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KUPNi SMLOUVA
dle § 2079 a nasl. zakona ¢. 89/2012 Sh., obcansky zékonik, (dale jen ,0Z)

l.
Smluvni strany

1) Kupuijici
Nazev: Masarykova univerzita,
Stedoevropsky technologicky institut (CEITEC)
Sidlo: Kamenice 753/5, 625 00 Brno
IC: 00216224
DIC: CZ00216224
Zastoupen: prof. RNDr. Jaroslav Ko¢ou, DrSc., feditelem
Kontaktni osoby: Mgr. Filip Mlinz, PhD., tel. ¢.. 549 49 4796,

e-mail: munz@physics.muni.cz
RNDr. Alois Nebojsa, tel. ¢.: 549 49 6049,
e-mail: nebojsa@physics.muni.cz

(dale jen ,kupujici“)

2) Prodavaijici

Obchodni firma: OptiXs, s.r.0.

Sidlo: Kfivoklatska 37/3, 199 00 Praha 9

IC: 02016770

DIC: CzZ02016770

Zastoupen: Ing. Martinem Kle¢kou, jednatelem

Zéapis v obchodnim rejstriku: C212818 u Méstského soudu v Praze

Bankovni spojenti: Ceskoslovenska obchodni banka, a.s.

IBAN: CZ29 0300 0000 0002 6906 0882

Korespondenéni adresa: Kfivoklatska 37/3, 199 00 Praha 9

Kontaktni osoby: Ing. Ales Jandik, tel. &.: +420 607 014 292, e-mail: jandik@optixs.cz

Ing. Martin Klecka, tel. ¢.: +420 607 014 278, e-mail: klecka@optixs.cz
(dale jen ,,prodavajici“; prodavajici spoleéné s kupujicim také jen ,,smluvni strany“)
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1)

2)

3)

i
Ucel smiouvy

Kupujici, jakoZto zadavatel vefejné zakazky s nazvem ,Spekirofotometry a fluorimetry projektu CEITEC - Cast
3" (dale jen ,vefejna zakazka“) zadavané v zadavacim fizeni v souladu s § 21 odst. 1) pism. a) zakona ¢.
137/2006 Sb., o vefejnych zakazkach, ve znéni pozdéjsich predpisti, (dale jen ,ZVZ") rozhodl o vybé&ru
nabidky prodavajiciho, jakoZto uchazece o vefejnou zakazku. V souladu s § 82 ZVZ tak prodavajici a kupujici
uzaviraji ke spinéni pfedmétu vefejné zakazky nize uvedeného dne, mésice a roku tuto kupni smlouvu (dale
také jen ,smlouva‘).

Ugelem této smlouvy je pofizeni sady dvou vysoce kvalitnich, modemich vidknovych spektrometr(, a to
jednoho pro UV/VIS a jednoho pro blizkou IR oblast, se simultdnnim méfenim spekter polem detektorl (nebo

CCD) pokryvajicich VIS a NIR obor, véetné zdroje, spolu se sadou vidken, sond a dalsiho pfislusenstvi (dale
také jen ,véci“), pro nové budované pracovi§té CEITEC MU, a jejich instalace, resp. montaz, tak, aby mohly

spolehlivé plnit sviij Gcel.

Pofizeni véci je nezbytné zejména pro zajiSténi vyzkumnych aktivit a dalich Cinnosti kupujiciho s tim
souvisejicich.

Kupuijici je pifjemcem dotanich prostfedkd na realizaci pfedmétu smiouvy, a to z Operacniho programu
Vyzkum a vyvoj pro inovace (dale také jen ,,OP VaVpl“) v ramci projektu ,CEITEC - stiedoevropsky institut’,
reg. &, CZ.1.05/1.1.00/02.0068, (dale jen ,projekt“). Smiuvni strany berou na védomi, Ze jakékoli, byt jen
¢asteéné, neplnéni povinnosti vyplyvajicich z této smilouvy, at' uz na strané prodavajiciho &i kupujiciho, mize
ohrozit Gerpani dotacnich prostiedki poskytnutych na realizaci pfedmétu smiouvy, pfip. miZe vest k udéleni
sankei kupujicimu ze strany organti opravnénych k vykonu kontroly projektu. Skoda, ktera maze kupujicimu
neplnénim povinnosti vyplyvajicich z této smlouvy vzniknout, tak mdze i pfesahnout sjednanou kupni cenu.

M.
Predmét smlouvy

Prodavajici se zavazuje, Ze kupujicimu odevzda véci, které jsou pfedmétem koupé, a umozni mu nabyt
vlastnické pravo k témto vécem, a Ze spini dal$i s tim souvisejici zavazky uvedené ve smlouvé. Kupuijici se
zavazuje, Ze véci pfevezme a zaplati prodavajicimu kupni cenu.

Specifikace véci, jakost, provedeni a dalsi viastnosti véci vCetné mnoZstevnich poZadavkd jsou ujednény
zejména v pfiloze €. 1 a 3 smlouvy.

Zavazek prodavajiciho odevzdat véci zahrnuje i:

a) dopravu véci na misto jejich odevzdani, jejich vybaleni a kontrolu,

b) provedent instalace, pfip. montaZe, véci tak, aby mohly spolehlivé pinit svdj ucel,

c) odzkoudeni a ovéfeni spravné funktnosti véci,

d) zaskoleni obsluhy véci,

e) predani atestl, certifikatt a prohladeni o shodé véci s poZadavky pfisiusnych pravnich predpisd Ci
technickych norem,

f) predani dokladt, které jsou nutné k uZivani véci, zejména instrukci a navodl k obsluze a Udrzbé véci,
provoznich manuélll a ostatnich dokumentl nezbytnych pro provoz véci, a pfip. dalSich dokladd, které se
k vécem jinak vztahuji, (dale jen ,doklady k vécem”) a

g) predvedeni zplsobilosti véci spolehiivé slouzit svému Ucelu.
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4) Prodavajici prohladuje, Ze:

a)
b)
c)

je wyluénym vlastnikem véci, které kupujicimu odevzda,
Vv&ci jsou nové, tzn. nikoli dfive pouZité, a to ani repasované,

véci odpovidaji této smlouveé; tzn., Ze maji viastnosti, které si strany ujednaly, a chybi-li ujednani, takove
vlastnosti, které prodavajici nebo vyrobce popsal nebo které kupujici o¢ekaval s ohledem na povahu véci
a na z&kladé reklamy jimi provadéné, Ze se hodi k UCelu, ktery vyplyva zejména z této smiouvy, Ze
vyhovuji poZadavkim pravnich pfedpist, Ze jsou bez jakychkoli jinych vad, a to i pravnich, a Zze véci
odevzda v odpovidajicim mnozstvi.

Pokud jsou k fadnému a vEasnému spinéni pozadavk( kupujiciho uvedenych v této smiouvé potiebné i dalsi
dodavky ¢&i sluzby ve smilouvé vyslovné neuvedené, je prodavajici povinen tyto dodavky ¢i sluzby na své
naklady obstarat ¢i provést jako soucast zavazku odevzdat véci bez dopadu na kupni cenu.

V.
Podminky pinéni pfredmétu smlouvy

Smiuvni strany prohladuji, Ze svoje zavazky budou pinit fadné a véas. Prodavajici odevzda véci s potiebnou
odbornou péci v souladu s touto smlouvou, pfislusnymi pravnimi pfedpisy a technickymi i jinymi normami,
které se na odevzdani véci pfimo &i nepiimo vztahuiji.

Pozadavky na instalaci ¢i montaz véci

a)

b)

Prodavajici se zavazuje provést zejména

1. instalaci véci, tj. jeji usazeni v misté odevzdani véci a napojeni na zdroje, zejména k elektrickym a
optickym rozvoddm, rozvodu vody, demineralizované vody, plynu, technickych plynd, tepla, chladu &i
vzduchotechniky, a dale vzajemné funkéni propojeni s dal§imi vécmi ¢i dalSim vybavenim kupujiciho,
je-li piny provoz véci podminén takovym napojenim nebo propojenim, nebo

montaz véci, tj. zejména sestaveni véci z jednotlivych komponent, jeji usazeni, pfip. uchyceni na svislé
¢i vodorovne konstrukce, napojeni na zdroje, zejména k elektrickym a optickym rozvodtim, rozvodu
vody, demineralizované vody, plynu, technickych plyn(, tepla, chladu & vzduchotechniky, a dale
vzajemné funkCni propojeni s dalSimi vécmi ¢i dal$im vybavenim kupujiciho, je-li piny provoz véci
podminén takovym napojenim nebo propojenim,
2. instalaci a programovani programového vybaveni véci,
tak, aby véci mohly spolehlivé pinit svij ucel,
Prodavajici se zavazuje s kupujicim konzultovat navrh napojeni véci na zdroje, jakoz i navrh na vzajemné
funkcni propojeni véci s dalSimi vécmi &i dal§im vybavenim kupujiciho ve smyslu pfedchoziho pismene
(dale také jen ,navrh napojeni*). Navrh napojeni pfedlozi prodavajici kupujicimu v terminu umoZfiujicim
vtasné spinéni zavazku odevzdat véci. Prodavajici nesmi pfed schvalenim navrhu napojeni kupujicim
pinit ty zavazky vyplyvajici ze smlouvy, pokud by tim vznikl nebo mohl vzniknout rozpor se schvalenym
navrhem napojeni.

Pouzité materialy, vyrobky a zafizeni

a)

b)

Veskere materidly, vyrobky a zafizeni, které prodavajici pouZije pro spinéni zavazkl dle této smlouvy, je
povinen opatfit prodavajici, ledaZe je v této smlouvé vyslovné uvedeno, Ze je opatfi kupujici.

