/2020 Sb., o odpadech,
v platném znéni.

Kupujici zadava Vetejnou zakazku v souladu se zasadou socidlné¢ odpovédného zadavani.
Prodévajici zajisti v rdmci plnéni této smlouvy legalni zaméstnavani osob a zajisti pracovnikiim
podilejicim se na plnéni této smlouvy férové a dastojné pracovni podminky. Férovymi a
diistojnymi pracovnimi podminkami se rozumi takové pracovni podminky, které spliuji alespon
minimalni standardy stanovené pracovnépravnimi a mzdovymi piedpisy. Kupujici je opravnén
pozadovat predlozeni dokladt, ze kterych dané povinnosti vyplyvaji a prodévajici je povinen je
bez zbyte¢ného odkladu kupujicimu ptedlozit. Prodavajici je povinen zajistit splnéni pozadavki
tohoto ustanoveni smlouvy i u svych poddodavateld. Nesplnéni povinnosti prodavajiciho dle
tohoto ustanoveni smlouvy se povaZuje za podstatné poruseni této smlouvy.

Prodédvajici se zavazuje kiaddnému a v€asnému plnéni financnich zavazkli svym
poddodavatelim, kdy za tadné a vcasné plnéni se povazuje plné uhrazeni poddodavatelem
vystavenych faktur za plnéni poskytnuta v ramci Vetejné zakdzky, a to vzdy do 15 pracovnich
dnti od obdrzeni platby ze strany kupujiciho za konkrétni plnéni.

Je-li prodavajicim vice dodavateld v pripade spole¢né ucasti ve Veiejné zakazce, nesou vSichni
tito dodavatelé spolecné€ a nerozdiln€ odpovédnost za plnéni této smlouvy.

Prodévajici prohlasuje, ze se na n¢j nevztahuji omezujici opatfeni (mezindrodni sankce) pfijata
Evropskou unii vii¢i Rusku a Bélorusku v souvislosti s ruskou agresi na tzemi Ukrajiny. Splnéni
uvedeného ovéfil 1 u svych poddodavateld.

X. Zanik zavazka
Zanik zavazki z této smlouvy se fidi pfislusnymi ustanovenimi OZ a touto smlouvou.

Smluvni strany se dohodly, Ze podstatnym porusenim smlouvy ve smyslu § 2002 odst. 1 OZ se
vedle ptipadi specifikovanych v § 2002 OZ rozumi také:

a) prodleni prodavajiciho s dodanim zbozi (¢i jeho €asti) a/nebo s jeho zprovoznénim ci
instalaci v€. software a/nebo se zaSkolenim v dohodnutém terminu dle ¢l. I1I. odst. 2. této
smlouvy delsi nez 30 kalendainich dnt;

b) prodleni kupujiciho s uhrazenim kupni ceny del$i nez 30 kalendainich dnt, pfi¢emz
prodévajici je povinen pied odstoupeni od smlouvy kupujiciho pisemné upozornit na
neplnéni jeho zdvazkl a poskytnout mu piimétenou lhiitu k naprave,

¢) nedodrzeni sjednaného mnozstvi, jakosti nebo druhu zbozi;

d) jestlize zboZi nema vlastnosti deklarované prodavajicim v této smlouvé ¢i vlastnosti z této
smlouvy vyplyvajici, ptip. neni v souladu se specifikaci zbozi;
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e) jestlize prodavajici ve své nabidce v ramci Vetejné zakazky, kterd predchazela uzavieni
této smlouvy, uvedl informace nebo doklady, které neodpovidaji skutecnosti a mély nebo
mohly mit vliv na vysledek vybérového fizeni;

f) nesplnéni povinnosti prodavajiciho dle ¢l. IX. odst. 15. této smlouvy.

Odstoupeni od této smlouvy musi byt pisemné a nabyva ucinnosti dnem doruceni tohoto
pisemného ozndmeni druhé smluvni strané.

V ptipadé odstoupeni od této smlouvy jsou smluvni strany povinny vyporadat své vzajemné
zévazky a pohledavky stanovené v zdkoné nebo v této smlouvé, a to do 30 dni od pravnich
ucinkl odstoupeni nebo v dohodnuté 1hite.

Ukoncenim ucinnosti této smlouvy odstoupenim od smlouvy nebo jinym zplisobem nejsou
dotCena prava na smluvni pokuty a ndhradu uymy a dalsi zavazky, z jejichz povahy vyplyva, ze
maji trvat i po ukonceni Gi€innosti této smlouvy.

XI. Zavérecna ujednani

V otazkach touto smlouvou vyslovné neupravenych se prava a povinnosti smluvnich stran fidi
prislusnymi ustanovenimi obecné¢ zavaznych pravnich piedpisti platnych na uzemi Ceské
republiky, zejména OZ a ostatnimi pravnimi piedpisy vztahujicimi se k pfedmé&tu této smlouvy.

Vesker¢ spory, které se smluvnim strandm nepodafi vyfesit smirnou cestou, budou feSeny vécné
a mistn¢ pfislusnym soudem Ceské republiky.

Tato smlouva bude uzaviena v elektronické nebo listinné podobé¢, v zavislosti na moznostech a
dohod¢ smluvnich stran. V piipad€¢ uzavieni v listinné podobé bude vyhotovena ve Ctyfech
stejnopisech, z nichz kazdy ma platnost originalu a kazda smluvni strana obdrzi po dvou z nich.
V piipadé€ uzavieni v elektronické podobé bude uzaviena pfipojenim uzndvaného elektronického
podpisu na strané€ prodavajiciho a kvalifikovaného elektronického podpisu na strané kupujiciho.
Toto ustanoveni se pouZije obdobné i na ptipadné dodatky této smlouvy.

Tato smlouva miiZze byt ménéna ¢i dopliiovana pouze pisemnymi, oboustranné dohodnutymi,
vzestupné ¢islovanymi dodatky, které se stavaji jeji nedilnou soucasti. Za pisemnou formu neni
pro tento ucel povazovana vymeéna e-mailovych ¢i jinych elektronickych zprav. Neplatnost
dodatkdt z divodu nedodrzeni formy lze namitnout kdykoliv, a to i kdyz jiz bylo zapocato
s plnénim. Za zménu smlouvy se nepovazuje zmeéna identifikacnich ¢i kontaktnich udajt.

Pokud bude z jakéhokoliv diivodu nékteré ustanoveni této smlouvy shledano neplatnym, necini
tato skute¢nost neplatnou celou smlouvu. V takovém piipad€ jsou smluvni strany povinny bez
zbytecného odkladu neplatné ustanoveni nahradit novym platnym, jeZ bude odpovidat smyslu a
ucelu této smlouvy.

Tato smlouva nabyva platnosti dnem jejiho podpisu posledni smluvni stranou a G¢innosti dnem
jejiho uvetejnéni v registru smluv podle zdkona ¢. 340/2015 Sb., o zvlastnich podminkéch
ucinnosti nékterych smluv, uvefejnovani téchto smluv a o registru smluv (zdkon o registru
smluv), ve znéni pozdé&jSich prepist. Piipadna plnéni predmétu této smlouvy poskytnutd pied
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ucinnosti této smlouvy v souladu s podminkami této smlouvy se povazuji za plnéni poskytnuta
podle této smlouvy.

7. Smluvni strany prohlasuji, ze si tuto smlouvu pieCetly, a Ze byla ujednana po vzajemném
projednani podle jejich svobodné viile, urcité, vazné a srozumiteln¢, na ditkaz ¢ehoz ptipojuji
opravnéni zastupci smluvnich stran své podpisy.

8. Nedilnou soucasti této smlouvy je nasledujici priloha:

Ptiloha €. 1: Specifikace pfedmétu plnéni

V Pardubicich dne ............... Vo dne .........
za kupujiciho za prodavajiciho

prof. Ing. Libor Capek, Ph.D.

rektor jednatel

Spolufinancovano l\&l
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Kupni smlouva ¢. 0542/24 - Ptiloha €. 1: Specifikace zbozi

SPECIM FX10

IMPROVE ACCURACY AND REDUCE COSTS

Specim FX10 camera series is designed for
industrial and laboratory use. Specim FX10
cameras work in a line-scan mode in the visible
and near-infrared (VNIR) area; Specim FX10 in
the 400-1000 nm region, and the color optimized
Specim FX10c camera in the 400-770 nm region.

Specim FX10 cameras are best suited for:
Vegetation & agriculture

e Phenotyping
e Color & density in printing
FEATURES e Display & light source inspection
e Food quality
e Spectral range of 400-1000 / 400-770 nm
e High spatial resolution of 1024 pixels DIMENSIONS
e High image speed of 327 FPS (full range) =
e Free wavelength selection from 224 bands within ® ® = Q)
the camera coverage 5@@(@]@
e Built-in image correction K]: ® FX10 ® P
¢ Unified spectral calibration between units
o GigE or CameralLink standard interfaces
. . . . @® O) @)
e Easy mounting to industrial environment = ' = —
e C(Certificates: CE, RoHS s
SPECTRAL RESPONSE ST
20 150
»
1
o
: T
400 500 600 700 800 900 1000 } 71
Wavelength (nm)
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Spectral Range

400-1000 / 400-770 (c-version)

Spectral resolution (FWHM)

5.5 nm (mean)

Spectral sampling/pixel

2.7 nm

With default binning

Spectral bands

224 / 140 (c-version)

With default binning

Numerical aperture 1.7 With default lens
Optics magnification 0.80

Effective pixel size 19.9x9.97 um At fore lens image plane
Effective slit width 42 um At fore lens image plane
Effective slit length 10.2 mm At fore lens image plane
SNR @ max. signal 420:1

Spatial samples 1024

Bit depth 12

Maximum frame rate

327 FPS full range / 514 FPS full range (c-version)

Binning

2,4,8 spectral and spatial

Default: 2 spectral x 1 spatial

ROI

Freely selectable multiple bands of interest

Minimum height of ROl is two 1-binned rows. Maximum frame rate is
determined by the total number of rows included in the mMROI’s

Pixel operability

99.993%

Image corrections

Non uniformity correction
Bad pixel replacement
Automatic Image Enhancement (AIE)

One point NUC

AlE: Unified spectral calibration + corrected smile and keystone aberrations

Sensor material CMOS

Sensor cooling Passive

Full well capacity 90 ke-
Read-out modes IWR / ITR
Optics temperature Passive

Lens mount Custom mount

Fore lens FOV options

12 deg
24 deg
38 deg (default)
47 deg
51 deg
83 deg

Only the default lens is specifically designed for FX10.
With other lens options, optical parameters may vary.

Camera digital data output/control interface

GigE Vision, CameraLink

Camera control protocols

GenlCam, ASCII

Power input 12 V DC (+-10%)

Power consumption Max 4 W

Connectors Industrial Ethernet OR CameralLink 26-pin, 0.5”
MDR

P IP52

Dimensions (L x W x H)

150 x 85 x 71 mm

Mounting surface option on three sides.
Mounting kit adds 24 mm distance on mounting side.

Weight 1.3 kg
Storage temperature -20 ... +50°C (non-condensing)
Operating temperature +5 ... +40°C (non-condensing)

Relative humidity

5% —95% (non-condensing)

Specim, Spectral Imaging Ltd. = A Konica Minolta Company = POB 110, FI-90591 Oulu Finland = Elektroniikkatie 13, Oulu Finland
Tel +358 (0) 10 4244 400 = VAT Identification number FI10079234 = info@specim.com = www.specim.com

Information in this document is subject to change without notice. Specim, Spectral Imaging Ltd. reserves the right to change or improve its products and
specifications and to make changes in content without obligation to notify any person or organization of such changes or improvements.

Specim-FX10-Technical-Datasheet-07



Kupni smlouva ¢. 0542/24 - Ptiloha ¢. 1: Specifikace zbozi

SPECIM | “hScanner 40x2

COMPATIBILITY

AVERSATILE DESKTOP SPECTRAL
IMAGING SYSTEM

Specim LabScanner 40x20 is a small scanner for
laboratory use. It has a 400x200 mm sample tray,
a mount for a camera, halogen illumination and
optional camera height adjustment. The scanner
can be ordered with a Dual lllumination unit. The
scanner is controlled through the spectral camera
or with a separate control cable using Specim’s
LUMO Scanner Software Suite.

DIMENSIONS

Specim LabScanner 40x20 is designed for the
following cameras:

e Specim FX10
e Specim FX17

¢ SWIR (Note! SWIR camera cannot be powered

using the scanner’s power out connector)

710

699

335

Size (Lx W x H)

699 x 335 x 710 mm

Camera height adjustment

Optional, 200 mm

Sample tray dimensions

400 x 200 mm

Weight

13 kg +/-10%

Max sample weight

Skg

Scanning speed

0,1 mm/s—99 mm/s

Control interface

Through spectral camera or with separate control cable (USB or RS232)

lllumination

DECOSTAR 51 ALU 20W 12V 36deg GU5.3 halogen

Input voltage

Nominal 100...240 VAC

Output voltage

12v DC

Output current

26.7A

Max power consumption (incl. scanner motor, illumination, FX17)

Single illumination: 110W
Dual illumination: 170W
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SpecimINSIGHT is an off-line software tool that allows users to browse and explore hyperspectral
data, create and validate classification models. The models created with SpecimINSIGHT can be
deployed on SpecimCUBE computing platform for real-time data processing.

TURN HSI DATA QUICKLY INTO APPLICATIONS

e Explore and analyse hyperspectral data

e Train qualitative and quantitative prediction models

e Apply the models on SpecimCUBE for real-time data processing

TECHNICAL DETAILS

Supported O/S Windows 10 64bit
Minimum PC requirements Intel i3 or equivalent
4GB of RAM

At least 256GB hard drive
Intel HD series GPU

Recommended PC requirements Intel i5 or equivalent
8GB of RAM
CUDA v10 compatible GPU for faster offline processing
SSD drive instead of HDD for faster data loading

Supported data format ENVI

Features e  Various plotting tools (spectral, spatial, scatter, time series)

e Various selection tools (single point, rectangle, ellipse, brush,
lasso, magic wand)

e Principal Component Analysis (PCA)

e  Spectral similarity tool (SAM)

e Hyperspectral calculator

e Color measurement tools

e Qualitative analysis with PLS-DA

e Quantitative analysis with PLS

e Preprocessing options : Derivative, Normalization (p-Norm, max-
Norm), Mean-centering, Savitzky-Golay smoothing, Standard
Normal Variate (SNV)

e Creating new datasets with mosaicing

e Annotating data

e  Real-time data processing with SpecimCUBE

e Tools to measure statistics on spectra and their band selections
and to create selections based on the statistics.
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BROWSE AND VIEW
HYPERSPECTRAL DATA

EXPLORE AND ANALYZE
HYPERSPECTRAL DATA

CREATE CLASSIFICATION
MODELS BY TRAINING
AND VALIDATION

APPLY

e Transfer the classification models created with
SpecimINSIGHT to SpecimCUBE and apply them
for real-time data processing.

e Suitable for both industry and research applications
inline, at-line, and in the laboratory.

e Sorting, quality inspection, and process optimization.

e Analysis, quantification, and monitoring of nutrients,
moisture, protein, sugar, fat, pH values, etc.

Specim, Spectral Imaging Ltd. = A Konica Minolta Company = POB 110, FI-90591 Oulu Finland = Elektroniikkatie 13, Oulu Finland
Tel +358 (0) 10 4244 400 = VAT Identification number FI10079234 = info@specim.com = www.specim.com

Information in this document is subject to change without notice. Specim, Spectral Imaging Ltd. reserves the right to change or improve its products and
specifications and to make changes in content without obligation to notify any person or organization of such changes or improvements.
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Cube4 — CAMMC134x Camera
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Cube4 — CAMMC134x Camera

About This Reference Guide

This reference guide is written for the experienced programmer and systems integrator. It provides
all information about the features of the high speed CAMMC134x (Cube4) camera in order to
integrate the camera into a system. This manual does not cover the installation and the explanation
of the driver software on the Host PC. This is covered in the Director 2 Software Manual.

Although this description has been produced with care, it can neither be complete nor be free of
errors. MIKROTRON GmbH cannot be held legally responsible for any errors or missing information
in this description. In case problems occur, please contact our service team:

Email: info@mikrotron.de
Phone: +49 - 89 - 7263 4243

This description is subject to change without notice.

Remarks, Notes and Warnings

This description contains remarks, notes and warnings that are helpful and often important to avoid
data loss or camera damage. They are emphasized as follows:

Remark Provides hints and helpful information
Note Hints concerning frame quality or timeouts and other helpful
information

WARNING  Important information concerning data loss or camera
damage

It is quite unlikely that personal damage will occur by using the 12V-cameras described. Therefore a
fourth grade warning is not to be found.

Registered Trademarks
In this description the following product names are registered trademarks:

e MotionBLITZ®
e  Microsoft®
e  Microsoft Windows®

In the following, these product names are not specially marked as registered trademarks. This does
in no way imply that these product names may be used freely.
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Cube4 — CAMMC134x Camera About This Reference Guide

Warranty and Non-Warranty Clause

Warranty is described in §8 of our General Terms and Conditions which can be downloaded on
MIKROTRONS’ webpage: http://www.mikrotron.de/en/terms.html

In addition, take the following non-warranty clauses into account.

e The camera does not contain serviceable parts. Do not
open the body of the camera. If the camera has been
opened, the warranty will be void.

WARNING

e The camera may only be used with a supply voltage
according to the camera specification. Connecting a
lower or higher supply voltage, AC voltage, reversal
polarity or using wrong pins of the power connector
may damage the camera. Doing so will void warranty.

e Our warranty does not protect against accidental
damage, loss, or acts of nature.

e MIKROTRON cannot be held responsible for the loss of
data. We recommend a backup plan.

Necessary information to fill in the
RMA form on the identification plate
of the camera

Before sending back the camera, ask for a RMA number and form either by

e phone: +49 - 89 - 7263 4250 or by
e email: info@mikrotron.de

Write down the camera type and serial no. and send the camera back to your distributor. If no
distributor is available, send it back to MIKROTRON (= page 54).
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Conformity and Use of the Product Cube4 — CAMMC134x Camera

Conformity and Use of the Product

This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to Part 15 of the FCC Rules. These requirements are designed to provide reasonable
protection against harmful interference when the equipment is operated in a commercial
environment.

This equipment generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions given in this reference guide, may cause harmful
interference to radio communications. Operation of this equipment in a residential area is likely to
cause harmful interference in which case the user will have to correct the interference at its own
expense.

Remark: You are herewith cautioned that any changes or modifications not expressly approved in
this reference guide could void your authority to operate this equipment.

il 3 150 A -

SRR A S IR B FCCAR B SR 1556 26 0], AT AR AL T i bt . 7 il SR AHLAE 7R P A P A 553
RS ARG, AR A AT R AT BEd K B R

BB A R AT A BB, ARORIZIRA T b i 223 A T, AT RE 2 X ek
WAE VR ET I WA RS R XCERAE LT PO 00, P 6 2 E AR

E: THER, WORIETRBLAE U IR I B AT ks, IR AROR ERUE AN B 45

HE#EAES & ZHEHICOWT  CKEFCO)

Z OBEERIE. FCCHHID /N— 1512 %%MK77XA7v&wﬂ \ZBET 2 B AR
%Omfﬁmﬁﬁ%ﬂ%méh ZOBEENRIESNTWET, ZHDOBHIEMAILX, g
HERBICBW TS AT 288, AEFR TR T 22 Y 2 RGE 2RI 272013 IT 5
NTCWET, Zoasid, BRERE- 2L —2 LM SFHT 5 L b, T2
ZELBHVET, OV Ty L IURATA ROFRICHES TRER XOMEH TR W
Bl EELREEICAERTHEISE 2NN HY 3, ZoMSREEEMTRHHTS

ERERTHEEZTZELHY, TOHA, FHEIZA CAHIZEBW CGEEIZXE 254 T
HVERHY E£9,

RS ZDOV T 7 LU ATA RICHRIICERE L TR NWE B IEA2{To 2856
Wi, R 2 E T DRI NS L D 2 3B Y £97,

page 6 of 54 MIKROTRON GmbH



Kupni smlouva ¢. 0542/24 - Pfiloha ¢. 1: Specifikace zbozi

Cubed4 — CAMMC134x Camera Conformity and Use of the Product

Supplements

For customers in Canada

This apparatus complies with the Class A limits for radio noise emissions set out in Radio
Interference Regulations.

Pour les utilisateurs au Canada

Cet appareil est conforme aux normes Classe A pour bruits radioélectriques, spécifiées dans le
Réglement sur le brouillage radioélectrique.

Life Support Applications

The products described in this reference guide are not designed for use in life support appliances, or
devices and systems where malfunction of these products can reasonably be expected to result in
personal injury.

MIKROTRON customers using or selling these products for use in such applications do so at their
own risk and agree to fully indemnify MIKROTRON for any damages resulting from such improper
use or sale.

MIKROTRON GmbH page 7 of 54



EU Declaration of Conformity

EU Declaration of Conformity

Kupni smlouva ¢. 0542/24 - Pfiloha ¢. 1: Specifikace zbozi

Cube4 — CAMMC134x Camera

Mikrotron

Mikrocomputer, Digital- und Analogtechnik GmbH
Landshuter Str. 20 - 22

D-85716 Unterschleissheim

www.mikrotron.de

Phone: +49 (0)89 72634200
Fax +49 (0)89 726342-99
Mail:  info@mikrotron.de

We herewith declare under our sole responsibility that the products mentioned below:
Hiermit erkldren wir in alleiniger Verantwortung, dass die folgenden Produkte:

Camera type: MotionBLITZ EoSens
Kameratyp: MotionBLITZ EoSens

Models: CAMMC134x
Modelle: CAMMC134x

are in conformity with the following EU directives:
den folgenden EU-Richtlinien entsprechen:

Title / Titel

EU Directive / EU-Richtlinie

RoHS Directive on the Restriction of the Use of Certain Hazardous
Substances in Electrical and Electronic Equipment

RoHS-Richtlinie zur Beschrankung der Verwendung bestimmter
gefdhrlicher Stoffe in Elektro- und Elektronikgeraten

2011/65/EU

Approximation of the laws of the Member States relating to
electromagnetic compatibility and repealing Directive 89/336/EEC

Angleichung der Rechtsvorschriften der Mitgliedstaaten tber die
elektromagnetische Vertraglichkeit und zur Aufhebung der Richtlinie
89/336/EWG

2004/108/EC

2004/108/EG

During conformity-testing the following standards were consulted:
Die Konformitatsvermutung wurde nach folgenden Standards tiberpriift:

Title / Titel

EU Standard / EU-Norm

Information technology equipment - Immunity characteristics - Limits and
methods of measurement

Einrichtungen der Informationstechnik — Storfestigkeitseigenschaften -
Grenzwerte und Prifverfahren

EN 55024:1998 + A1:2001 + A2:2003

Information technology equipment - Radio disturbance characteristics -
Limits and methods of measurement

Einrichtungen der Informationstechnik — Funkstéreigenschaften -
Grenzwerte und Messverfahren

EN 55022:2006 + A1:2007

Unterschleissheim, May 6, 2015
UnterschleiBheim, den 06.05.2015
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Cube4 — CAMMC134x Camera Hardware

Hardware

The CAMMC134x (Cube4) is a high speed CMOS camera with a resolution of 1280 x 1024 pixels. It
provides up to 4 GByte of internal memory. Benefits of CMOS technology are high speed random
access to pixels with free programmability and low power consumption.

An internal NiMh battery allows video recording at 1000 fps and 1280 x 1024 pixels of resolution for
more than one hour. If the camera is not connected with an external power supply, data of stored
image sequences will be available for a few hours. Video data is accessible by the build-in Gigabit
high speed serial interface.

The camera is provided with an industry standard ¢ mount adapter which can easily be exchanged
for an f mount lens adapter. The sensor diagonal amounts to 1.25" with square pixels measuring
12 umz.

Before exposure starts, the content of all light sensitive elements is deleted. After exposure, the
accumulated charge is transferred to an analog memory associated which each pixel where it is
stored until it is read out (and discharged) by the A/D conversion cycle. As all light sensitive
elements are exposed at the same time, even fast moving objects are captured without geometric
distortion.

The internal frame memory consists of up to two DDR2 RAM boards, each with 4 GByte. Total
memory capacity amounts to max. 8 GByte.

All CAMMC134x color cameras use a Bayer filter for color separation.