Prodavajici se zavazuje, Ze pro splinéni zavazk( dle této smlouvy nepouZije Zadny material, vyrobek ani
zafizeni, o kterych je v dobé jejich pouZiti znamo, Ze nespliiuji pfislusné hygienické, ekologicke ¢i jiné
pravni pfedpisy. Prodavajici se zavazuje, Ze pfi pinéni zévazkl dle této smlouvy nebudou pouzity
materialy, vyrobky ani zafizeni, jejichz uZiti nebo dlsledek jejich uZiti by mohly byt pro ¢lovéka ¢i Zivotni
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prostiedi Skodlivé. Stejné tak se prodavajici zavazuje, Ze k plnéni zavazkd dle této smlouvy nepouzije
material, vyrobek nebo zafizeni, které nemaji poZzadované atesty, certifikace nebo prohlaseni o shodé,
jsou-li pro jejich pouZiti tyto nezbytné podle pfislusnych pravnich predpisu.

4) Odzkous$eni a ovéreni spravné funkénosti véci

Prodavajici se zavazuje provést odzkouSeni a ovéfeni spravné funkénosti véci, pfipadné jejich sefizeni, revizi
véetné predloZeni doklad( o odborné zpUsobilosti osoby, ktera sefizeni &i revizi provadéla, jakoz i jiné ukony
a ¢innosti nutné pro to, aby véci mohly spolehlivé pinit svilj ucel,

5) Predvedeni zpUsobilosti véci spolehlivé slouzit svému celu

a) Prodavajici se zavazuje predvést kupujicimu, Ze véci jsou zplsobilé spolehlivé slouZit svému ucelu (dale
jen ,predvedeni zplsobilosti“). Pfedvedeni zpGsobilosti spociva v uvedeni véci do piného provozu po
dobu nejméné 2 (slovy: dvou) hodin, po kterou se neprojevi Zadna porucha Vvéci.

b) V ramci pfedvedeni zpdsobilosti prodavajici ovéfi spinéni jednotlivych specifikaci a poZzadavkl na jakost,
provedeni, jakoZ i dalSi viastnosti, které jsou uvedené zejména v pfilohach ¢. 1 a 3 smlouvy. Kazda
porucha véci znamenajici, Ze véci pozadavky dle pfedchozi véty nespliiuji, b&h doby pro pfedvedeni
zpUsobilosti pferusuje. Po odstranéni poruchy je pfedvedeni zpUsobilosti zahajovano znovu od pocatku.

¢) Kpferuseni béhu doby pro pfedvedeni zplsobilosti nedochazi, pokud

1. porucha véci sama o sobé ani ve spojeni s jinou nebrani fadnému uzivani véci ani jejich uzivani
podstatnym zplisobem neomezuje a

2. kupujici souhlasi s tim, Ze béh doby pro pfedvedeni zplsobilosti nebude pferusen.
6) Zaskoleni obsluhy véci

a) Prodavajici se zavazuje provést zaskoleni obsluhy véci. Zaskolenim obsluhy véci se pro Gcely této
smlouvy rozumi zejména seznameni pracovnikl kupujiciho s obsluhou véci, zejména s technickymi
a provoznimi podminkami, vSeobecnymi pokyny pro bezpecnost a ochranu zdravi pii pr&ci a poZarni
ochranu a ve$kerymi dalimi naleZitostmi vyplyvajicimi z pfisluSnych pravnich pfedpist.

b) O provedeni zaSkoleni obsluhy véci vypracuje prodavajici protokol.
7) Atesty, certifikaty a prohlaseni o shodé véci
Prodavajici se zavazuje obstarat a pfedat kupujicimu ke dni odevzdani véci veSkeré atesty, certifikaty a
prohlaseni o shodé véci s poZadavky piisludnych pravnich pfedpist ¢i technickych norem.
8) Spinéni zavazk( prodavajiciho jinymi vécmi
a) Prodavajici i kupujici jsou opravnéni zejména v pfipadech, kdy se néktera z véci pfestala vyrabét,
prodavat ¢i je z jiného divodu nedostupna, navrhnout, aby prodavajici odevzdal a kupujici pfevzal jinou

véc nahradou za véc pvodné uvedenou v pfilohach &. 1 a 3 této smiouvy, a to za sou¢asného spinéni
nasledujicich podminek:

1. ijina véc bude splfiovat vedkeré poZadavky kupujiciho na jakost, provedeni, jakoZ i dalSi specifikace a
vlastnosti stanovené v pfiloze ¢, 1 této smlouvy pro plvodné uvedenou véc,

2. nedojde k navyseni kupni ceny a
3. druha smluvni strana bude s nahrazenim plvodné uvedené véci jinou véci souhlasit.
b) Odevzdani a pfevzeti jiné véci ve smyslu tohoto odstavce je sjednano uzavienim dodatku k této smlouvé.
9) Pokyny kupujiciho
a) Pfi pinéni zavazkd dle této smlouvy postupuje prodavajici samostatné, neni-li uvedeno jinak.

b) Prodavajici se zavazuje respektovat pokyny kupujiciho, kterymi jej kupujici upozomuje na mozné
poruseni jeho smiuvnich €i jinych povinnosti.
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¢) Prodavajici upozomi kupujiciho bez zbyte¢ného odkladu na nevhodnou povahu véci, kterou mu ke
spinéni zavazkl dle této smiouvy predal, nebo pokynu, ktery mu kupujici dal. To neplati, nemohl-li
nevhodnost zjistit ani pfi vynaloZeni potfebné péce.

10) Kontrola pInéni zavazkd kupujicim

a) Kupujici ma pravo kontrolovat pinéni zavazki dle této smlouvy prodavajicim. Zjisti-li, Ze prodavajici
poruSuje svou povinnost, mize poZadovat, aby prodavajici proved! napravu. Jestlize tak prodavajici
neucini ani v dodate¢né piiméfené Ih(té, ktera vSak nesmi byt delSi nez 3 (slovy: tfi) pracovni dny, jedn4
se o podstatné poruseni smiouvy.

b) Kupuijici je opravnén provadét kontrolu pinéni zavazk( prodavajiciho i v jeho vyrobnich nebo skiadovacich
prostorach, pfip. v prostorach subdodavatell prodavajiciho. Prodavajici je povinen na zakladé vyzvy
kupujiciho tuto kontrolu umoznit a sezn&mit jej se stavem pinéni zavazka dle této smlouvy, a to nejpozdéji
do 3 (slovy: tfi) pracovnich dnli ode dne doruceni takové vyzvy.

c¢) O vysledku kontroly, pfi které kupujici zjisti, Ze prodavajici poruSuje svou povinnost, se prodavajici
zavazuje vyhotovit zapis s uvedenim zplsobu népravy a Ihlty k jejimu provedeni.
d) Prodavajici je povinen poskytnout kupujicimu nezbytnou soucinnost pro to, aby mohl kontrolu pinéni

zévazk( dle tohoto odstavce provadét. Neposkytnuti nezbytné soucinnosti prodavajicim pro vykon
kontroly pinéni zavazk( dle tohoto odstavce je povazovano za podstatné poruseni smlouvy.

11) Odborna zptsobilost pracovnikli prodavajiciho
a) VesSkere odborné prace musi vykonavat pracovnici prodavajiciho nebo jeho subdodavateli majici
pfislu§nou odbornou zplsobilost.
b) Doklad o odborné zplsobilosti pracovnikl je prodavajici povinen na pozadani kupujicimu pfedloZit.

¢) Kupujici je opravnén po prodavajicim poZzadovat, aby odvolal z plnéni zavazk( dle této smlouvy
pracovnika, ktery nema pfislusnou odbornou zplsobilost, ktery si pocina tak, Ze to ohroZuje bezpecnost a
zdravi jeho, jinych pracovnikll &i tfetich osob, pfip. je-li jeho chovani hrubé nemravné. Neodvola-li
prodavajici takového pracovnika, je kupujici zejména opravnén takového pracovnika vykazat z mista
odevzdani véci. Uvedené plati pfiméfené i ve vztahu k pracovnikiim subdodavatele prodavajiciho.

12) Bezpecnost a ochrana zdravi pfi praci
Pfi pInéni zavazk( dle této smlouvy zejména v misté odevzdani véci se prodavajici zavazuje

a) zajistit dodrZeni veSkerych bezpeCnostnich, hygienickych a ekologickych opatfeni a opatieni vedoucich
k poZérmi ochrané, a to v rozsahu a zplisobem stanovenym pfislu§nymi pravnimi pfedpisy,

b) provést pro viechny své pracovniky, ktefi se budou a pinéni zavazk( dle této smlouvy podilet, $koleni o
bezpecnosti a ochrané zdravi pfi praci a pozamni ochrané (dale také jen ,BOZP a PO*); prodavajici je
rovnéz povinen priibéZné znalosti svych pracovnikli 0 BOZP a PO obnovovat a kontrolovat,

¢) zabezpecit provedeni vstupniho Skoleni o BOZP a PO i u svych pfipadnych subdodavateld, resp. u jejich
pracovnik(; prodavajici v piné mife zodpovida rovnéz za BOZP a PO vSech osob, které se s jeho
védomim a v souvislosti s pinéni zavazk(i dle této smiouvy zdrzuji v misté odevzdani véci, a je povinen
zejména zabezpeCit jejich vybaveni ochrannymi pracovnimi pom(ickami,

d) provadét vlastni dozor a soustavnou kontrolu nad BOZP a PO a
e) dojde-li k jakémukoliv Urazu, zabezpecit jeho vySetfeni a sepsani pfislusného zaznamu; kupujici je k tomu
povinen poskytnout prodavajicimu nezbytnou soucinnost,
13) Subdodavatelé prodavajiciho

a) Na Zadost kupujiciho se prodavajici zavazuje bezodkladné, nejpozdéji viak do 3 (slovy: tff) pracovnich
dnl po sdéleni takové Zadosti, pfedloZit pisemny seznam subdodavatell, které hodla povéfit pinénim
¢asti zavazk( dle této smlouvy.
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b) Kupujici si vyhrazuje prévo schvalit ufast jednotlivych subdodavatelt prodévajicino na pinéni Casti
zévazk( dle této smiouvy. Prodavajici vSak odpovida za pinéni takovych zavazkil subdodavateli, jako by
je pinil sam.

¢) Prodavajici se zavazuje, ze ve smlouvach s pfipadnymi subdodavateli zavaZe subdodavatele k pinéni
téch zavazku, k jejichZ spinéni se zavazal v této smlouvé, a to v rozsahu, v jakém budou subdodavatelem
tyto zavazky pinény.

d) Prodavajici je opravnén zménit subdodavatele, kterym prokazal kvalifikaci v zadavacim fizeni k vefejné
zakazce, pouze s pfedchozim pisemnym souhlasem kupujiciho, Novy subdodavatel musi disponovat

kvalifikaci alespoft v takovém rozsahu, v jakém ji prokazal plvodni subdodavatel za prodavajiciho. Na
Zadost kupujiciho je prodavajici povinen pfedloZit doklady prokazujici kvalifikaci nového subdodavatele.

e) Nesplnéni povinnosti prodavajiciho dle tohoto odstavce se povaZuje za podstatné porudeni smiouvy.

14)Publicita

a) Prodavajici se zavazuje uvést alespon na titulni strané vSech dokumentl a dokladd, které se dle této
smlouvy zavazal pfedat kupujicimu, aktuaini logolink OP VaVpl dle pravidel pro publicitu tohoto
operalniho programu.

b) Aktualni logolink a OP VaVpl poskytne kupujici prodavajicimu nejpozdéji do 3 (slovy: tii) pracovnich dni
od dne dorugeni pisemné Zadosti prodavajiciho o jeho zaslani.
15) Skody

a) Pokud v souvislosti s pinénim zavazki dle této smiouvy prodavajicim dojde ke vzniku Skody kupujicimu
nebo tfetim osobam z dGvodu opomenuti, nedbalosti, neplnéni povinnosti vyplyvajicich z pfisluSnych
pravnich pfedpist, technickych €i jinych norem, z této smlouvy nebo i zjinych divodd, je prodavajici
povinen bez zbyteéného odkladu tuto Skodu nahradit uvedenim v pfedesly stav, a neni-li to mozné, tak
nahradit v penézich. Veskeré naklady s tim spojené nese prodavajici.

b) Prodavajici odpovida i za Skodu zplsobenou &innosti téch, ktefi pro néj zavazky dle této smlouvy pini jako
jeho pracovnici, subdodavatelé nebo jinak.

V.

Odevzdani a prevzeti véci

1) Odevzdani véci kupujicimu
a) Véci jsou odevzdany kupujicimu pfedvedenim zpisobilosti.

b) Prodavajici kupujicimu pisemné oznami, Ze spinil veskeré zavazky dle ¢l. 1Il. odst. 3) pism. a) az f) této
smlouvy a zarovell pisemné vyzve kupujiciho kucasti na pfedvedeni zplsobilosti a k poskytnuti
souéinnosti pii odevzdani véci. Vyzva dle pfedchozi véty musi byt kupujicimu doru€ena alespoi 3 (stovy:
tfi) pracovni dny pfed terminem pfedvedeni zplisobilosti. Nespini-li prodavajici tuto povinnost, je kupujici
opravnén predvedeni zplsobilosti v navrzeném terminu odmitnout.

¢) Kupujici je opravnén pfizvat k pfedvedeni zplsobilost i jiné osoby, jejichz Gcast pokladé za nezbytnou,
zejména budouci uzivatele véci.

2) Lhuta pro odevzdani véci
Prodavajici véci odevzda kupujicimu nejpozdéji do 90 (slovy: devadesati) dnli ode dne uzavfeni smiouvy.
3) Misto odevzdani véci

a) Véci budou kupujicimu odevzdany v mistnosti ¢. 02022 v 1. patfe budovy ¢. 9 arealu Masarykovy
univerzity, Prirodovédecké fakulty na adrese Kotlarska 2, 611 37 Brno.
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6)

b) Kupujici je povinen prodavajicimu umoZnit v pribéhu pinéni zavazku odevzdat véci pfistup na misto
odevzdani véci, a to nejpozdéji do 3 (slovy: tfi) pracovnich dnii ode dne dorudeni jeho pisemné vyzvy.

c) Pristup na misto odevzdani véci bude prodavajicimu umoznén kazdy kalendafni den v dobé od 9:00 hod.
do 17.00 hod. Kupujici je opravnén v pfipadé svych provoznich potieb dobu, po kterou je prodavajicimu
umoznén pfistup na misto odevzdani véci, upravit pisemnym pokynem prodavajicimu. Bude-li pisemny
pokynem kupujiciho doba, po kterou je prodavajicimu umoznén pfistup na misto odevzdani véci,
zkracena na méné neZ 6 (slovy: Sest) hodin za jeden kalendaini den, budou smluvni strany postupovat
obdobné jako v pfipadé dle odst. 4) pism. a) tohoto ¢lanku.

d) Kupuijici v souvislosti s umoznénim piistupu na misto odevzdani véci seznami prodavajiciho s
1. pfistupovymi cestami pro dopravu véci na misto odevzdani véci,
2. piipojnymi body pro napojeni véci na zdroje a pro vzajemné funkéni propojeni s daldimi véemi &
daldim vybavenim kupujiciho,
3. provoznim Fadem mista odevzdani véci,
Prodlouzeni thuty pro odevzdani véci
Lhita pro odevzdani véci mize byt pfiméfené prodlouzena
a) jestlize dojde k pferuSeni pinéni zavazki dle této smlouvy na zakladé pisemného pokynu kupujiciho,
b) jestlize dojde k pferudeni pinéni zavazkd dle této smlouvy z divodu prodieni na strané kupujiciho,
c) zjisti-li prodavajici pfi plnéni zavazki dle této smlouvy skryté prekazky tykajici se mista odevzdani véci
znemoziujici odevzdat véci dohodnutym zplisobem,

d) jestlize dojde k pferuseni pinéni zavazkl dle této smiouvy viivem mimofadnych nepfedvidatelnych a
nepfekonatelnych pfekazek vzniklych nezavisle na vili prodavajiciho ve smyslu § 2913 odst. 2) OZ;
smiuvni strany jsou povinny se bezprostfedné vzajemné informovat o vzniku takovych prekazek, jinak se
jich nemohou dovolavat.

Prodlouzena Ihita pro odevzdani véci se urci adekvatné podle délky trvani pfekazky s prihlédnutim k dobé

nezbytneé pro spinéni zavazku odevzdat véci za podminky, Ze prodavajici uginil veskera rozumné

ocekavatelna opatfeni k tomu, aby pfedesel &i alespofi zkratil dobu trvani takové prekazky. Prodlouzena Ihata
pro odevzdani véci ve smyslu tohoto odstavce musi byt smluvnimi stranami sjednana &i stvrzena dodatkem

k této smiouvé,

Dodaci list

Odevzdani véci smluvni strany potvrdi na dodacim listu vyhotoveném prodavajicim. Dodaci list bude
obsahovat zejména nasledujici:

1. identifikacni (daje prodavajiciho a kupujiciho,

2. identifikaci véci,

3. seznam atestli, certifikatl ¢i prohladeni o shodé véci s pozadavky pfislusnych pravnich predpist ¢
technickych norem, které byly kupujicimu pfedany,

Zprévy o revizich,
doklady k vécem,

S o A~

protokol o provedeném zaskoleni obsluhy véci a
7. datované podpisy smluvnich stran.
Pfedloha pro zpracovani dodaciho listu tvofi pfilohu ¢. 2 této smlouvy.
Kontrola zjevnych vad véci a jejich pievzeti kupujicim
a) Kupujici po odevzdani véci provede kontrolu zjevnych vad véci,
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b) Zjisti-i kupujici, Ze véci vykazuji vady, oznadmi to nejpozdéji do & (slovy: péti) pracovnich dnit ode dne
odevzdani véci prodavajicimu,

¢) Ma se za to, Ze nejpozdéji dnem nésledujicim po uplynuti 5 (slovy: péti) pracovnich dni ode dne
odevzdani véci bez toho, Ze by kupujici oznamil prodavajicimu existenci vad, jsou véci kupujicim
pfevzaty.

d) Nepievzeti véci kupujicim v pfipadé vad ¢i chybéjici véci
Kupuijici neni povinen pfevzit véci, které vykazuji vady, byt by tyto samy o sobé ani ve spojeni s jinymi
nebranily fadnému uzivani véci nebo jejich uZivani podstatnym zplsobem neomezovaly, pfip.
neodevzdal-li prodavajici byt i jedinou z véci ve smluvené Ihiité. Nepfevezme-li kupuijici z téchto divodi
véci, hledi se na né, jako by prodavajicim nebyly odevzdany. Prodavajici je v prodleni oproti Ihité pro
odevzdani véci se viemi disledky, které se s tim poji.

e) Prevzeti véci kupujicim i pfes vady ¢i chybéjici véci bez nasledku prodieni

1. Pokud véci vykazuji vady, pfip. neodevzdal-li prodavajici nékterou z véci ve smiuvené Ih(ité, a kupujici
se pfesto rozhodne odevzdané véci od prodavajiciho pfevzit, spinil prodavajici zavazek odevzdat véci
s vadami. Smluvni strany maji za to, Ze prodavajici v tomto pfipadé neni v prodleni s odevzdanim

vécl,
2. Pii oznamovani a odstrariovani vad véci dle tohoto pismene smluvni strany postupuji pfiméfené
v souladu s ustanovenimi o reklamaci vad véci v zaruéni dobé. Takto oznamené vady se prodavajici
zavazuje odstranit v souladu s uplatnénym pravem kupujiciho bezodkladné, nejpozdéji vdak do 10
(slovy: deseti) dn(i ode dne jejich oznameni prodavajicimu.
f) Pfevzetim véci pfechazi na kupujiciho viastnické pravo k vécem, jakoz i nebezpeli vzniku Skody na
vécech.
) Neoznameni vad véci dle tohoto odstavce nevyluuje uplatnéni prav z vadného pinéni z divodu téchto
vad v zaru¢ni dobé.