Scope of Delivery
Please check whether the delivery is complete, before you start to install the camera:

Camera CAMMC134x (Cube4)
C-Mount Lens

Mikrotron Support CD

1 power supply 12 VDC; 1.25A min.
1 power cable

AR NN
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Hardware Cube4 — CAMMC134x Camera

Identification Plate
The identification plate of your camera shows the:
e camera name (EoSens Cube4)

CAMMC134x

e serial number (in this example: S/N 00111)

e MAC No. (00-11-1C-F1-74-32)
stands for Media Access Control address which is the unique hardware address of the
network adapter. This address will be used as identifier in networks.

e Invisible optional features are listed under options with the following abbreviations:

Abbreviation Meaning

c color
HG High-G: ruggedized version
shock: 100g; vibration: 10g at 5 to 2500 Hz
IB ImageBLITZ option
IG IRIG-B input processing option

M6/M11/M13 extended buffer size

MS multi sequence mode
PR power on recording
SB standby

e \oltage: allowed voltage DC 10.5-30V
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Cube4 — CAMMC134x Camera Hardware

Interfaces and Buttons

One side of the CAMMC134x camera provides 3 connectors, 2 buttons and several LEDs (¥ page
12). The pin assignments of the connectors are described on page 49.

12V power connector

trigger connector

1Gbit Ethernet
connector

Figure 1: Connectors and GigE-Interface of the Cube camera

If you switch on the camera, it will take a few seconds until it will be ready for high speed recording
at full resolution. As this camera is equipped with a rechargeable battery, a connection to the PC will
only be needed for downloading recorded sequences or modifying camera parameters.

power button

trigger button

Figure 2: Buttons and LEDs of the camera

Remark: For more information about the pinning of the power and trigger connector & page 49.
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Hardware Cube4 — CAMMC134x Camera

Power and Camera Status LEDs

The CAMMC134x can be operated with the internal NiMh battery and/or an external DC supply
providing 10.5 ... 30 V @ 10 Watt max.

The power LED indicates the power status:

Color | LED status Power supply
For cameras supporting the standby function:
RED/ flashing Standby mode with external power supply
ORANGE
GREEN flashing Switched on, with internal power supply (battery)
Color LED status Cameral/battery status
OFF dark camera is switched-off,
battery will not be charged
RED constant camera is switched-off,
battery charging in progress
GREEN constant camera is switched-on, no charging
(battery full or no power supply connected)
ORANGE constant camera is switched-on, battery charging in progress

Remark: In case the batteries are empty, it will take a few minutes of initial charging before the
camera can be switched on.

The internal NiMh battery has a capacity of 2.2 Ah and is charged automatically within three to four
hours if an external power supply is available. If the camera is operating and external power is
applied, the battery will be charged.

power LED

camera status
LED
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Cube4 — CAMMC134x Camera Hardware

The camera's status LED indicates the actual operating status.

Color LED state Operating state
OFF - power OFF, no communication
RED flashing power ON, new firmware will be loaded
RED constantly FPGA configuration failed, consult our service team
ORANGE | after power ON | FPGA configuration is in progress
3 sec
GREEN constant ready for the first recording after power-up
ORANGE flashing circular recording in progress
ORANGE constantly circular recording stopped
Power Supply

CAMMC134x cameras come with an external power supply. Connect it with the power connector
of the camera in order to charge the battery and/or to operate the camera in case battery status is
low.

WARNING

Serious Camera Damage

e  Only a maximum voltage of 10.5 to 30 V@ 10 W is permitted. Higher
input voltages may seriously damage the camera. Damages caused by
supplying the wrong voltage are not covered by warranty.

e The battery of CAMMC134x camera is equipped with an additional fuse
and a temperature probe. Therefore, never change the battery yourself!
Instead, contact our service team and ask for a RMA number
info@mikrotron.de and send the camera back to MIKROTRON. Damages
caused by battery change are not covered by warranty.

Although each camera comes with a power supply, the power connector pinning of the 5-pin Lemosa
might be helpful e.g. when cables have to be extended. Please, refer to page 49.

Charging the Battery

CAMMC134x cameras are equipped with an integrated, rechargeable battery. It provides the
necessary voltage for operation and will automatically be charged as long as the power supply is
connected with the camera and the camera is switched off. Charging a completely empty battery will
take about three hours.

If the batteries are charged, the camera can be disconnected from the PC and will record
autonomously.

Remarks:

e If the battery is completely charged, the green Power LED will signal it by a quintuple
blinking. If the battery is empty, the LED will indicate it by a single blinking.
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Hardware Cube4 — CAMMC134x Camera

e If the camera is switched-on and a power supply is connected, battery charging will be very
slow. Nevertheless, the camera might operate in stand-alone mode for a few minutes after
being disconnected from the power supply.

e |norder to charge the battery completely, connect it with the power supply and switch the
camera OFF.

e A completely charged battery will discharge within a few days if not used. If the battery is
completely charged,

+ CAMMC134x cameras will record in ring mode for up to 60 minutes at full resolution
without power connection

+ recorded images can be kept in the camera for up to 24 hours if Standby after Record is
set

WARNING

Data Loss

If the battery status is unknown, make sure to connect the external power supply.
If the battery is discharged, recording will be stopped. In this case all recorded
frames will be lost.

Standby Mode

Without an external power supply, frames will be kept for up to 24 hours if the CAMMC134x camera
is in standby mode (optional feature). This is achieved by switching OFF several components of the
camera’s electronics. In standby mode, only the image memory will be supplied with power. That is
why you do not have access to the image memory in standby mode.

Procedure:

1. In order to change into standby mode, press the power switch for less than
1 second

2. In order to change into operating mode, again press the power switch for less
than 1 second

WARNING

Data Loss

If you press the power button longer than 1 second, the camera will be shut down
completely and all recorded frames will be deleted.

If a CAMMC134x camera is in standby mode, the Status LED will be OFF and the Power LED will be
flashing.

Remark: A camera in standby mode has to be connected with the power supply
before waking it up.
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Cube4 — CAMMC134x Camera Installation of the Camera

Installation of the Camera

Only a few steps are needed to install MotionBLITZ EoSens cameras.

Remark: In multi-camera mode we recommend to connect all cameras via a switch with the
Ethernet card of your PC.

\[@)] (G2 The camera must only be connected to non-PoE network cards. Connecting a PoE
network card damages the camera board.

Procedure:

1. Install all drivers and support software on your image processing system

2. Make sure that your network card has been installed properly (= manual of
your network card)

3. Take off the cover of the cameras' sensor and mount the lens
In case an f-mount lens has to be mounted < page 46.

4. Connect the power supply first with the camera, then with the main supply
The status LED lights orange and becomes green after a few seconds.

WARNING

Camera Damage

Connect only the power supply NTCAM137XL or a power supply with
exactly the same technical data and pinning.

Connecting a wrong power supply might damage the camera!

5. Connect the shielded Gigabit Ethernet cable first with the camera, then with
your PC
The data transfer status is indicated by the upper data transfer LED:

LED Color | Data transfer
orange data transfer in progress
green data transfer at 1 Gbit

Remark: Normally, an IP address will be assigned automatically. This may take a few minutes. In
case you want to accelerate this process or in order to assign a certain IP address
(*page 18).
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Connecting External Signals Cubed4 — CAMMC134x Camera

Connecting External Signals

When applying external signals, e.g. to trigger events or synchronize one or more cameras it is
important to know the internal circuits of the CAMMC134x camera.

Digital 4/Trigger and SyncIN

The Digital Input 4/ Trigger and the Sync Input are isolated from the rest of the circuitry by an optical
coupler. The pull-up resistors R33/R32 are powered by an internal DC/DC converter (X3.3V). The
optical coupler will switch if the input is connected to the common GND signal (pin 1 on signal I/0
connector).

A positive edge on the SYNC input will output the next image, if the positive “Sync edge” is selected
in the camera menu (:rf[3] = 0/1 = pos/neg edge).

A positive edge on the Trigger input will stop a circular recording if the positive “Trigger edge” is
selected in the camera menu (:r7[8]).

The trigger input is debounced with 100 ms retrigger suppress time.

=
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EXT SYNC IN 3 | 3P o—
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CEs IN GNO——
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Analog Input Signal Definition
The analog input is protected by a 330kQ series resistor and adjusted to deliver the digital value of
255 for 2.55V input voltage.

Digital Inputs 1-3 Signal Definition

The signals DIG IN1-3 are TTL input signals and are used as process signals, which are superimposed
to the image.

Sync/ARM Output

According to the settings in the Camera 10 menu of VisualMARC, this pin will either output a Sync or
an ARM signal. If Sync out is selected, this output will carry a strobe that corresponds to the selected
exposure time of the camera. If ARM is selected, it will be active when the camera runs in Ring Mode
and is recording.
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Cubed4 — CAMMC134x Camera Connecting External Signals

SYNC OUT / ARM Output Signal Definition

This pin can output a SYNC OUT signal or an ARM signal, which can be selected by switching register
bit rf[1]. If SYNC OUT is selected, this output will carry a strobe that corresponds to the selected
exposure time of the camera. If ARM is selected, it will be active if the camera runs in circular
recording mode.

Four CMOS inverters are paralleled to drive transmission lines with 50 OHMs impedance. The
inverters are supplied with an isolated power supply. The output polarity is positive when the
selected signal is active. The suppressor diode protects the output against reverse voltages. It starts
conducting if the voltage at the output pin is greater 6V.
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Configuration Cube4 — CAMMC134x Camera

Configuration

The CAMMC134x camera has several registers:

Register Number Width
sensor registers r1 .... rf, 15 10 bit
D/A registers a1....a8 8 8 bit
random clock select registers 2 6 Bytes
memory control registers 3 32 bits

The content of all registers is called a profile and can be stored into a non-volatile memory.

Any change of a specific register via the serial interface will immediately be processed and written
into the volatile part of the memory. Its content will get lost when power is OFF. A command has to
be used to store the actual setting of the power-up profile in the non-volatile memory. After power-
up the PowerUpProfile is loaded from the non-volatile memory into the volatile part of the memory.

Note: All values are given in hexadecimal notation, e.g.: Oxff or Offh = 255 dec.

Commands

Commands to change camera settings are ASCII strings. They all start with a colon, followed by one
command character and a value in hexadecimal notation with as many ASCII characters as required
by the command (2....8 characters).

Note: All alphabetic characters in commands are case-sensitive.

After a command has been recognized it will be processed immediately. This applies to all
commands except the save type commands (e.g. :pc). The execution of these commands require
EEPROM write time depending on the quantity of data, but at least some 10 ms. An answer is
provided with the read type commands (:v, :w, :W, :z). In case the command “command
acknowledge flag” is set, the answer will be an ACK or NAK. Wrong commands will not be processed.
Processing is stopped immediately after recognizing the error.

Frame Memory Overview

There are two independent pointers with three associated counters. The write pointer with its
counter and an independent trailer counter controls writing to memory. The read pointer controls
reading. All pointers and counters use OctoWORD (16 Bytes) entities.

Writing and reading can be done simultaneously up to a total bandwidth of approximately
1.5 GBytes/s. Reading bandwidth is limited to 66 MBytes/s.

Write Pointer/Counter

The write pointers start address is programmed in register :R2[0,29...0] and its length in
:R2[8,29...0]. Writing to memory can be done continuously because the write pointer wraps
automatically to its programmed start address when the write counter has expired (ring memory).

Even if continuous writing is selected (:R1[1] = 1), this bit can be cleared at any time by stopping
writing on an expired write or trailer counter.

If single writing is selected, writing to an expired write or trailer counter will automatically be
stopped.
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Cubed4 — CAMMC134x Camera Configuration

Multiple ring operation is possible with :R1[31...28]. It has to be set according to the :R1 bit
description. The figure below shows a two ring operation.

2/4 GB internal RAM

A A
Writing to memory Trailer Reading from memory
Programmable parameters are: . Programmable parameters
Second ring are:
trailer counter length
Not used, fixed lenght =2 * 1280 * 1024
A A length of memory
length of memaory used for Trail used for reading
writing _ Trailer
e pointer add First ri read painter
write pointer address Irst ring 1 address
YL Ay
Memory info field, lenght = 1280*1024
Live image, lenght = 12801024

The camera will continuously write into the first ring (1/2 of memory) until :R1[1] is lowered and the
trailer counter expired. Then frames are automatically written into ring2 until :R1[1]=0. At that time
memory control logic will lower :R1[0]. The control program will continuously poll :R1[0] to insure
that :R1[1] will not be raised again if :R1[0] = 0.

Trailer Counter

The trailer counter can count in parallel with the write counter, if selected. If selected (:R1[27] = 1), it
will stop writing as soon as it is expired. This is useful if a continuous writing procedure is interrupted
by an external signal but a previously defined number of frames should be recorded after the signal
came in (a “trailer” should be written).