7) Odvoz a likvidace odpadu; zavéreény klid
Prodavajici se zavazuje

a) odvézt a zlikvidovat veSkery odpad, zejm. obaly a materidly pouZité pfi pinéni zavazku odevzdat veci,
v souladu s prislugnymi ustanovenimi zakona ¢. 185/2001 Sb., o odpadech a 0 zméné nékterych dalSich
zékond, ve znéni pozdéjsich predpisd, pfislunou vyhiaskou statutarniho mésta Brna a dalimi pravnimi
piedpisy; doklady o likvidaci odpadUi je prodavajici povinen na poz&dani kupujicimu pfedloZit,

b) provést zavérecny Uklid véetné uvedeni vdech povrchi dottenych pinénim zavazku odevzdat véci dle této
smlouvy do pivodniho stavu.

VL.
Kupni cena a platebni podminky

1) Kupni cena za splnéni zévazkd prodavajiciho dle této smiouvy je stanovena na zakladé nabidky
prodavajiciho podané do zadavaciho fizeni k vefejné zakazce a €ini:

598.583 - (slovy: pétsetdevadesatosmtisicpétsetosmdesattfi) K¢ bez dané z pfidané hodnoty (déle jen
»DPH®).

Prodavajici je opravnén ke kupni cené pfipo€ist DPH ve vysi stanovené v souladu se zakonem ¢. 235/2004
Sb., 0 dani z pfidané hodnoty, ve znéni pozdéjsich pfedpisti, (dale jen ,ZDPH“), a to ke dni uskuteCnéni
zdanitelného pinéni (dale jen ,,DUZP*). DUZP je den pfevzeti véci.
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2) Kupni cena je cenou nejvySe pfipustnou, kterou neni mozné piekroéit. Prodavajici prohladuje, Ze kupni cena
obsahuje jeho veskeré nutné naklady na dodavky a sluzby nezbytné pro fadné a véasné splnéni zavazk( dle
této smlouvy véetné viech nakladl souvisejicich, tj. zejména naklady na pofizeni véci véetné nakladci na
jejich vyrobu, naklady na dopravu véci do mista jejich odevzdani, dané, clo a poplatky v&. recyklaGnich
poplatkd, naklady na doklady k vécem, naklady na likvidaci odpadt vzniklych v souvislosti s odevzdanim véci
pfi zohlednéni veskerych rizik a vlivii, o nichz Ize uvaZovat béhem pinéni zivazki dle této smlouvy.
Prodavajici dale prohlaSuje, Ze kupni cena je stanovena i s pfihlédnutim k vyvoji cen v daném oboru vetné
vyvoje kurzu ceské mény k zahraniénim ménam aZ do doby spinéni zavazki dle této smiouvy.

3) Prodavajici prebira nebezpeci zmény okolnosti ve smyslu § 1765 odst. 2 OZ.

4) Pravo na zaplaceni kupni ceny
a) Prévo na zaplaceni kupni ceny vznika pfevzetim véci kupujicim. Tim nejsou dotéena ustanoveni této
smlouvy upravujici zadrzné.
b) Kupujici neposkytne prodavajicimu zadné zalohy.
5) Uhrada kupni ceny
a) Kupni cena bude uhrazena na zakladé fadné vystavenych dafiovych dokladd (dale také jen ,faktura®).

b) Faktura bude doruCena kupujicimu nejpozdéji do 3 (slovy: tfi) pracovnich dni ode dne pfevzeti véci.
Prodavajici se zavazuje zaslat kupujicimu bezodkladné po odeslani listinného vyhotoveni faktury jeji
elektronickou kopii, a to na e-mailovou adresu zuzana.lancaricova@ceitec.muni.cz.

c) Splatnost faktury je 30 (slovy: tficet) dni ode dne jejiho dorudeni kupujicimu.

d) Kupni cena bude kupujicim uhrazena bezhotovostnim pfevodem na bankovni Uéet prodavajiciho uvedeny
v Cl. | odst. 2) smlouvy. Uvede-li prodavajici na faktufe bankovni Uget odli$ny, ma se za to, ze poZaduje
provedeni (hrady na bankovni UCet uvedeny na faktufe. Penézity zavazek kupujiciho se povaZuje za
spinény v den, kdy je dluzna ¢astka odepsana z bankovniho U¢tu kupujiciho ve prospéch bankovniho Gétu
prodavajiciho.

e) Faktura bude vystavena samostatné pro &astky hrazené z investiénich prostfedki a z neinvestiénich
prostiedkd kupujiciho,

6) Zadriné

Byly-li véci kupujicim prevzaty i pfes vady, pfip. i pfes neodevzdani nékteré z véci ve smluvené Ihiité,

sjednavaji smiuvni strany pravo kupujiciho zadrZet ¢ast kupni ceny (dale jen ,zadriné“), a to nasledovné.

a) Z vystavené faktury bude kupujicim uhrazeno 90 % (slovy: devadesat procent) Castky, na kterou zni,
Zbyvajicich 10 % (slovy: deset procent) z fakturované Eastky predstavuje zadrzné. Smiuvni strany v této
souvislosti sjednavaji, Ze provedenim thrady 90 % (slovy: devadesati procent) fakturované &astky se
kupujici nedostavé do prodieni s provedenim Uhrady zbylych 10 % (slovy: deseti procent) fakturované
Castky.

b) Zadriné bude uhrazeno do 30 (slovy: tficeti) dnli po odstranéni posledni vady oznamené kupujicim dle &l.
V. odst. 6) pism. e) bod 2. smlouvy.

7) Nalezitosti faktury
Faktura bude spliiovat veSkeré zakonné a smluvené naleZitosti, zejména
a) naleZitosti dafiového dokladu dle § 26 a nasl. ZDPH,

b) naleZitosti dafiového dokladu stanovené v zékoné &. 563/1991 Sb., o Ugetnictvi, ve znéni pozdéjsich
predpis(,

¢) uvedeni lh(ty splatnosti,
d) uvedeni Udajli bankovniho spojeni prodavajiciho a

e) uvedeni nazvu a registraCniho Cisla projektu, t. ,CEITEC - stiedoevropsky institut, reg. &
CZ.1.05/1.1.00/02.0068".

Nadlimitni vefejna zakazka na dodavky
Spektrofotometry a fluorimetry projektu CEITEC - ¢4st 3
Kupni smlouva

Strana 9 (celkem 19)



Kupujici si vyhrazuje pravo vratit fakturu prodavajicimu bez uhrady, jestlize tato nebude spifiovat poZzadované
nalezitosti. V tomto pfipadé bude Ihita splatnosti faktury pferuSena a nova 30denni (slovy: tficetidenni) thiita
splatnosti bude zapoCata po doruceni faktury opravené. V tomto pfipadé neni kupujici v prodleni s Ghradou
pfislu§ne Castky, na kterou faktura zni.

8) V piipadé, Ze faktura nebude obsahovat pfedepsané néleZitosti a tuto skuteCnost zjisti aZ pfislusny spravce
dané & jiny organ opravnény k vykonu kontroly u prodavajiciho nebo kupujiciho, nese veskeré nasledky
z tohoto plynouci prodavajici.

9) V pfipadé, ze

a) Uhrada kupni ceny méa byt provedena zcela nebo z¢asti bezhotovostnim pfevodem na ucet vedeny
poskytovatelem platebnich sluZzeb mimo tuzemsko ve smysiu § 109 odst. 2 pism. b) ZDPH nebo Ze

b) &islo bankovniho Uctu prodavajiciho uvedené v této smlouvé ¢i na faktufe nebude uvefejnéno zplisobem
umozujicim dalkovy pfistup ve smyslu § 109 odst. 2 pism. ¢) ZDPH,

ar

je kupujici opravnén uhradit prodavajicimu pouze tu ¢ast penéZitého zavazku vyplyvajiciho z faktury, jez
odpovida vysi zakladu DPH, a zbylou &ast pak ve smyslu § 109a ZDPH uhradit pfimo spravci dané. Stane-li
se prodavajici nespolehlivym platcem ve smyslu § 106a ZDPH, pouZije se tohoto odstavce obdobné.

VIl
Prava z vadného plnéni

1) Véci jsou vadné, neodpovidaji-li této smlouvé.

2) Prava kupujiciho z vadného pinéni zaklada vada, kterou maji véci v dobé jejich odevzdani, v dobé mezi
odevzdanim véci a pocatkem béhu zaruéni doby nebo v zaruéni dobé. Smluvni strany se dohodly, Ze na
vady, které na vécech vznikly nebo je kupujici zjistil po pfevzeti véci, avSak jesté pfed poCatkem béhu zaruéni
doby, budou hledét, jako by na vécech existovaly jiz pfed jejich pfevzetim, a to se vSemi dusledky, které se
s vadami zjisténymi pfi kontrole zjevnych vad véci pfed jejich pfevzetim poji. Kupujici takovou vadu
prodavajicimu ozndmi nejpozdéji pfed odstranénim posledni vady zjiSténe v ramci této kontroly. Pokud
kupujici nesplni povinnost dle pfedchozi véty, dohodly se smluvni strany, Ze na takovou vadu budou hledét
jako na vadu vzniklou v z&ru€ni dobg, a to se viemi disledky, které se s vadami vznikiymi v zaruéni dobé
poji.

3) Neodpovidaji-li véci této smlouvé, ma kupujici pravo zejmena na
a) odstranéni vady dodanim nové véci bez vad, pokud to neni vzhledem k povaze vady nepfiméfene; pokud

se vada tyka pouze soucasti véci, miZe kupujici poZadovat jen vyménu soucasti,

b) odstranéni vady opravou véci, je-li vada opravou odstranitelna,
¢) odstranéni vady dodanim chybgjici soucasti véci nebo dodanim chybéjici véci,
d)

e) odstoupeni od smiouvy.

Kupujici je opravnén zvolit si a uplatnit kterékoli z uvedenych prav dle svého uvazeni, pfipadné zvolit a
uplatnit kombinaci téchto prav. Ustanoveni § 2110 OZ se nepouZije.

pfimé&fenou slevu z kupni ceny,

4) Zaruka za jakost
a) Smluvni strany sjednévaji, Ze véci budou odpovidat této smlouvé i po smluvenou zérucni dobu.

b) Zarucni doba Cini 24 (slovy: dvacetétyfi) mésicl; je-li pro nékterou z véci nebo jeji Cast v zarucnim listu
nebo jiném prohlaSeni o zaruce uvedena zarucni doba del3i, plati tato delsi zarucni doba. Prodavajici ma
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c)

povinnosti z vadného pinéni nejmené v takovém rozsahu, vjakém trvaji povinnosti z vadného plnéni
vyrobce, resp. vyrobe, véci.

Zaruéni doba zadina béZet ode dne pfevzeti véci kupujicim. Jsou-li véci kupujicim pfevzaty s alespoii
jednou vadou, poCina zaruéni doba bézet aZ dnem odstranéni posledni vady. Podobné byly-li véci
kupujicim pfevzaty i pfes to, Ze prodavajici neodevzdal nékterou z véci ve smiuvené Ihité, poéina zaruéni
doba bézet az dnem odevzdani chybéjici véci.

5) Reklamace vad véci v zaruéni dobé

a)

Prava z vadného pinéni v zaruéni dobé uplatni kupujici u prodavajiciho kdykoli po zjiSténi vady, a to
oznamenim (dale také jen ,reklamace") doruenym k rukadm kontaktni osoby prodavajiciho. | reklamace
odeslana kupujicim posledni den zaruéni doby se povaZuje za véas uplatnénou,

V reklamaci kupujici uvede alespon:
1. popis vady véci nebo informaci o tom, jak se vada projevuje, a
2. jaka prava v souvislosti s vadou véci uplatiiuje.

Neuvede-li kupujici, jaka préva v souvislosti s vadou véci uplatiiuje, ma se za to, Ze pozaduje provedeni
opravy véci, pfip. dodani nové véci bez vad, neni-li vada véci opravou odstranitelna.

Uspokojeni prav z vadného plnéni
1. Prodavajici se zavazuje provéfit reklamaci a do 3 (slovy: tfi) pracovnich dnli ode dne jejiho doruGeni

oznamit kupujicimu, zda reklamaci uznava. Pokud tak prodavajici neucini, ma se za to, Ze reklamaci
uznévéa a Ze zvolené pravo z vadného pinéni uspokoji.

2. V pfipadé, Ze kupujici zvoli pravo na odstranéni vady, pak je prodavajici povinen vadu odstrantt, i kdyz
reklamaci neuzna, nebude-li mezi prodavajicim a kupujicim dohodnuto jinak. V takovém pfipadé
prodavajici kupujiciho pisemné upozomi, Ze se vzhledem k neuznani reklamace bude domahat
Uhrady nakladll na odstranéni vady od kupujiciho.

3. V pfipadé, Ze kupujici zvoli pravo na pfiméfenou slevu z kupni ceny, dohodly se smiuvni strany, Ze jeji
vySi odvodi kupujici od kupni ceny. Smluvni strany maji za to, Ze za pfiméfenou se vys$e slevy z
kupni ceny povaZuje tehdy, odpovida-li poklesu hodnoty véci z divodu vyskytu reklamované vady
oproti hodnoté véci bez této vady. Castku odpovidajici pozadované slevé z kupni ceny se prodavajici
zavazuje zaplatit kupujicimu ve Ihté 15 (slovy: patnacti) dnti ode dne doruceni reklamace, nebude-li
mezi prodavajicim a kupujicim dohodnuto jinak.

4. Vpfipadé, Ze kupujici zvoli pravo na odstoupeni od smlouvy, je odstoupeni od smlouvy U¢inné dnem
doruceni reklamace. Ustanoveni bodu 1. tohoto pismene se nepouZije.

5. Pokud prodavajici reklamaci neuzna, mlze byt jeji opravnénost ovéfena znaleckym posudkem, ktery
obstara kupujici. V pfipadé, Ze reklamace bude timto znaleckym posudkem oznacena jako opravnéna,
ponese prodavajici i naklady na vyhotoveni znaleckého posudku. Prava kupujiciho z vadného pinéni
vznikaji i vtomto pfipadé dnem doruCeni reklamace prodavajicimu. ProkaZe-li se, Ze kupujici
reklamoval neopravnéné, je povinen uhradit prodavajicimu prokazatelné a (celné vynaloZené naklady
na odstranéni vady.

Lhata na odstranéni vad

Reklamované vady se prodavajici zavazuje odstranit vsouladu s uplatnénym pravem kupujiciho
bezodkladng, nejpozdeji viak do 20 (slovy: dvaceti) pracovnich dnli ode dne doruéeni reklamace.

Smiuvni strany se zavazuji poskytovat si navzajem pfi odstrafiovani vad véci veskerou potiebnou

soucinnost tak, aby byly vady fadné a véas odstranény. Prodavajici je povinen zejména:

1. v pfipadé odstranéni vady dodanim nové véci dodat novou véc na tutéz adresu, kde byla kupujicimu
odevzdana nahrazovana véc, a

2. véc, jejiz vada ma byt odstranéna opravou, pfevzit k opravé v misté, kde byla kupujicimu odevzdana,
a po provedeni opravy opravenou véc opét v tomto misté predat kupujicimu.
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Prevzeti véci k odstranéni vad a nasledné pfedani véci po odstranéni vad probéhne vzdy v pracovni d ny
v dobé od 10:00 do 15:00, nebude-li mezi prodavajicim a kupujicim dohodnuto jinak.

f) Zaruéni servis
1. Prodavajici je povinen v pribéhu zaruéni doby provadét bezplatné veSkeré servisni Ukony, jejichz
provedenim podmifiuje platnost zaruky. Terminy servisnich Ukond budou stanoveny dle provoznich
mozZnosti kupujiciho,
2. Prodavajici je povinen v pribéhu zarutni doby provést alespon jednou roéné bezplatnou servisni

prohlidku véci. Servisni prohlidka bude zahmnovat zakladni servisni Ukony, zejména sefizeni,
odzkouseni a ovéfeni spravné funk&nosti véci tak, aby véci mohly nadéle spolehlivé pinit svij ucel.

Smiuvni strany sjednavaji, Ze zaruku za jakost nijak neovliviluji béZné servisni Ukony provadéné pfimo
kupujicim bez pfitomnosti prodavajiciho, pokud jsou provadény v souladu s doklady k vécem. Kupujicimu
zejména nesmi byt branéno v rutinnich zasazich a vyménach dild napfiklad instalaci ochrannych samolepek
nebo peceti.

Uplatnéni prav dle tohoto Clanku kupujicim, jakoz i pinéni jim odpovidajicich povinnosti prodavajicino neni
podminéno ani jinak spojeno s poskytnutim jakékoli dalSi Gplaty kupuijiciho prodavajicimu, pfip. jiné osobé;
kupujicimu naleZi i nahrada naklad( (celné vynaloZenych pfi uplatnéni téchto prav. To neplati pro ustanoveni
odstavee nasledujiciho.

V piipadé, Ze prodavajici neodstrani vadu dle tohoto ¢lanku nebo pokud prodavajici odmitne vadu odstranit,
je kupujici opravnén vadu odstranit na své naklady a prodavajici je povinen kupujicimu uhradit naklady
vynaloZzené na odstranéni vady, a to do 10 (slovy: deseti) dnl ode dne jejich pisemného uplatnéni u
prodavajiciho. V pfipadech, kdy ze zaruénich podminek vyplyva, Ze zarucni opravy mize provadét pouze
autorizovana osoba nebo kdy neautorizovany zasah je spojen se ztratou prav ze zaruky, smi kupujici vadu
odstranit pouze vyuZitim sluZeb autorizované osoby.

Vil
Smiuvni pokuty

V pfipadé prodieni prodavajiciho oproti Ih(té pro odevzdani véci dle &1, V. odst. 2) této smlouvy se prodavajici
zavazuje kupujicimu zaplatit smiuvni pokutu ve vydi 0,1 % (slovy: nulaceljednadesetina procenta) z
kupni ceny véetné DPH za kazdy zapoCaty den prodleni.

Byly-li véci kupujicim prevzaty i pfes vadu, pfip. i pfes neodevzdani nékteré z véci ve smluvené thité, pak se
prodavajici v pfipadé nedodrzeni lhty dle &l. V. odst. 6) pism. e) bod 2. posledni véta smiouvy zavazuje
kupujicimu zaplatit smiuvni pokutu ve vy$i 0,2 % (slovy: nulaceladvédesetiny procenta) z kupni ceny véetné
DPH za kazdy zapoCaty den prodleni. Ustanoveni odst. 3) tohoto ¢lanku se nepouZije.