Memory Registers

Memory is organized in 8 WORDS (16 Bytes). Its address is a linear physical address that starts with 0
and ends at Ox1FFFFFFF. A memory board provides 2 GByte. CAMMC134x cameras can be equipped
with two memory boards providing 4 GBytes altogether (see also :v command for camera identifier
and memory size).

Use the capital letter :R in order to program the memory register.
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Configuration Cube4 — CAMMC134x Camera

Memory Write Register :R1

Register 1 is the memory control register which defines the size of the memory, the image size (line
length, no. of lines per image), and the image mode (live image, circular or non-circular recording) as
well as some control bits. It can be read at any time with the command :z1. Its content consists of
eight ASCII characters.

Syntax Bits Value Description
‘RT<XXXXXXXX> 0 0 stop write memory
XXXXXXXX = 1 write frames to memory
8 ASCII hex (address = R20xxxxxxx, length = :R28xxxxxxXx)
1 0 write frames to memory address non continuously
characters 1 write frames to memory continuously
2 0 dual die 2 Gbit RAMs
1 single die 1 or 2 Gbit RAMs
3 0 2 Gbit RAMs
1 1 Gbit RAMs
4 0 normal operation
1 reset logic, but not registers
6...5 RAM size:
00 2 GByte
01 4 GByte
02 8 GByte
7 0 normal operation
1 select internal grey scale camera:
linelen = :1+R1[15...8] [8words]
numlin = 1+R1[27...16] [lines]
15....8 [Ox4F...1 |linelen = 1+:R1[15...8] [Bwords]
25....16 [ Ox3ff....1 | numlin = 1+R1[27...16] [lines]
26 write wrap indicator (read only):
0 cleared when start write issued
1 Set when write memory counter (:R2[8]) has reached its
end position
27 0 no standby after end of recording sequence
1 request standby mode after end of recording sequence
30....28 |0...4 select number of rings: value 0,1,2,3 = 2,4,8,16 rings
31 0 single ring
1 multiple rings
bits 1....0 select mode of write operation:
If :R1[1...0] = 1, frames of total length = :R2[8,29...0] are written to memory
address :R2[0,29...0]. Bit 0 is cleared automatically on completion of this action.
If :R1[1...0] = 3, frames of total length = :R2[8,29...0] are written to memory
address :R2[0,29...0] continuously.
If bit 1 is cleared while writing continuously, the current write action will be
continued until :R2[8,29...0] is expired. Writing will stopped and bit O cleared
automatically.
bits 3...2 are selected according to the extended camera identifier retrieved with the
command :V and should be set to the same value as read with :z1 after power up of
the camera. Please pay attention: the bits in :R1 are not the same as in :V response!
bit 4 can be cleared/set if a reset of memory control logic is required.
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Cubed4 — CAMMC134x Camera Configuration

bits 6...5 select the memory size: 0=2GByte, 1=4Gbyte, 2=8Gbyte, must be initialized by
control program on power up. Other settings are not allowed and will be ignored.

bit 7 selects an internal grey scale camera simulation. This can be used to fill memory with
a known pattern.

bits 15...8 selects an x-counter linelen to generate internal LVAL signals that are necessary for
the Gbit interface.
Calculate this value according to: :R1[15...8] =r5-r4

bits 25....16 selects a y-counter numlin to generate internal FVAL signals that are
necessary for the Gbit interface. Calculate this value according to:
‘R1[25...16] = r3

Note: linelen and numlin are used only with the Gbit Ethernet interface. The length of video
data stored in the memory is defined by :R2[8,29...0]. Make sure that :R2[8,29...0] is a
multiple of linelen+1*numlin+1.

bit 26 is read only and indicates that the write counter has expired once. It is cleared by
toggling the write enable bit, e.g.: by restarting write. (:R1[0])

bit 27 Request standby mode after end of recording sequence. Works together with the :k1
command

bit 28....30 select number of rings in multiple ring operation: 0...4 = 2, 4, 8, 16 rings.

bit 31 selects multiple ring operation.

Memory Pointer/Counter Register :R2

The memory register :R2 is an address/length register. The two most significant bits of register 2
serves as an index for:

e WriteBaseAddress
e ReadBaseAddress
e WriteLength
e ReadlLength

All other bits serve as pointers/counters for memory read or write actions. Register :R2[0,29...0],
R2[4,29...0], :R2[8,29...0], :R2[c,29...0] can be read at any time with the :z command. The length
registers contain the current count value and can be read with :R2[8,29...0], :R2[c,29...0].

Syntax Bits Value Description
:R2<ixxxxxxx> 31..30 |0 WriteBaseAddress register [8words]
i=0,4,8, 0xc 4 ReadBaseAddress register [8words]
xxxxxxx = 7 ASCII hex characters 8 WriteLength register [8words]
c ReadLength register [8words]
29...0 | Ox3fffffff....5 Write/Read address/length [8words]
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Memory Read Register :R3[31...30] =0

R3 can be used as read control bit and to set the trailer counter.

Syntax Bits Value Description
:R3<xxxxxxxx> 0 0 stop Read memory
xxxxxxxx = 8 ASCII hex 1 read frames from memory
characters (address = R24xxxxxxx, length = :R2Cxxxxxxx)
1 0 read single frame range from memory address
1 read last previously written frame from memory

continuously if :R1[1...0] is 3 and :R3[0] = 1.
WriteXorRead frames to/from memory
continuous if :R1[1...0] is 1

2 0 reserved
29..3 Ox3fffffff.... | write trailer counter
5
31..30 |0 select trailer counter
bits 1...0 select mode of read operation:

If :R3[1...0] = 1, a single frame range of the length :R2[c,29...0] is read from the
memory address :R2[4,29...0]. Bit 0 will be cleared automatically after this action is
completed. Use this mode to selectively retrieve an image or a sequence of images
from memory, one at a time.

If :R3[1...0] = 3, frames of length = :R2[c,29...0] are read from last previously
completely written memory address continuously.

If bit 1 is cleared while reading continuously, the current read action is continued
until :R2[c,29...0] will be expired. The reading will be stopped and bit O cleared
automatically.

If :R3[1...0] =3 and :R1[1...0] = 1, a special WriteXorRead action is done
continuously. After one single frame is written, a single frame is read. This will be
repeated until some other mode is selected. WriteXorRead can be used for
automatic life display action without issuing memory commands. It maintains the
integrity of the read images. Reading is much slower than writing (maximum % of
write bandwidth). Otherwise a read image would be overwritten by new images
while reading is in progress.

If :R3[1...0] = 3 and :R1[1...0] = 3, memory is written and read at the same time.
Maximum read bandwidth is 1/32 of write bandwidth. Use this mode only for test
purpose.

If :R3[31...30] = 0, bits 29...3 contain the trailer counter. This counter counts frames
(and not the number of Bytes!) to be written after bit 1 of :R1(the continuous write
bit) has been reset, e.g. by a sending an according :R1-command or by applying an
external trigger. Register 3 can be read at any time with the :z6 command. It will
return its content in 8 ASCII characters.
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Concatenated Memory Register Settings

Register :R1 and :R3 bits 1...0 define several modes of memory operation:

:R1[1...0] | :R3[1...0] | Mode Remark
0 memory stop | no memory activity, memory is refreshed
1 0 write single write frames with a total length of: :R2[8,29...0] to memory
pointed to by :R2[0,29...0]
3 0 write writes frames with a total length of: :R2[4,29...0] to
continuously memory pointed to by :R2[0,29...0] continuously
use this mode for circular storage
stop continuous writing by clearing :R1[1] when
‘R3[31...2]=0
if :R3[31...2] is > 0, as many frames are written as defined
by the trailer counter after a stop is issued
0 1 Read single read a single frame range with length: :R2[c,29...0] from
memory pointed to by :R2 [4,29...0].
use this command to read memory.
set the read length to one or more frames. Length of
multiple frames is more efficient, because viewer
commands are issued.
3 1 write use this mode to read data that is being circularly written.
continuously,
read single
1 3 WriteXorRead | memory is alternatively written and read.
use this mode for live display.
3 3 write and read | frame to be read is the last previously and completely
continuously | written frame. Use this mode for live display while
(continuous) recording is in progress
size for read frame = :R2[0xC,29...0]

ExposureTime Register :R3[31...30] = 4

The ExposureTime register loads a 28 bit down counter that is clocked from the internal x-counter
counting the sensor clock modulo 86. Its output defines the width of the internal exposure signal
that is also output on the strobe output signal.

Range for ExposureTime register:

Calculation of ExposureTime:

Example:

Note:

0x00000002 ... Ox0001ffff

texp = R34 * 86 / sensor clock

texp exposure time in s
sensor clock sensor clock in Hz
R34 value of R34

sensor clock = 89.100 MHz
ExposureTime/step = 0.965 us
min. ExposureTime = 1.93 us
max. ExposureTime = 126.51 ms

ExposureTime setting is limited by the time for one frame, which is set with FrameRate

register. ExposureTimes, which are longer than one frame, will be reduced to the duration of
one frame.
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FrameRate Register :R3[31...30] =8

The FrameRate register loads a 28-bit down counter that is clocked from the internally fixed 25MHz
quartz oscillator. Its output triggers the internal frame rate logic if not set to external
synchronization.

Calculation: R38 = (f,s,/FrameRate ) - 1 (hex value)
fosz frequency of quartz oscillator = 25,000 MHz
FrameRate frame rate in fps (frames per second)
R38 value of R38

Example: 1000 fps wanted

R38value = (25,000 MHz / 1000 Hz) - 1 = 24.999 4. = OX61A7 ex
Resulting command for R38:  :R3800061A7 (in ASCII characters)

Read Single Memory Registers

Use :z1 ... :z8 commands to read memory registers :R1...:R38. Eight ASCII characters with their hex
contents are returned.

Syntax |Description
:z1 read :R1, bit 0 might be clear thru previous stop write action
:z2 read :R2[0,29...0]
:z3 read :R2[4,29...0]
:z4 read actual write pointer
:z5 read actual read pointer
:Z6 read :R30, bit 0 might be clear thru previous stop read action
.z7 read :R34 (not yet supported)
:z8 read :R38

Note: Result of command :z4 and :z5 will change with repeated readings if memory read/write is in
progress.
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Use command :Za to read all memory registers :al-:a8 with one instruction.

Syntax

Description

:Za

read all memory registers

Response 8*2 characters, e.g.:

5c64edead7207bbe

Sensor Commands

The sensor logic of the CAMMC134x is the same as the logic of the industrial proven CAMMC131x
camera series. Therefore all CAMMC1310 commands apply to the CAMMC134x.

Syntax Range Response | Description
:a<n><xx> <n>=1..8 ACK* set one of eight analog voltages for the sensor
<xx> = 0....ff,
:b<n> <n>=0...4 ACK* select baud rate:
0=9600 Bd (default setting), 1=19.2 kBd,
2=38.4 kBd, 3=56.8 kBd, 4=115.2 kBd
:c -- -- RESET and initialization of the camera, new load
of PowerUpProfile; duration: some seconds
e.... -- -- receive and save new sensor FPGA configuration
:fc -- ACK* load factory profile to camera profile
gc -- ACK* load power-up profile to camera profile
likn><c....c> | <n>=0...f, ACK* write one line of text buffer (16lines x 16 char)
<c...c> =
16 char
n... 48 char ACK* write camera name into camera
pc - ACK* save PowerUpProfile to non-volatile memory
r<n><xxx> <n>=1..f,, ACK* write a FPGA - register
<xxx> =0...3ff,
nY -- #005433A | read serial number (#), part of identifier,
11-B2.03- | microcontroller-version (V....) and
V0.82- FPGA - version (F....).
F1.71
W - camera read actual PowerUpProfile, data output in hex
profile:
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80 bytes in
hex
:z<n> <n>=1..8 e.g. read memory register values directly from FPGA
03ff4f2c
:A<n> <n>= enable or disable a command acknowledge or not
LYY N acknowledge (ACK or NAK)
:De<c><ii>... | <c>=""I","r",’s” ACK* column correction commands for loading or
<ii>=0...ff, for reading a correction table, enabling or disabling
...= data (hex) <c>="r"; function and reading status byte
data in
ASCII or
hex
:ERASE<ccc> | <ccc> = “APP?, -- erase of camera internal firmware,
“‘EPCS1” camera stops working, please, read command
description before executing it
:F<nnnnnn> <n...n>=different | ACK* program sensor clock directly in units of 1 kHz
functions and additionally load, read, save the clock setting
values table to or from non-volatile memory
d<n> <n>=0...f, ACK* read text line no. <n>, 16 bytes answer
‘N -- ACK* read camera name, 48 bytes length
:P<nnnnnn> <n..n>=0-— ACK* program pixel clock directly in units of 1000Hz,
150000 (ASCII) insert leading zeros
‘R<n><xxxxxx | <n>=1-3h, ACK* write memory register
XX> <X..X> =
hex value
T -- +45.0°C read camera internal temperature
vV -- e.g. read complete identifier of the camera
13400000
00003831
W - Camera read actual PowerUpProfile, data output in ASCII
profile:
265 bytes
in ASCII
?par - <xXX> read 8 bits data of port A
(?paw<xx> <xx> = 0....ff, ACK* write 8 bits to port A
bit 7 = switch to standby mode
k<n> <n>0...1 ACK* switch to standby mode after end of recording:
0 = no switching
1 = switching if bit 27 of Memory write register
‘R1is set

Sensor Registers

All sensor registers are 10 bits wide and represented by three ASCII hex characters 000...3ff.