Pokud prodavajici ve sjednané lhité neuspokoji prava kupujiciho z vadného pinéni v zaruéni dobé, zejména
ve sjednané Ihité nezaplati ¢astku odpovidajici poZadované slevé z kupni ceny Ci neodstrani reklamovanou
vadu, zavazuje se kupujicimu zaplatit smiuvni pokutu ve vysi 0,05 % (slovy: nulacelépétsetin procenta) z
kupni ceny véetné DPH, a to za kazdou vadu, ve vztahu k niZ je s uspokojenim prév kupujiciho z vadného
pinéni v prodleni, a za kazdy zapoCaty den prodieni.

Pokud bude kupujici v prodleni s Ghradou faktury ve sjednané Ihité, je prodavajici opravnén poZadovat po
kupujicim zaplaceni aroku z prodleni ve vysi 0,05 % (slovy: nulacelapétsetin procenta) z dluzné Castky za
kazdy i zapoCaty den prodieni.

Smiuvni pokuty se stavaji splatnymi dnem nasledujicim po dni, ve kterém na né vznik! narok.

Uplatnénim naroku na smiuvni pokutu neni dotéeno opravnéni kupujiciho poZadovat nahradu Skody
zplisobenou porusenim povinnosti ze strany prodavajiciho, které je zajisténo smiuvni pokutou. To plati i
tehdy, bude-li smluvni pokuta sniZena rozhodnutim soudu.
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1)
2)

IX.
Odstoupeni od smiouvy

Prodévajici je opravnén od smlouvy odstoupit v pfipadé podstatného poruseni povinnosti kupujiciho.
Kupujici je opravnén od smlouvy odstoupit
a) v pfipadé byt nepodstatného poruseni povinnosti prodavajicino podle této smiouvy,

b) bez zbyte€ného odkladu poté, co z chovani prodavajiciho nepochybné vyplyne, Ze porusi smiouvu
podstatnym zplsobem, a neda-li na vyzvu kupujiciho pfimérenou jistotu,

c) vpfipadé vydani rozhodnuti o Upadku prodavajiciho dle § 136 zékona ¢. 182/2006 Sb., o Upadku a
zpusobech jeho fedeni (insolvenéni zakon), ve znéni pozdéjSich predpist,

d) v pfipadé, Ze prodavajici v nabidce podané do zadavaciho fizeni k vefejné zakazce uved! informace nebo
prediozil doklady, které neodpovidaji skutecnosti a mély nebo mohly mit viiv na vysledek tohoto
zadavaciho fizeni.

Smluvni strany sjednavaji, Zze za podstatné poruseni smlouvy se mimo vyslovné uvedenych piipadl povazuje
rovnéZ takové poruseni povinnosti smiuvni strany, o némz jiz pfi uzavieni smlouvy védéla nebo musela védét,
Ze by druh& smluvni strana smlouvu neuzaviela, pokud by toto porudeni pfedvidala.

Smluvni strany jsou opravnény od smiouvy odstoupit v pfipadé, Ze bude pozastaveno nebo ukonéeno
poskytovani dotaCnich prostfedkd Cerpanych na realizaci pfedmétu smlouvy z OP VaVpl.

Odstoupeni od smlouvy musi byt provedeno pisemné, jinak je neplatné. Odstoupeni od smlouvy je ¢inné
dorucenim pisemného oznédmeni o odstoupeni od smiouvy druhé smiuvni strané.

X.
Dodatky a zmény smlouvy; Kontaktni osoby

Tuto smlouvu Ize ménit nebo doplnit pouze pisemnymi priibézné Cislovanymi dodatky podepsanymi obéma
smiuvnimi stranami. PfedloZi-li néktera ze smiuvnich stran navrh dodatku, je druha smluvni strana povinna se
k takovemu navrhu vyjadfit do 15 (slovy: patnacti) dnli ode dne nasledujiciho po doruceni navrhu dodatku.

Pouze to, co se uvozuje nebo k ¢emu se dodava ,nebude-li mezi prodavajicim a kupujicim dohodnuto jinak*,
mizZe byt smluvnimi stranami dohodnuto i Ustné. Ma se za to, Ze osobami opravnénymi k takové dohodé za

smluvni strany jsou i jejich kontaktni osoby.
Kontaktni osoby smluvnich stran
Kontaktni osoby smiluvnich stran uvedené v této smlouvé jsou opravnény

a) vést vzajemnou komunikaci smiuvnich stran, zejména odesilat a pfijimat oznameni a jina sdéleni na
z&kladé této smiouvy, a

b) jednat za smluvni strany v zéleZitostech, které jsou jim touto smlouvou vyslovné svéfeny.

Jako kontaktni osoba mUZe za smluvni stranu v rozsahu tohoto odstavce jednat i jina ¢i dalsi osoba, a to na
zékladé pisemného oznameni smiuvni strany o jiné ¢i dal$i kontaktni osobé doruceného druhé smiuvni

strané.
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1)
2)

Xl.
Zavéreéna ujednani

Smluvni strany sjednavaji, Ze smlouva miZe byt uzaviena vyhradné pisemné.

Neni-fi vtéto smlouvé smiuvnimi stranami dohodnuto jinak, fidi se prava a povinnosti smiuvnich stran,
zejména préava a povinnosti touto smlouvou neupravené ¢i vysiovné nevyloucené, pfislusnymi ustanovenimi
OZ a dal$imi pravnimi pfedpisy uCinnymi ke dni uzavieni této smiouvy. Smiuvni strany se dohodly, Ze na
prava a povinnosti zalozené touto smilouvou nebo v souvislosti s ni se nepouzije Umiuva OSN o smlouvéch o
mezinarodni koupi zboZi ze dne 11. 4. 1980.

Pisemna forma

a) VyZaduje-li smlouva pro uplatnéni prava, spinéni povinnosti ¢i pro jiny (kon pisemnou formu, je tato
zachovana, i kdyZ je Ukon ucinén prostfednictvim e-mailové zpravy bez uznévaného elektronického
podpisu.

b) Ustanoveni pfedchoziho pismene neplati pro
1. uzavfeni smlouvy,

2. uzavieni dodatku ke smlouvé,
3. odstoupeni od smlouvy a
4, ustanoveni smlouvy, z jejichz Upravy to vyplyva.

¢) Smiuvni strany mohou namitnout neplatnost zmény této smlouvy z divodu nedodrZeni formy kdykoliv, i
poté, co bylo zapoCato s pinénim.,

Nedilnou soucasti smlouvy jsou niZe uvedené pfilohy smlouvy:

a) Priloha ¢. 1 - Technicka specifikace véci,

b) Pfiloha &. 2 — Dodaci list

¢) Pfiloha ¢. 3 ~ Nabidka prodavajiciho.

Smiuvni strany sjednavaji, Ze v pfipadé nesrovnalosti ¢i kontradikci maji ustanoveni ¢l. 1. az XI. smlouvy
piednost pfed ustanovenimi viech pfiloh smlouvy. Smiuvni strany déle sjednévaji, Ze v pfipadé nesrovnalosti
¢i kontradikci mezi jednotlivymi piilohami je rozhodujici znéni pfilohy, jejiz Ciselné oznaceni uvedené v tomto
odstavci je nizsi.

Neni-li vyslovné uvedeno jinak, jsou veskeré Ihaty v této smlouvé sjednany v kalendafnich dnech; pfipadne-li
posledni den Ihity na sobotu, nedéli nebo svatek, je poslednim dnem Ihiity nejblize nasledujici pracovni den.

Prodavajici je opravnén prevést svoje prava a povinnosti z této smlouvy na tfeti osobu pouze s pfedchozim
pisemnym souhlasem kupujiciho. § 1879 OZ se nepouZije.

Kupujici je opravnén pfevést svoje prava a povinnosti z této smiouvy na tieti osobu.

Prodavajici se za podminek stanovenych touto smiouvou v souladu s pokyny kupujiciho a pfi vynaloZeni
veskeré potfebné péce zavazuje:

a) archivovat nejméné do 31. 12, 2025 veskeré pisemnosti zhotovené v souvislosti s pinénim této smlouvy a
kdykoli po tuto dobu kupujicimu umoZnit pfistup k témto archivovanym pisemnostem; kupujici je opravnén
po uplynuti deseti let ode dne prevzeti véci od prodavajiciho vyse uvedené dokumenty bezplatné pfevzit;
stanovi-li pravni pfedpis u nékterého dokumentu delsi dobu archivace, je prodavajici povinen fidit se
takovym pravnim pfedpisem;

b) jako osoba povinna dle § 2 pism. e) zakona €. 320/2001 Sb., o financni kontrole ve vefejné spréave, ve
znéni pozdéjsich pedpist, spolupUsobit pfi vykonu finanéni kontroly, mj. umoznit fidicimu organu OP
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VaVpl, Ministerstvu Skolstvi, mladeze a télovychovy, Ministerstvu financi jako audithimu organu a
platebnimu a certifikatnimu organu, povéfenym auditnim subjektlim, finanénim Gfaddm, organdm
Evropské komise, Evropského (éetniho dvora a Evropského Gfadu pro potirani podvodného jednani,
statnim zastupitelstvim, Nejvy$simu kontrolnimu (fadu, Ufadu pro ochranu hospodarské soutéze a dal$im
organtim, které ke kontrole opraviiuji pfislusné pravni pfedpisy, vstup na mista, kde budou zavazky dle
této smiouvy pinény, a pfistup k informacim a dokumenttim vyhotovenym v souvislosti s pinénim zavazki
dle této smlouvy véetné pristupu i ktém informacim a dokumentiim, které podiéhaji ochrané podie
zvladtnich pravnich predpist (napf. obchodni tajemstvi, utajované skutecnosti), a to za pfedpokladu, ze
budou splnény poZadavky kladené pfislusnymi pravnimi pfedpisy (napf. § 11 pism. ¢) a d), § 12 odst. 2
pism. f) zakona ¢. 552/1991 Sb., o stéatni kontrole, ve znéni pozdéjsich pfedpisd). Prodavajici je povinen
poskytnout vy$e uvedenym organiim soucinnost pfi provadénych kontrotach;