Syntax Bits Value Description
r1<xxx> 9...0 0...0x3ff | address of first line to be output
Ir2<XxX> 9...0 | 0....0x3ff |burst trigger in non-circular mode
0 no trigger
1...0x3fe [number of frames per trigger
Ox3ff recording while trigger is active
r3<xxx> 9..0 0....0x3ff | number of lines + 1
r4<xxx> 9...0 0....0x4f | address of first pixel of a line
r5<xxx> 9...0 0....0x4f | address of last pixel of a line
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Ire<xxx> 9...0 modes of operation
0 0 invert ,arm*“ signal
1 0 reserved
2 0 normal operation
1 vertical binning
3 0 reserved
7.4 0 camera stop
1 synchronous operation, no shutter
3 synchronous operation, with shutter
0xB asynchronous exposure, shutter control by pulse width
OxF asynchronous exposure, shutter control by timer
8 0 reserved
9 0 reserved
7 <XXX> 9...0 modes of operation
0 0 reserved
1 1->0->1 | clear image timer/counter
3.2 0 digital gain 0, multiply grey values by 1
1 digital gain 0, multiply grey values by 2
2 digital gain 0, multiply grey values by 4
3 digital gain 0, multiply grey values by 8
4 0 normal operation
1 enable horizontal pixel binning
5 0 reserved
6 1 test pattern
7 1 reserved
8 1 invert trigger input
9 1 enable exchange columns
r8<xxx> 6...0 0....0x4f | ImageBLITZ window x-start (mod16)
8.7 0 reserved
9 1 indicates an element of the exchange columns table
r9<xxx> 9...0 0....0x4f | ImageBLITZ window x-end (mod16)
rra<xxx> 7...0 0....0xff |threshold
8 release condition, msb
9 enable ImageBLITZ top/bottom line zebra striped indicator
in the frames
[rb<xxx> 9...0 0...0x3ff | release condition 10 is :ra[8]
rC<XXx> 9.0 0...0x3ff |ImageBLITZ top line address
rd<xxx> 9..0 0...0x3ff | ImageBLITZ bottom line address
[re<xxx> 9..0 0...0x3ff | write ImagelnformationField
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rf<xxx> enable external sync signal

select ,arm” signal on strobe output
set “arm” signal accordingly

invert external Sync Signal
reserved

reserved

enable IRIG-B processing

disable trigger input

reserved

enable bad pixel correction

o

L2, O, 000 A
N

CoOo~NOOOP,WN-~0O

Image Quality

There are eight D/A converters which can be used to influence image quality. Black level (VCLAMP3)
might be adjusted if sensor clock changes. All eight parameters are stored in a non-volatile memory
as part of the selected profile.

Most analog parameters will directly influence the image quality and may differ between each
camera. Thus changes should be made very carefully. It is recommended to use the factory preset
adjustments.

VLN1

VLNL1 is a sensor internal bias voltage that goes to column analog buffers. The value can be
optimized for better column gain uniformity. VLN1 has also an influence to brightness and fixed
pattern noise. In order to adjust it set the lens out of focus and to a medium grey level.

Command: :al<xixp> <X1Xo> : range typ. 32h .... C8h
Response: none or ACK (if enabled)
VREF1, Gain

VREF1 sets the maximum unclipped signal conversion voltage. This is the threshold for the A/D
converters. The standard value is 66h for approximately 1V. One step is app. 10mV. To increase the
gain the value of a2 has to be lowered.

Command: 1a2<x:Xp> <X1Xp> : range, typ. 14h .... 96h
Response: none or ACK (if enabled)
VREF2

VREF2 is the ADC calibration voltage and is typically adjusted to 46h. VREF2 influences the column
correction stage inside the sensor and should not be set to values below 30h.

Command: :a3<xyxp> <X;Xp>:range, typ. 14h .... 96h
Response: none or ACK (if enabled)
PIXVDD

PIXVDD is the supply voltage of the analog stage of each pixel inside the sensor. This parameter is
important for the image quality. The factory adjustment is recommended to use.

Command: :ad<x x> <X;Xp>: range, typ. 32h .... 40h
Response: none or ACK (if enabled)
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VCLAMP3, Black Level

VCLAMP3 or Black Level changes the basic brightness of the image. A higher value will lower the
brightness. If VCLAMP3 = 0 and camera lens is closed most of the pixel values are higher than 0. This
parameter may change in dependence of the sensor clock. Increase this parameter until the grey
value of each pixel in no light condition (closed lens) is close to zero.

Command: :ab<xyxp> <X1Xp>: range, typ. 00h ....ffh
Response: none

Note: For color cameras: Changes of VCLAMP3 may also change the white balance of the image.

VREF3

VREF3 works inverted to VCLAMP3, means a higher value of VCLAMP3 increases the brightness of
the image. The factory setting of VREF3 is recommended.

Command: :ab<x x> <X;Xp>: range, typ.00h .... ffh
Response: none or ACK (if enabled)
VLN2

VLN2 is a sensor internal bias for ADC comparators. The factory presetting is recommended to use.
The adjustment of this parameter does not depend on the camera settings.

Command: :a7<x.xp> <X;Xp>: range, typ.32h.... 78h
Response: none or ACK (if enabled)
VLP

VLP is a sensor internal reference voltage for the buffers. The factory presetting is recommended to
use. It does not depend on the camera settings.

Command: :a8<x;xp> <x1Xp> : range, typ. 32h .... ffh
Response: none or ACK (if enabled)

Image Size and Position

Image size and position within the sensor is defined by four
parameters:

Bit(s) Description

r1[9...0] | number of first line, 0...3FDy
r3[9...0] | number of lines, 0...3FFy
r4[6...0] |address/16 of the first pixel
r5[6...0] |address/16 of the last pixel

Address of the First Line

Register r1 defines the first line to be displayed.

Command: r1<xox1Xp> <X»X1X¢> .... Range 000h ....3fdh
Response: none
Example: :r1100

100h = image starts at line 257
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Number of Lines

Register r3 defines the number of lines to output.

Command: Ir3<XX1X0> <X,X1Xp> .... Range 000 h ....3ffh
Response: none
Example: :r3200 200h = display 513 lines

Note: The sum of rl and r3 must be < 0x3ff/1023.

Address of the First Pixel of a Line

Register r4 defines the leftmost pixel. The value is the pixel address divided by 16.

Command: rA<X,X1Xp> <X;X1Xp> .... Range 000h ....4fh
Response: none

Calculation of the value of r4:
Value of r4 = Pixel no./16

Address of the Last Pixel of a Line

Register r4 defines the rightmost pixel. The value is the pixel address divided by ten.

Command: 50X XG> <X,X1X¢> .... Range 000h ....04fh
Response: none

Calculation of the value of r5:
Value of r5 = Pixel no./16

Note: The difference r5 - r4 has to be in the range of 0 < r5-r4 < 4fh.
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Clock Selection

The MC134x works with two clocks (pixel and sensor clock) inside. Pixel clock is factory preset to 100
MHz, sensor clock to 88 MHz. Both parameters are fixed and should be not adjusted.

Calculation of sensor clock: Fsens =85 @ FR @ (NUMLIN + 1)

FSENS sensor clock in Hz
FR frame rate in 1/s (=Hz)
NUMLIN actual number of lines

The calculated sensor clock is selected with the :F command in 1000 Hz units.

Example: 87,040 MHz is programmed as :FO87040
The calculated sensor clock is selected with the :F command in 1000 Hz units.

To set the sensor clock in the following code must be sent to the camera:
Command :F <xp>

<X¢> ... always 6 characters, requested frequency in 1 kHz units
with leading zeros if necessary.

Note: For speed and/or the image format changes please us the recommended command
sequence in chapter Image Format/Speed change.

Image Format Change

There are several steps necessary for a change of image format:

1. If the memory controller is not idle (e.g. life image or recording is in progress), program
:R3/R1[1...0]==0 and wait for 1/fps (100 ms max for 10 fps) until the last pending image has
been output completely.

2. Set memory controller to new linelen/numlin (:R1 ) and number of 16words (:R2[8Cxxxxxxx])

Set GigE interface to new linelen/numlin parameters
Disable sensor controller with :r6[4] =0

Set sensor controller to new image size (:r1,:r2, :r3, :r4, :r5)

o v o~ w

Enable sensor controller (:r6[4]=1) and wait for 1/fps to insure that there are output correct
images

7. Enable (if necessary) the memory controller to desired action.
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Image Speed

A slower Image speed can be requested regardless of the cameras operating mode. (e.g.:idle, life,
recording) Do not change the pixel clock, e.g.: do not send the pixel clock code (:Pxxxxxx), even if it is
the same as it was before.

bits 27...0 of register R38xxxxxxx define image speed:
Firame = 25 ® 10° / (R38xxxxxxx +1) [Hz]
XXXXXXX ....frame speed divider

Note: Image speed < (:r3+1) e SensorClock / 85

Exposure Time
bits 27...0 of register R34xxxxxxx define exposure time:
ExpTime = ( 1/Fsens e 85 / R34xxxxxxx [secC]
XXXXXXX ....ExpTime multiplier

Note: ExpTime < 1/ImageSpeed

Synchronization

CAMMC134x cameras are synchronized by an internal or external signal. The internal signal is
divided from the 25MHz master crystal clock. Use :R3[31...0] = 8 to program the required divider.

Multiple CAMMC134x cameras can be synchronized to an external signal with a frequency that is
below the free-running frame rate of the cameras. A master camera's strobe output can be used to
synchronize the slave cameras. Make sure that the master camera's free-running frame rate is
selected to be a little below the one of the slave cameras.

Use Pin 8 of the I/O connector as input. Synchronization is enabled with register :rf[0] = 1. Use only
with synchronous exposure (:r6[7...4]=3).
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ImageBLITZ Trigger

This signal is generated in the sensor FPGA and fed through the micro controller to the memory
control FPGA to stop a cyclic recording action just as the external trigger switch/signal.

When activated, the grey values of an ROI:

:r8[9...0] = x-start(mod16),
:r9[9...0] = x-end(mod16),
:rc[9...0] = top line address,
:rd[9...0] = bottom line address

within the visible image area are stored as reference, every time the ImageBLITZ trigger is activated:
:r7[0] = 0->1
Note: The total number of pixels within the trigger window should not exceed 20480 pixels.

After activation of ImageBLITZ, all subsequent images within the given ROl are compared to the
stored image, and if at least once within a group of 10 pixels the absolute value of the difference
between actual grey value and stored grey value exceeds the limit given in:

:ra[7...0] = threshold

the release condition counter is incremented. If the counter value equals the value given in:
:rb[9...0] = release condition [9...0]

:ra[8] = release condition 10

the ImageBLITZ output signal is activated and stored until the next activation of ImageBLITZ:
:r7[0] = 0->1 happens.

The trigger ROl is marked by a top & bottom dashed line when activated.

Digital Gain

Out of the 10-bits sensor data either the most significant 8 bits (gain 1), or bits 8...1 (gain 2), or the
least significant 8 bits (gain 4) are selected.

Command: :r700x
x=0:gain1
X =4: gain 2

x=8:gain4
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Test Image

For testing of camera logic and video data transmission, sensor data can be replaced by an internal
gray scale pattern with pixel values of 0...127. Use digital gain command to see pixel values of
0...255.

Command example:  :r7040 r7[6]

Response: none

Profile Processing

All camera settings are loaded or stored as complete data blocks (= Profiles). There are 3 profiles, the
Camera profile, the PowerUpProfile and the factory profile

Power-
UpProfile

A

4

:pc

:gc
or powqr on

camera profile (programs to camera logic)
A

$

configuration commands
:a..z[parameter]

Read Camera Profile

The response to the read Camera profile command :w is a hex string of the contents of all actual
camera registers. See chapter 0 Read Camera Settings

Write PowerUpProfile

The volatile camera profile can be stored to the non-volatile PowerUpProfile, which is used as
camera setting and adjustment during start-up of the camera.