¢) ve smiouvach se svymi subdodavateli umoznit kontrolnim organdm uvedenym v pfedchozim pismenu
kontrolu subdodavatelll prodavajiciho v rozsahu dle pfedchoziho pismena;

d) predloZit kupujicimu seznam subdodavatelll v souladu s § 147a odst. 1 pism. ¢) ZVZ, a to do 60 (slovy:
Sedesati) dnl ode dne prevzeti véci. V seznamu prodavajici uvede subdodavatele, jimz za plnéni
subdodavky uhradil vice nez 10 (slovy: deset) % z kupni ceny. Ma-li subdodavatel prodavajiciho formu
akciové spolecnosti, je prodavajici povinen pfedloZit v pfiloze k seznamu subdodavatell také seznam
vlastnikll akcii takovéhoto subdodavatele vyhotoveny ve Ihiité 90 (slovy: devadeséati) dnli pfede dnem
pfedloZeni seznamu subdodavatell. V seznamu vlastnikli akcii uvede prodavajici viastniky akcii
subdodavatele, jejichz souhrnna hodnota pfesahuje 10 % (slovy: deset procent) z&kladniho kapitalu;

Prodavajici se rovnéz zavazuje strpét uvefejnéni této smlouvy véetné pfipadnych dodatk{ kupujicim podle §
147a ZVZ.

Pokud se stane nékteré ustanoveni smlouvy neplatné nebo neléinné, nedotyké se to ostatnich ustanoveni
této smiouvy, ktera zistavaji platna a G¢inna. Smiuvni strany se v takovém pfipadé zavazuji nahradit dohodou
ustanoveni neplatné nebo nelcinné ustanovenim platnym a (¢innym, které nejlépe odpovida pivodné
zamySlenému Uéelu ustanoveni neplatného nebo neuginného.

10) Pfipadné rozpory se smiuvni strany zavazuji feSit dohodou. Teprve nebude-li dosaZeni dohody mezi nimi

mozné, bude véc feSena u vécné pfislusného soudu die zakona ¢. 99/1963 Sb., obfansky soudni fad, ve
znéni pozdéjsich predpisd, a to u mistné pfislusného soudu, v jehoz obvodu ma sidlo kupujici.

11) Tato smlouva obsahuje Upiné ujednani o pfedmétu smiouvy a viech naleZitostech, které smluvni strany mély

a chtély ve smlouvé ujednat, a které povaZuji za dileZité pro zavaznost této smiouvy. Zadny projev smiuvnich
stran ucinény pfi jednani o této smlouvé ani projev uginény po uzavfeni této smiouvy nesmi byt vykladan v
rozporu s vyslovnymi ustanovenimi této smlouvy a nezaklada zadny zavazek Zadné ze smluvnich stran.

12) Tato smlouva je vyhotovena ve &tyfech stejnopisech, z nichz kazdy mé platnost originglu. Kazda smiuvni

strana obdrzi po dvou z nich.

13) Smiuvni strany potvrzuji, Ze si tuto smlouvu pfed jejim podpisem pfecetly a Ze s jejim obsahem souhlasi. Na

VBmedne.........; e

prof. RNDr. Jaroslav Ko¢a, DrSc.,
feditel, BAASTATEY R A LI A
za kupujiciho

dlkaz toho pfipojuji své podpisy.

30 -07- 201

V Praze dne

OptiXs...

KFivoklatska 37, 199 00 Praha 9
1€ 02016770 DIC: C202016770
WWW.OpLixs.cz

Ing. Martin Klecka,
jednatel,
za prodavajiciho
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Priloha €. 1 - Technicka specifikace véci

Technicka specifikace véci nasleduje po tomto listu.

Nadlimitni vefejn zakézka na dodavky
Spektrofotometry a fluorimetry projektu CEITEC - &ast 3
Kupni smlouva Strana 16 (celkem 19)






Pfiloha €. 1 - Technicka specifikace véci - Spektrofotometry a fluorimetry projektu CEITEC - &ast 3

Typové oznaceni véci
Spektrometr Jaz a NIRQuest512-2.2 od vyrobce: Ocean Optics
Zakladni poZadavky kupujiciho

Pfedmétem smlouvy je zejména odevzdani sady dvou vldknovych spektrometr(, a to jednoho pro UV/VIS a jednoho pro blizkou IR oblast, se
simultannim méfenim spekter polem detektord (nebo CCD) pokryvajicich VIS a NIR obor, véetné zdroje spolu s vybérem vldken, sond a

dalsiho pfislusenstvi.

Komponenta

PoZadované technické a funkéni vlastnosti

PoZadovana hodnota

Nabidka prodavajiciho

Uchazeci uvedou ANO/NE; v pripade, ze
|e v technicke specifikaci uvedena mezn!

hodnota vlastnosti, je nutno uvest
Konkretni hodnotu, ktere jimi habizene
plnéni dosahuje; ma se za to, ze pokud
uchazeci neuvedou nekterou
pozadovancu hodnotu, jim! nabizene
plnéni dosahuje minimalni hodnoty
uvedeneé zadavatelem ve sloupc!
"Pozadovaneé technicke a tunkcni

Podet
moznych
pridélenych
bodi

viastnosti".
VIS spektrometr
minim. spektrdini rozsah spektrometru 200-1000 nm 200-1000 nm
spektraini rozliseni (FWHM, $térbina 25 um) lepsi nez 1,0 L
7 lepsinez 1 nm
v celém spekt. rozsahu nm

pomér signal/Sum pfi 100ms expozici
(maximalini signél do Urovné saturace)

200:1 nebo lepsi

250:1

parazitni svétlo (stray light)

méné nez 0.2%

Ano ( mensinez 0,1% pro 435 nm)/

integracni doba (minimalné) 10ms—-5s 4ms — 65 s
doba pFenosu dat 1 méfeni celého spektra 2 ms nebo kratsi Ang
filtrace vyssich Fadl (order sorting coating) ano Ano
A/D rozliseni (dynamicky rozsah) min. 16 bitd 16 bit

NIR spektrometr

minim. spektralni rozsah spektrometru

1000-2200 nm

900 - 2500 nm

spektralni rozliseni (FWHM) v celém spekt.

rozsahu lep$i nez 15 nm 3 g

pomér signdl/Sum p¥i 100ms expozici

(maximalni signdl do Urovné saturace) 7500:1

2000:1 nebo lepsi

parazitni svétlo (stray light) méné nez 2% Ano

integracni doba 2 ms =100 ms Ims - 60ms

doba prenosu dat 1 méreni 2 ms nebo kratsi Ano

A/D rozliseni (dynamicky rozsah) min. 16 bitl 16 bit

termoelektrické chlazeni ano Ano
software knihovny pro programovatelnou komunikaci Ano

ano

(Fizent, vycitani dat) se spektroskopy

Prislusenstvi

Sada 2 vlaken, SMA konektory, délka 2m - UV-VIS




Pokud VIS spektrometr sestdva (kvlli spinéni min. poZzadovanych parametr() z vice méficich kanalli (resp.
vice samostatnych zafizeni), poZzadujeme jedno vldkno délici vstup na pfislusny pocet vystupl
(“multifurkatni”)

primér 300-600um I 400 um

Reflexni sonda, SMA konektory, délka 2m - UV-VIS

Pokud VIS spektrometr sestéva (kvili spinéni min. pozadovanych parametrd) z vice méficich kandlG (resp.
vice samostatnych zafizeni), poZzadujeme sondu s pfislusnym pocetem vystupl (“multifurkdtni”)

pramér snimaciho vidkna ‘300—600um ’ 400 um

ni

lepsi rozliseni VIS spektrometru (v celém 1 bod za kazdych 0.05 1 nm (pro stérbinu 25 um), 0,8 pro
: nm pod 1,0 LY
spekt. rozsahu) . Stérbinu 10 um
lepsi pomér signal/Sum VIS spektrometru iabdog:riz:zzzﬁqso 250:1
lepsi rozliseni NIR spektrometru (v celém 1 bod za kazdych 0.5 5 nm (pro stérbinu 25 um), 4,3 pro
spekt. rozsahu) nm pod 15 nm Stérbinu 10 um
rozsifeni rozsahu do NIR oblasti 1 bod zkazdiych 30 2200 nm
nm nad 2200 nm
ménitelna Stérbina ve VIS detektoru (ve
vsech pfipadnych kandlech), dodéani sady ano/ne Ano
min. 3 Stérbin
ménitelnd Stérbina v NIR detektoru, dodani
sady min. 3 Stérbin ano/ne A
krat3i integraéni doba VIS spektrometru
(pod 1 ms) ano/ne Ne
digitalni vstup a vystup (pro ovladdani
zé%/érky) integrov;’n vg \(/IIDS spektrometru ano/ne i
digitalni vstup a vystup (pro ovladani
z:’f/érky) inte:rovZn v%fs spektrometru ano/ne e
termoelektrické chlazenf VIS spektrometru ano/ne Ne
solarizovand vldkna pro DUV oblast ano/ne Ano
solarizovand sonda pro DUV oblast ano/ne Ano
luminiscenéni vrstva pro pokryti DUV oblasti
VIS spektrometru Propesy ano/ne e
vélcova kolimaéni ¢ocka pro zvysSeni
Ucéinnosti VIS spektrometru ana/ne ciin
vélcova kolimaéni ¢ocka pro zvyseni b i
Géinnosti NIR spektrometru ano/ne We ' A