Command: :pc

Note: Issue this command only, if the PowerUpProfile was successfully tested.

Load Camera PowerUpProfile

Loads the PowerUpProfile to the camera profile and adjusts all camera settings according to the
settings in the PowerUpProfile.

Command: :gc
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Load Factory Profile

The camera has an internally stored factory profile, which can only be read, but not changed. With
command :fc the profile can be loaded into the camera profile and may be used. It’s preset to 1.280

x 1.024, 1.000 fps.

Command: fc
Read Serial Number, Firmware Revision and Model
The serial number, firmware revision, and camera identification can be read with the :v command.

Command: v

Response(e.g.): #312340033-B2.03-V1.01-F1.854

W_JH_I\
~ )\
CR+LF (carriage return

and line feed)

Serial number

Firmware versions

Camera identifier

Firmware versions e.g.:

B2.03 ... bootloader program version of microcontroller
V1.01 .. application program version of microcontroller
F1.85 ... sensor FPGA program version
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Identifier Bit mask | Description Values
bit no. in hex
0 0001 camera type (mono, color) 0 = monochrome
1 = color
2,1 0006 no. of memory modules - 1 0 =1 memory module
1 =2 memory modules
3 0008 reserved 0
4 0010 output interface 0 = not defined
1 = gigabit Ethernet
5 0020 size per memory module 0 =2 GByte
1= not deflned
6 0040 frame size limitation and/or 0=no
speed limitation 1= mlted
7 0080 reserved 0
8 0100 achievement 0 = HG (high G)
1 = standard
9 0200 company version 0 = Weinberger
1 = Mikrotron
11,10 0CO00 camera type 00 = MC133x
01 = MC253x
10 = MC134x
11 = not defined
12 1000 multi-sequence feature (MS) |0 = disabled
1 = enabled
13 2000 ImageBlitz feature (IB) 0 = disabled
1 = enabled
14 4000 IRIG-B = IRIG-B not supported
1 = IRIG-B is supported
15 8000 reserved 0
Example: version string: #012343813-B2.03 ...

identifier = 3813 means:
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Gigabit Ethernet interface

2 memory modules with 2 GByte = 4 GByte memory

no limitations
standard version

for Mikrotron

camera type = MC134x

Multi-sequence and ImageBlitz enabled
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Read Extended Camera ldentifier

Command: v
Response(e.g.): 1 3400000000038113(”
Extended Camera Identifier (ECI) CR+LF
(carriage return + line feed)

Base Camera identifier (BCl)

Example: Extended + Base Camera Identifier 103B30 means

e monochrome camera

e 2 GByte memory

e standard (not HI-G) Mikrotron MotionBLITZ Cube4 (CAMMC134x)
e Multi sequence and ImageBlitz installed

e Memory made of 1Gbyte Rams

Extended + Base Camera Identifier description, all digits in hexadecimal notation: 8+2+1 =B

Char number in ECI 16 | 15 | 14 | 13 | 7 6 5 4 3 ]2
MotionBLITZ CAMMC134x, 1,6s 1 3 4 0 0 0 0 b |3
memory, monochrome
Color +1
HI-G -1
3s/6s memory, 4/8 GByte total +2/+4
Standby +1
Multi-sequence +1
ImageBLITZ +2
RAM Chip: 1Gb +0
RAM Chip: 2Gb +2
RAM Chip: 2Gb Dual Die +3

Ol
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Configuration

Read Camera Settings
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Cube4 — CAMMC134x Camera

The actual camera settings can be read out. The result will be the values of all camera registers.

Command:

Response (e.g.):

Output as hexadecimal digits
(Format: 80 bytes total binary string)

5C 64 E4 EAD7 20 7B 6E 1000 00 08 77 20 00 00 00 00 01 FF 00 00 00 1F 00
310087001000 100001000000000003000002A01FF1F2CO000000
00 40 00 00 00 80 00 40 00 CO 00 400000000004 400000818000 13 87
C0 000000

all values hex, e.g.: 5Cuex = 92pec

Sequence of transmitted data bytes:

A1 A2 A3 A4 A5 A6 A7 A8SaSbrl ....r15R1 R20 R24 R28 R2C R30 R34 R38 R3C

A1...A8
Sa
Sb
r1...r15

R1...R38

R3C
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8 * 1 byte image level control (FPN, contrast...)
3 Bytes pixel clock in kHz, e.g. 10 00 00, i.e. 100 MHz
3 Bytes sensor clock in kHz, e.g. 08 77 20, i.e. 87,7 2MHz

15 * 2 bytes(high byte first) image control, (image position, size,
sync....)

7 * 4 bytes (high byte first) memory registers, exposure time & image
speed

1 * 4 bytes (high byte first) reserved register

Output the camera settings as ASCII string
Format: 8 * (1 * CR + 32 ASCll-chars) plus 1 * CR at the end,
i.e. 265 Bytes in total

MIKROTRON GmbH
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Cubed4 — CAMMC134x Camera Configuration

Image Information Field

Every image is marked with 32 Bytes that replace the first 32 Pixels of every image.

Bytes Value Description

3..0 OxFFOOFFOO0 start of image marker

5.4 0...0xFFFF image counter

7..6 0...0x3FF image row start address

7,bits 7...4 |0...0xFO digital input 4...1

14,8 0._OXFFFFFFF absolute tlmer,_ cou.nts every 51_,52 usec, clear when
Imagelnformation field is deactivated

15 0...0xFF analog Input

27...16 ASCII string first line of free text

31...28 IRIG-B

Bytes 27...16 are automatically updated when the first line of Free Text (next chapter) is written.

The image counter and the absolute timer is cleared when this function is deactivated/activated.
(toggle r7[1])

Command example:  :r7002 r7[1]
Response: none

Memory Information Field

The special “end of recording frame” contains the memory information field. This quasi special
image (memory space 0x14000 ... 0x27fff) is marked with 76 Bytes that replace Pixel 32 to 109 of
that image. Every four Pixel contain a DWORD with the following description:

DWORDS |Bits Description
15...0 28...0 value of write pointer after completion of one of up to 16
sequences.
31 wrap flag within one of 16 rings
16 31...0 register :R1 when recording was started
17 31...0 register :R2[8] when recording was started
18 31...0 register :R3 when recording was started

This information is needed for getting the chronological order of a recorded sequence. The “end of
recording frame” is for internal use only. The area for the recorded sequences begins immediately
after this frame.

Cameras with firmware versions before MC134xM638F259.ibf hold the memory information field in
the live-frame area (memory space 0 ... 0x13fff), the area for the recorded sequences begins at
address 0x14000.

Free Text

Up to 16 lines, 16 characters of free text are stored as long as the MC134x is powered. Use this
command to store descriptive text and absolute time together with recorded sequences.

Command: sikn><16c¢char.text> ; write free text
n = text line number

Command: :!Ikn> ; read free text
n = text line number
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Configuration Cube4 — CAMMC134x Camera

IRIG-B

MC134x equipped with an IRIG-B input can decode the modulated 1 kHz time code that is typically
derived from a GPS receiver. The MC134x internal frame rate time base is then synchronized once
per second to the IRIG-B 1sec marker, and therefore phase aligned to the 1 kHz IRIG-B signal. The
decoded time code is inserted in Image Information Field into each image according to the following
format:

Byte 28 29 30 31 32

Bits 7654 321 7654 321 7654 321 7654 321 7654 321

Time BCD 100d ---- 10d 1d 10h 1h 10m 1m 10s 1s
1s.: 1’s seconds of the minute in BCD Code

100d.: 100’s days of the year in BCD Code

10d.: 10’s days of the year in BCD Code

1d.: 1’s days of the year in BCD Code

10h.: 10’s hours of the day in BCD Code

1h.: 1’s hours of the day in BCD Code

10m.: 10’s minutes of the hour in BCD Code
Im.: 1’s minutes of the hour in BCD Code
10s.: 10’s seconds of the minute in BCD Code

The decoded Time is GMT.

Standby Mode

The intended purpose of the standby mode is to store the camera’s recorded images for a longer
time (up to ca. 20 hours) without any external power supply.

To manage this, in standby mode several components of the camera’s electronic will be shut down
and mainly only the image memory will be provided with power.

In standby mode, there is no access to the camera’s image memory.

There are two different techniques to set the camera into standby mode:

Switch to Standby Immediately

To get the camera into the standby mode immediately you have to

1. Pressthe camera’s power switch for a short moment (less than 1 second), when the camera
is ready-to-operate or

2. Set bit 7 of the camera’s port A
This is achieved by reading the actual content of the port A with the command “:?par”,
setting the bit 7 in the read string and resending this to the camera with the “:?paw”
command.
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Cubed4 — CAMMC134x Camera Configuration

Switch to Standby After the End of a Recording Sequence

In order to switch to standby mode automatically after the end of a recording sequence, two
conditions must be met:

1. bit 27 of Register :R1 must be set to 1
2. the enable standby after end of recording command “:k1” must be sent to the camera
before the sequence is finished
Switch from Standby Mode to Normal Operation

To get the camera out of the standby mode you have to press the camera’s power switch for a short
moment (less than 1 second).

Note: Please pay attention: If you press the switch longer than 1 second, you will shut down the
camera completely and the camera’s recording will be lost!

Standby Mode Indication by LEDs

The standby mode will be indicated by the LEDs in the following manner:
e the lower LED (TRIGGER) is switched off
o die upper LED (POWER) is flashing:

Power LED color Power supply Remark
red / orange constant flashing | external
green flashing 1 ... 5 times internal (battery) | If the battery is fully charged, there is a
every 2 seconds quintuple blinking.
If the battery gets empty, there is a
single blinking.
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Configuration Cube4 — CAMMC134x Camera

Firmware

Update Firmware

CAMMC134x’s logic is integrated into two FPGAs (Field Programmable Gate Array), which’s
configuration is stored in an EEPROM. Upon power up or a command the FPGA is loaded with this
configuration. Configuration data can be downloaded via the Gigabit Ethernet interface. Mikrotron
may provide configuration files (*.ibf) on request.

After downloading configuration data, this data will be permanently stored in the EEPROM, and the
FPGA will be configured with the new data. Besides a power cycle, the :c command can be used to
reconfigure the FPGA with the internally stored configuration data.

Note: Download of *.ibf file via serial link with 19,200 Bd takes app. 1.5 min. There should be no
loss of power or communication during this time!

Reset and Configuration of the Internal FPGA

The command :c executes a reset in the camera. The FPGA will be reconfigured and all internal
registers reloaded with the last saved PowerUpProfile. The FPGA is also configured after each power

up.

Command: :c

Response: none
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Cubed4 — CAMMC134x Camera Assigning an IP Address

Assigning an IP Address

Your PC communicates with the camera via Ethernet. Therefore an appropriate IP address has to be
assigned to the network card.

Normally, the IP address will be assigned automatically after connecting a camera. This may take a
few minutes. In case you want to accelerate this process or you want to assign a certain IP address,
proceed as described below.

Remark: You need administrator rights to do this!

Procedure:

1. Connect your camera via Gbit Ethernet with your PC (= page 11)
Use the shielded Gbit Ethernet cable.

2. Open »Network and Sharing Center« in the Windows Control Panel and open
your LAN connection

3. Click [Properties]
The properties dialog for the connection will be displayed.
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Assigning an IP Address Cube4 — CAMMC134x Camera

4. Highlight Internet Protocol Version 4 (TCP/IPv4)

5. Click [Configure]

6. Assign a valid IP address that is currently not in use, e.g. IP:192.168.110.1,
Subnet-mask: 255.255.255.0

7. Click [OK]
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Cubed4 — CAMMC134x Camera Assigning an IP Address

Working with Several Network Cards
When working with several network cards, it will be necessary to assign an IP address to each.

If for example the IP address 192.168.77.22 is assigned to the first network card the IP address of the
second card will have to differ in at least one address part above the field 255 in the subnet mask.

In the example below the subnet mask contains the number 255 three times. The IP address of the
second card has either to differ in the first or the second three digits, for example: 192.169.77.22

At least one of these address parts
has to differ from the IP address of

/ the net network cad

Proceed for each card as described on page 17 and make sure that the subnet mask for each card is
the same.
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Mount an F-Mount Adapter Cube4 — CAMMC134x Camera

Mount an F-Mount Adapter

For fine adjustment of the focal length the c-mount lens adapter with an adjustment range of + 1
mm is provided. Use the three screws nearby the sensor window to fasten the lens adapter after a
proper adjustment together with the chosen lens.

In case the c-mount adapter has to be replaced by an f-mount lens adapter, proceed as follows:

1. Loose the 4 torx screws at the camera front housing

4 torx screws (M3)

adjustable distance ring

Remark: Please, take care that neither the IR-filter of a color camera nor the plating of the inner
f-mount cylinder will be damaged.
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Cube4 — CAMMC134x Camera Maintenance

Maintenance

Cleaning the Lens

The optical path of the camera needs cleaning occasionally. Information about cleaning the lens is
provided by the respective manufacturer.

Cleaning the IR-filter

MotionBLITZ color cameras contain a filter to suppress infrared (IR) light. Infrared light is part of the
visible light spectrum and warps the color of the camera's images. Therefore it is necessary to
eliminate infrared light.

Dust and dirt, which may deposit on this filter is best removed by means of an oil free air pressure
spray or with a lens cleaning tissue. Sticky mud and fingerprints may be cleared with medical alcohol.

WARNING
IR Filter Damage

Improper cleaning agents may damage the filter. Such damage may alter the
quality of the images.

Changing the Battery

Cube cameras are equipped with four NiMh accumulator cells which will have to be changed, if the
camera does not power-up properly.

WARNING
Serious Camera Damage

The battery of CAMMC134x cameras is equipped with an additional fuse and a
temperature probe. Therefore, never change the battery yourself! Instead,
contact our service team and ask for a RMA number (info@mikrotron.de) and
send the CAMMC134x camera back to MIKROTRON
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Cube4 — CAMMC134x Camera

Feature Value

Camera types monochrome or color with Bayer Filter
Resolution (number of pixels) 1280 x 1024

Pixel size 12 x 12 ym°

Active area 15,36 (H) x 12,29 (V) mm

Fill factor 40%

Sensitivity at 550nm@Vref = 1V 1.6V/lux-sec@55nm

(a2 = 66h)

Spectral response 400 .... 800nm

Shutter Electronic ,Freeze Frame" Shutter
Trigger Trigger and Sync input

Internal Dynamic 59 dB

Power supply 10.5....30V

Power consumption max., continuous

recording @ 1.3 GBytes/sec 15W

Thermal resistance typ. 6.25°/W

Serial data link

Gbit Ethernet,
baud rate 19,200 Bd

Digital video CAMMC134x

Gbit Ethernet

Shock & vibration

100g, 10grms

Dimensions (WxHxD) 93 x 69 x 92 mm (c-mount)
93 x 69 x 128 mm (f-mount)

Case temperature +5 ... +45°C

Weight ca. 900 g

Lens mount C-mount or F-mount
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Cubed4 — CAMMC134x Camera Pin Assignments

Pin Assignments

Power Connector

Pinning of matching power plug Select the plug according to your needs
(male, solder side) (right-angled plug / water resistant etc.) under
1 http://www.lemosa.com/
— e.g. straight plug: FGG.1B.305.CLAD42ZN
2 /o) 9 (socket of the camera: EEG.1B.305.CLL)
0 o
3 4
Pin Nr. Signal Level Description
1 Power +10.5 to 24V
2 Power +10.5 to 24V
3 n.c.
4 Power GND
5 Power GND

Trigger Connector

Pinning of matching signal plug (male,
solder side) Select the plug according to your requirements
PING contor (right angle plug / water resistant etc.) under
1 http://www.lemosa.com/
0 7 e.g. straight plug FGG.1B.308.CLAD52Z)
0% (socket of the camera: EEG.1B.308.CLL)
30/ 6
4 5
Pin Nr. Signal Level Description
1 GND Opto GND
2 0..2.5V@ 1MQ Analog input voltage, 8-bit resolution
3 LVTTL Sync Output / ARM
4 LVTTL Digital Input 1
5 LVTTL Digital Input 2
6 LVTTL Digital Input 3/ IRIG-B Input *)
7 LVTTL Digital Input 4/ Trigger Input
8 LVTTL SYNC Input

*) IRIG-B input: The level of the IRIG-B signal connected at pin no. 6 should be typically 3V for ,mark’,
1V for ,space’. Important is the ratio of the signal level of mark and space of 3 to 1.

MIKROTRON GmbH
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Spectral Response of CAMMC134x Cube4 — CAMMC134x Camera

Spectral Response of CAMMC134x

Sensor type CMOS, monochrome or RGB (Bayer Filter)
Resolution 1280 x 1024 pixel

Pixel depth 8 bit

Pixel size 12 x 12 ym°

Active area 15.36 (H) x 12.29 (V) mm*

Fill factor 40 %

Light sensitivity 1.6 V/lux-sec @ 550 nm

Dynamic range up to 59 dB with multiple slope

Full well charge 63000e”
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Cubed4 — CAMMC134x Camera Spectral Response of CAMMC134x

Quantum Effficiency for Color
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Dimensions Cube4 — CAMMC134x Camera

Dimensions

The camera measures 93 x 69 x 92 mm? including the C-Mount but without lens. To fasten the
camera there are two mounting holes M 4x7 mm and one tripod connection on each side available.

Remark: Maximum torque for M4 fastening screws: 2.5 Nm

C-Mount F-Mount
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Cube4 — CAMMC134x Camera Dimensions
C-Mount F-Mount
48
34.5
| |
48
34.5
\ /
— & T N T
N
T=7mm Y -
F" whitwortn 114 TEImm X Whitworth 114"
© (T———— 0 |
~
© <+
I Sl
~
a
48
69 48
69

MIKROTRON GmbH page 53 of 54



Kupni smlouva ¢. 0542/24 - Pfiloha ¢. 1: Specifikace zbozi

Dimensions Cube4 — CAMMC134x Camera

CAMMC134x — Reference Guide

Copyright © 2018 Mikrotron GmbH

This version has been produced on 26™ of October 2018 by

MIKROTRON GmbH
Landshuter Str. 20-22
85716 Unterschleissheim / Germany
Phone: 0049 (0)89 7263420
www.mikrotron.de
info@mikrotron.de
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31-Mar-16
SPSV0141A2

Fixed Focal Length Lens with Fno 0.85

Model VS-25085/M42
Focal Length (f) 25 mm
Maximum Aperture Ratio 1: 0.85
Aperture F 0.85 ~ 16
Angle of View (4/3") 30.3° X 40.0° (Diagonal:49.1° )
M.OD 170 mm
TV Distortion (4/3") -1.21 %
Operation Manual (Lock screw M2)
Wavelength Visible
Mount M 42 P= 10
Flange Back 19.93 mm
Sensor Size (max.) 4/3”
Filter Thread M 55 P= 075
Weight (approx.) 570 g
Dimension 1) 65 (max.) X L = 835 mm

F:Maximum Aperture Ratio is 1:0.90 with C-Mount Customized

VS Technology Corporation
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PHOTON IS OUR BUSINESS

FTIR engine

C15511-01

Compact FT-NIR spectroscopic module that can be
incorporated into portable analytical instruments

The C15511-01 Fourer transform infrared spectrometer (FTIR} engine is compact enough to carry in just one hand. A
Michelson optical interferometer and control circuit are built into a palm-sized enclosure. Spectrum and absorbance can be
measured by connecting a PC via USB. It can be applied to real-time measurement performed on site without bringing the
measurement sample into the analysis room as well as continuous monitoring.

The optical interferometer has a built-in light input section, beam splitter, fixed mirror, movable mirror (¢3 mm), and
photodetector. The photodetector acquires light intensity signals that vary depending on the position of the movable mirror.
The optical spectrum is obtained by processing (Fourier transform) these light intensity signals.

The FTIR engine has a built-im semiconductor laser (VCSEL: vertical cavity surface emitting laser) for monitoring the movable
mirror position, which allows spectrum measurement with high wavelength accuracy.

The product includes evaluation software with functions for setting measurement conditions, acquiring and saving data,
drawing graphs, and so on. Furthermore, the dynamic link library (DLL} function specifications are disclosed, so users can
create their original measurement software programs.

== Features == Applications

=| Compact: palm size =1 Process analysis

<! Optical fiber input type =1 Material inspection

= High §/N = Farm product inspection
Suitable for diffuse reflection measurements and il Plastic screening

absorbance measurements

£ Concrete strength measurement
= Spectral response range: 1100 to 2500 nm

= Film thickness measurement
=’ Medical and healthcare equipment

== Structure

Parameter Specification Unit
Optical interferometer Michelscn interferometer (with a built-in $3 mm movable mirror) -
Photodetector InGaAs PIN photodiode
Light input method Optical fiber input type*! {with SMA connector) -
Interface UsSB 2.0 -
Dimensional outline*? 49 x 57 x 76 {excluding protrusions) mm
Weight Approx. 300 g

*1: Optical fiber A16963-01 {core diameter: 600 um, NA: 0.22)
*2: Excluding protrusions of optical input parts and the like

www.hamamatsu.com 1
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I FTIR engine C15511-01
== Absolute maximum ratings

Parameter Symbol Candition Value Unit
Operating temperature Topr  [No dew condensation*? +5 to +50 °C
Storage temperature Tstg  |No dew condensation® -20 to +70 °C

*3: When there is a temperature difference between a product and the surrounding area in high humidity environment, dew condensation
may occur on the product. Dew condensation on the product may cause deterioration in characteristics and reliability.
Note: Exceeding the absclute maximum ratings even momentarily may cause a drop in product quality. Always be sure to use the
product within the absolute maximum ratings.

== Optical characteristics [Ta=25 °C, light input through optical fiber (core diameter 600 pm, NA 0.22)]

Parameter Symbol Condition Min, Tvp. Max. Unit
Spectral response range A - 1100 to 2500 - nm
Spectral resclution (FWHM)* - A=1533 nm - 5.7 8 nm
Wavelength reproducibility*> hr A=1533 nm - 0.5 nm
Wavelength temperature dependence ATd -0,06 = +0.06 nm/°C
Signal-to-noise ratio*6 *7 S/N 10000 - 5 -

*4; Wavenumber resolution (FWHM) equivalent to 25 cm?
*5: Variation {30) of spectral peak values when A=1533 nm laser light is measured 50 times in succession
*6: Ratio of the peak value of the spectrum data when light is incident to the root mean square (rms) of noise in the dark state
*7: Incident light kevel 40000 counts p~p min., integration count 512, gain setting 1 to 4

== Electrical characteristics

Parameter Min, Typ. Max. Unit
A/D conversion - 15 - bit
Drive frequency 225 ! 275 325 Hz
'USB bus power current consurmption - i 450 500 mA

== Spectral response (typical example)

== Spectral resolution vs. wavelength (typical example)

100 (Ta=25 °C, Iow OH quartz fiber! length 3 m) " (Ta=25 °C)
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I FTIR engine C15511-01

== S/N vs. gain setting (typical example)

(Ta=25 °C, incadant light leved: 40000 counts p-p min,, integration count: 512
60000 ‘

50000 = e /

30000 |—

S/N

20000

10000 —— T - T —————

Gain setting

[IEs B

== Evaluation software (accessory)

By installing the evaluation software (HMFTIR02Main.exe) into a -
PC, you can perform the following basic operations.

- Acquire and save measured data

 Measurement condition setting

- Acquire module information {type no., serial number, spectral
response range, etc.)

- Display graphs

- Arithmetic function
Compare against reference data (absorbance and the like)

Note: Up to eight FTIR engines can be connected to a single PC ne
and used.
Compatible OS: Microsoft® Windows® 10 (64-bit)

Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States and/or other countries.

== Dimensional outline (unit: mm)

_ 87305
Y _ 7205
_76%15 7641 102 £ 1.5 l 68205 || (4x)446%03
— | SMA connector 1 | |
? ’7 f) ,,| L gl K| |:.'
M % e ~ @ |
4 ¥
(o b { i @ H, @ l;)
@ ~ v :
USB micro-B ';' : ff _528%2
2 o
~
HAMAMATSU L 3
PHOTON 1S OUR BUSINESS —



Kupni smlouva ¢. 0542/24 - Ptiloha &. 1: Specifikace zbozi

FTIR engine C15511-01

== Precautions

- Do not apply excessive vibration or shock to the product. Excessive vibration or shock can misalign the internal optical components of
the product.

- This product is classified as Class 1 under the laser standard IEC60825-1: 2014. Do not disassemble the product to prevent laser light
from entering your eyes,

o= Accessories

» CD-ROM (instruction manual, evaluation software, etc.)
» USB cable {USB 2.0 micro-B connector type)

== Options (sold separately)
= Input optical fiber A16963-01

Typeno, | Product name Core diameter {pum} Specifications

A16963-01 , Fiber for visible/near infrared range $600 With Sh?:;%‘é%;ﬁggg‘; lo'g 2___} ch end

= Vibration isolation table A15835-01

- Vibration isolation table equipped with FTIR engine

130 mo

HACCC1025ER

== Related information
www.hamamatsu.com/sp/ssd/doc_en.htmil

Precautions
- Disclaimer

Infermation described in this material is current as of April 2024,

Praduct specifications are subject to change without prior notice due to improvements or other reasons. This decument has been carefully prepared and the
information contained is believed to be accurate, In rare cases, however, there may be inaccuracies such as text errors, Before using these products, always
contact us for the delivery specification sheet to check the latest specifications.

The product warranty is valid for one year after delivety and is limited te product repair or replacement for defects discovered and reported to us within that
one year period. However, even if within the warranty period we accept absolutely no liability for any less caused by natural disasters or improper product use.
Copying or reprinting the contents described in this material in whole or in part is prohibited without our prior permission.

HAMAMATSW www.hamamatsu.com

HAMAMATSL PHOTONICS K.K., Solid State Division

1126-1 Ichino-cho, Chuo-ku, Hamamatsu City, 435-8558 Japan, Telephone: {81)53-434-3311, Fax: (81)53-434-5184

U.5.A.. HAMAMATSU CORPORATION: 360 Foothill Road, Bridgewater, NJ 08807, U.S.A., Telephone: (1)00B-231-0360, Fax: {1)808-231-1218
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L16462-01

Near infrared (up to 2500 nm) light source

for diffuse reflection measurement

The L16462-01 is a module with built-in lamps and an optical fiber for doing diffuse reflection measurement in near-infrared
spectrophotometry. This module irradiates a sample with light from lamps, and the light that enters the sample and is diffused/
reflected is introduced into the optical fiber. It is connected to a near-infrared spectrometer for use. With this product, in which
plural lamps and an optical fiber are arranged close to each other, the weak diffused light emitted from the sample can be

detected efficiently.

== Features

& Compact: $28.0 mm x 35.5 mm
=/ Long life: 7000 hr (average)

. High detection efficiency (built-in multiple lamps)

== Applications

=1 Spectrophotometry
&1 PAT: process analytical technology (medicine, food, etc.)

1 Wide wavelength range: 400 to 2500 nm

2= Structure

- Recycling (plastic, etc.)

Parameter Specification Unit

Quantity 4 pcs

Irradiation angte*! Approx. 60 degrees
Tungsten lamp |Recommended supply voltage +5 v

Average lifetime*? 7000 hr

Warranty lifetime*3 2000 hr

..o |With spacer attached Approx. 0 mm

Focalizesliony’ With spacer detached Approx. 3 mm
Built-in optical fiber angle*! Approx. 90 degrees
Built-in optical fiber Core diameter=1000 ym, NA=0.22 -
Optical fiber connector SMA905 -
Power connector EGG.00.302.CLL (LEMC) =
Dimensions {excluding protrusions) $28 x 35.5 mm
Window material Quartz glass

*1: Angle with the light emission surface of the case
*2: Average lifetime of lamp itself. Time until 50% of the lamps burn out, when the lamps are lit continuously at an ambient temperature
of 25° C at the recommended supply voltage of 5 V.

*3: Time after delivery, not lamp lighting time

*4: Distance from the case light emission surface to the focal point. The focal point is the point where the light outputs of the four lamps overlap.

Note; There is a fee for replacement of burned out lamps. Please contact your local Hamamatsu sales office.

== Absolute maximum ratings (Ta=

25 °C, unless otherwise noted)

Parameter Symbol Condition Value Unit
Operating temperature Topr  |No dew condensation*s +5 to +50 °C
Storage temperature Tstg No dew condensation™® -20 to +70 °oC
Maximum supply voltage Vin max +6 vV
Maximum input current fin max 550 mA

*5: When there is a temperature difference between a product and the surraunding area in high humidity environments, dew condensation

may occur on the product surface. Dew condensation on the product may cause deterioration in characteristics and reliability.

Note: Exceeding the absoclute maximum ratings even momentarily may cause a drop in product quality, Always be sure to use the preduct

within the absolute maximum ratings.

www.hamamatsu.com



Kupni smlouva ¢. 0542/24 - Ptiloha &. 1: Specifikace zbozi

Diffuse reflection light source

| L16462-01

== Electrical and optical characteristics (Ta=25 °C, Vin=5 V)

Parameter

Min.

Typ.

Max,

Unit

Current consumption

385

460

mA

Wavelength range

400 to 2500

515

nm

== Block diagram

== Spectrum (when FTIR engine C15511-01 is used, typical example)

1.4
Supnly vokage: | ‘ | B
£V jabsolute maxmum ratng)

' J‘_ , £ maxirmum rB‘II'E‘ , __l\u;u_nl__“

1.0 — ; : -
| r A |

0.8 Vi VA M

® 06 ! ; -
0.4 |- .__“17‘ k
L/ | suwolvorage:av Y\ |

o2 | A supply vokage: | \

' //\'/ 5 V {recommended) \S
’ LT T
1100 1300 1500 1700 1900 2100 2300 2500

Wavelength {nm)

Optical fioer
connector

Power
connector
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I Diffuse reflection light source L16462-01

== Connection example
A connection example using Hamamatsu FTIR engine (C15511-01) is shown below.

External
power
supply >
- terminal L0 Q0 |
GND ( + terminal Optical fiber /
" A16963-01 2
p————— __/_

FTIR engine C15511-01
ibration solation Labfe A15835-01

Diffuse reflection light source L16462-01
Protector A16643-01

KAZCC11RIER
== Dimensional outline (unit: mm)
(10),  355%1.0 (2634 % 0.2
SMA connector 1,25 14.0 $28.0
Power
connecton
O Q
® © il O K
A & < -
‘@T:@ i ) s Tc}
® - P
5 NoR
O O
410.0

Tolerance unless otherwise noted: £0.5
Weight: 50 g

KACCAQ4E DER

== Accessories
- CD-ROM {instruction manual)

HAMAMATSU u

PHOTOGCN |5 OUR BUSINESS



Kupni smlouva ¢. 0542/24 - Ptiloha &. 1: Specifikace zbozi

I Diffuse reflection light source L16462-01

== Options (sold separately)
w Power cable (A16572-01)

Type no, Name Connector Specification
Length: 1.5 m

A16572-01 Power cable FGG.00.302.CLAD35 One end: lead wire soldering
Wire: AWG26

= Optical fiber cable (A16963-01)

Type no. Name Core diameter (um) Specification

) - . . NA=0.22, length: 1.5 m
Al16963-01 Visibie/near infrared optical fiber 600 With SMASDSD connector on each end

* Protector (A16643-01)

355 45.0 o
31| L 13002 (2 x) M3 I- 36.0 £ 0.2 $46.0

| (2 ») M3
tap depth 4.5

o
B

Tolerance unless otherwise noted: £0.5

Accessories: M3 bolt (x 4), washer (x 4), spring washer (x 4) Weight: 55 g

KACCAG4S [EA
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l Diffuse reflection light source | L16462-01

-~ Related products

| FTIR engine C15511-01 B

This is @ compact Fourier transform type near-infrared spectrometer, with a built-in
Michelson optical interferometer and a control circuit in a palm-sized case. Spectrum and
absorbance can be measured by connecting a PC via USB.

o= Features

£/ Compact: palm size
£l Optical fiber input type
{2 No external power supply required (USB bus powered)

1 High S/N: Suitable for diffuse reflection measurement and
absorbance measurement

| Spectral response range: 1100 to 2500 nm

" Mini-spectrometer C14486GA ]

This is a spectrometer (polychromator} provided in a compact, thin case that houses
optical elements, InGaAs image sensor, and driver circuit. The trigger function enables
spectroscopic measurement of pulse emissions.

== Features

= Compact, thin case

£l Optical fiber input type

| With trigger function

£l No external power supply required (USB bus powered)

i Stores wavelength conversion factor*S in internal memory

£ Spectral respense range: 950 to 1700 nm

*6: A factor for converting the pixel numbers of the image sensor to wavelengths

== Precautions

Do not look directly at the emitted light.
This product has built-in tungsten lamps that emit light in the visible to near-infrared region, from the light emitter. Light risk group:
classified as exemption according to EN 62471/IEC 62471, but directly locking into the light for a long time or from a very close
distance may impair visual function,

Beware of high temperature.
The temperature of the case of this product rises when the lamp is turned on. If you touch this product for a long time after the lamps
are on, your skin may become red, itchy, or develop a rash, and you may get burned. Avoid touching this product when it is hot, as
much as possible.

Do not apply overvoltage,
Applying a voltage or current that exceeds the absolute maximum ratings even momentarily may damage the built-in lamps, so that
they cannot be turned on. Make sure to use the product within the absolute maximum ratings. If the lamps are damaged due to
overvoltage or overcurrent, there will be a fee for replacement of the lamps even if the lamps are still within its warranty life. Please
contact your local Hamamatsu sales office.

HAMAMATSU 5
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Diffuse reflection light source | L16462-01

== Related information
http://www.hamamatsu.cormn/sp/ssd/doc_en.html

" Precautions
- Disclaimer

The content of this document is current as of March 2024,

Preduct specifications are subject to change without prior notice due to improvements or other reasons. This document has been carefully prepared and the
information contained is believed to be accurate. In rare cases, however, there may be inaccuracies such as text errors. Before using these products, always
contact us for the delivery specification sheet to check the latest specifications.

The product warranty is valid for one year after delivery and is limited to product repair or replacement for defects discavered and reported to us within that
one year period. However, even if within the warranty period we accept absolutely no liability for any loss caused by natural disasters or improper product use.
Copying or reprinting the contents described in this material in whole or in part is prohibited without our prior permission.

HAMAMATSU www.hamamatsu.com

HAMAMATSU PHOTONICS K K., Solid State Divisian
1126-1 Ichinocho, Chua-ku, Herramatsu City, 435-8558 Japan, Telephone: (81)53-434-3311, Fax: (81)53-434-5184

U.5.4.: HAMAMATSU CORPORATION: 360 Feothill Aoad, Bridgewater, N1 0BB07, U.S.A., Telephona: (1)808-231-0960, Fax: {1)908-231-1218
Germany: HAMAMATSU PHOTONICS DEUTSCHLAND GMBH: Arzbergeistr, 50, 82211 Herrsching am Ammersee Germany, Telephane: (49)8152-375-0, Fax: (49)8153-265-8 E-mail: info@hamamatsu.de
Fiance: HAMAMATSU PHOTONICS FRANCE S.AR.L: 19 Rue duy Saule Trapn, Pare du Moulin de Massy, 51882 Mazsy Cedex, France, Telephone’ {33)1 69 53 71 00, Fax: (33)1 69 53 71 10 E-mall: Infos @ha mamatsy. fr
Unfted Kingdon: HAMAMATSU PHOTONICS UK LIMITED: 2 Heward Court,10 Tewin Road, Webwyn Garcen City, Hertfordehire, A7 18w, UK, Telephong: (44)1707- 294RAR, Fax: (441707325777 E-maii: infodhamamatsu co.uk
Narth Europe: HAMAMATSU PHOTONICS NORDEN AB  Torshamnsgatan 35, 16440 Kista, Swerden, Telephone: (46)8-508-031-00, Fax: {4€)8-509-031-01 E-mail Info@hamamatsu,se
ItEly: HAMAMATSU PHOTONICS TTALIA S R.L.: Strada dells Moig, 1 int £ 20044 Arese {Milano), Italy, Telephene: {39)02-93 58 17 33, Fax: {39)02-93 58 £7 41 E-mail: infa@hamamatsu. ¢
Chinz: HAMAMATSU PHOTONICS (CHINA) CO.. LTD - 1281, Tower B, Jaming Center, 27 Dongsanhuan Ball, Chaoyang Distriet. 100020 Berlng, PR, China, Telephone: (85)10-6586-6008 Fax: (86)10-6586-2866 E-mail: hpc@hamamatsu.com.cn
Taiwan HAMAMATSL PHOTONICS TAIWAN CO., LTD.: 13F-1, No 101, Section 2, Gongdao Sth Road, Fadl Disl, Hsinchu City, 300046, Taiwan(R.0 C) Telephone: (586)3-659-0080, Fax: (B3613-655-0081 E-mall' nfoithamamatsy.com.tw |
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