Piiloha ¢. 2 ~ Dodaci list

dle &. V. odst. 5) kupni smlouvy uzaviené dne ............... mezi Masarykovou univerzitou, Stfedoevropskym
technologickym institutem (CEITEC), sidlem Kamenice 753/5, 625 00 Brno, IC 00216224 & SPol. ........oovovvecccrversrr, ,
SIAIBM v NG s (dale jen ,smiouva“)

1. Identifikaéni Gdaje prodavajiciho a kupujiciho

Kupujici:
Nazev: Masarykova univerzita,
Stiedoevropsky technologicky institut (CEITEC)
Sidlo: Kamenice 753/5, 625 00 Brno
I¢: 00216224
DIC: CZ200216224
Zastoupen: prof. RNDr. Jaroslav Koou, DrSc., feditelem
Kontaktni osoby: Mgr. Filip Miinz, PhD., tel. &.: 549 49 4796,
e-mail; munz@physics.muni.cz
RNDr. Alois Nebojsa, tel. €.: 549 49 60489,
e-mail: nebojsa@physics.muni.cz
Prodavajici:

Obchodni firma/nézev/jméno:
Sidlo:

[of

DICNVAT:
Zastoupen: L
Zépis v obchodnim rejstiku: - i,
Bankovni spojeni:
BAN:
Korespondenéni adresa: .o

Kontakini oscby: L el € s e-mail: i
el & ce-mail

2. ldentifikace véci
.................................... , VYTObNE &ISI0: vurvvvriressneriireneins
.................................... , VYrobni €iSI0: ..o
3. Seznam atestu, certifikat( &i prohlaseni o shodé, které byly kupujicimu predany

4, Zpravy o revizich
Zprévy o revizich jsou souéasti tohoto dodaciho listu jako jeho pfiloha &, 1.

5. Doklady k vécem

Doklady, které jsou nutné k uZivani véci, zejména instrukce a navody k obsluze a Udrzbé véci, provozni manualy a
ostatni dokumenty nezbytné pro provoz véci, a pfip. dalsi doklady, které se k vécem jinak vztahuji, jsou soudasti
tohoto dodaciho listu jako jeho pfiloha &. 2.

6. Protokol o provedeném za$koleni obsluhy véci
Protokol o provedeném zaskoleni obsluhy véci je sou¢asti tohoto dodaciho listu jako jeho pfiloha ¢. 3.

Nadlimitni vefejna zakézka na dodavky
Spektrofotometry a fluorimetry projektu CEITEC - 8ast 3

Kupni smlouva Strana 17 {celkem 19)



Prodavajici a kupujici timto potvrzuji, Ze k odevzdani véct kupujicimu do3lo dne ...,

VBmMEdne ....oooccoviniv e

za kupujiciho za prodavajictho

Dolozka prevzeti véci kupujicim

Kupujici potvrzuje, Ze proved! kontrolu zjevnych vad véci a v souladu s ¢l V. odst. 6) smiouvy véci nepfevzal // pfevzal dne
Véci ke dni jejich pfevzeti nevykazuji zjevné vady // vykazuji vady, jejichZ soupis je soucasti pfilohy ¢. 4

dodaciho listu,

VBmédne ............cocvnviiiveie e,

za kupujiciho

Prilohy:
- & 1-Zpréavy o revizich
- & 2-Doklady k vécem
¢. 3 - Protokol o provedeném za$koleni obsluhy véci

- ¢ 4 - Soupis vad véci

Nadlimitni vefejna zakazka na dodavky

Spektrofotometry a fluorimetry projektu CEITEC - ast 3
Kupni smlouva Strana 18 {celkem 19)



Pfiloha ¢. 3 — Nabidka prodavajiciho

Nabidka prodavajiciho nasleduje po tomto listu.

Nadlimitni vefejna zakazka na dodavky
Spektrofotometry a fluorimetry projektu CEITEC - East 3
Kupni smlouva Strana 19 (celkem 19)






Nabidka vydana

I Dodavatel

OptiXs, s.r.o.
Krivoklatska 37/9
19900 Praha

Ceska republika
1C 02016770, DIC: CZO20016770.

; Miphit: +420 607 014 276
- E-mail info®optixs.cz
WA WWW L GDTIXG,C2

Qdbératet

~ sidio;

NAV0111/2015

Masarykova univerzita
erotinovo namésti 617/9

60200 Brno

Ceska republika

1C: 00216224, HC CZ00216224

Postovni adresa:

Masarykova univerzita

CEITEC - Stfedoevropsky technologicky
institut

Zerotinovo namésti 617/9

60200 Brno

Ceska republika

histo urtent

[ Forma dhrady:

]
} Zptisol dopravy
-
f Termin,
[ Vystavens: 03.06.201%
|

Masarykova univerzita

Prirodovédecka fakulta
Kotlaiska 2

611 37 Brno

Ceska republika

Cislo poptavky:

Oznacen dodavky MuoZstvi MJ

Sleva [%]

Cena za MJ Sazba DPH

Zéklad [Ké)

Celkem [Ké]

Sadn spektrometrd JAZ 3 NIRQUEST s plisiutenstvim

100 ks 508 583,00 21,00 598 583,00 724 285,43

Spextrometr JAZ, 3 kanaly, rozsak 200 - 1000 net, § ks
Spektrometr NIRQUEST 512-2.2, 1 ks
Specidin bifurkatni vidkno, 2 ks
Spec:iini reflexn sonda. 1 ks
Software Qceanview, 1 ks
Ommdnver SDK knibovny, 1 ks

Platnost nabidky do 4.9.2015

Rekapitutace DPH v K¢
Zakiad 0% 0.0 DPH 0% 0,00
Zaklag 10% 0,00 0PH 10% 39,00

Zaktag 15% 0,00 DPH 189 3.0 o
Zaklag 15% 0.00|DPH 15% 0,00 7akad [Ke) 598 583.00

4 Zawkad 21% 508 583,60|DPH 21%

125 762,43

Cetken 598 583,00 126 702,43
Registrace:

Registrovano u Mestsky soud v Praze pod &slems C 212818

Vytisténo systement ABRA FlexiBee,

724 285,43

Celkern [Ke}

[

R‘\azitko a podpis

OptiXs...

Kbivoklatské 37, 199 00 Praha 9
1¢: 02016770 DIC: CZ02016770
WWW.OpLixs.cz

Vytiskl: Katefina Binkova
franka 1

!



OptiXs
Technicky popis

Jedna se o sestavu spektrometril s pfisluSenstvim od firmy Ocean Optics.

VIS spektrometr

Jedna se o spektrometr fady Jaz v tfikanalové varianté pro pokryti rozsahu 200-1000 nm
s pozadovanym rozlisenim. Spektraini rozsah jednotlivych kandld je nasledujici:

Kanal 1: 200 —500 nm
Kanal 2: 450~ 740 nm
Kanal 3: 730 — 1000 nm

Podrobnéjsi informace jsou v pfilozeZeném datovém listu spektrometru Jaz.
NIR spektrometr

Jedna se o spektrometr fady NIRQuest, ktery je rozsifen o moZnost uZivatelsky vyméniteinych
S§térbin

Podrobnéjsi informace jsou v pfilozeieném datovém listu spektrometru NIRQuest.
Prislusenstvi

Sada 2 vidken, SMA konektory, délka Zm - UV-VIS

Jedna se o zékaznicky vyrobené vidkno s tfemi vétvemi na jednom konci a jedné na druhém pro
pouZiti s tfikanadlovym spektrometem Jaz. Vétev uréena pro kandl do UV oblasti vyuZiva solarizaci
odolné UV vidkno. U dalSich vétvi jsou vldkna pro VIS — NIR oblast, kde nedochazi k degradaci
vlivem UV zareni.

Reflexni sonda, SMA konektory, délka 2m - UV-VIS

Obodobné jako opticka vldkna se jedna o zékaznicky vyrobenou sondu se étyFmi vétvemi na
jednom konci ()tfi pro spektrometr Jaz a jedna pro svételny zdroj. Vétev uréend pro UV kandl
spektrometru a svételny zdroj vyuZiva solarizaci odolna vidkna. U dal§im vétvi jsou vidkna pro VIS -
NIR oblast, kde nedochazi k degradaci viivern UV zéfeni,

UZivatelsky vyménitelné $térbiny

Soucdsti dodavky je sada tfi stérbin pro kaidy spektrometr. Jedna se o §iFku 10, 25 a 100 um. V
ptipadé potfeby je moiné pii pfipadné objedndvce ucit velikosti jiné. Dostupné jsou velikosti 10,
25, 50, 100 a 200 um. V pfipadé Stérbiny

lz] OptiXs, s.r.o.
1€: 02 016 770, DIC: CZ 02 016 770, KFivokldtska 37, CZ, 199 00 Praha 9
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" Jaz Modular Spectrosco

Jaz is unfettered by the limits of

Meet Jaz" - the world's coolest
modular measuring suite.

Like nothing you've ever seen be-
fore, Jaz is a community of stackable,
modular and autonomous instru-
ments that combine to create the
ultimate in smart sensing for lab, field
and anywhere your work takes you.

traditional optical sensing
instrumentation, Its unique features
and expandable platform make it
uniquely suited for field applications,
remote sensing, process flow, quality

assurance and more.

Jaz brings you an unparalleled level
of flexibility. With replaceable slits, a
choice of various modules and more,

Jaz is what you make it,




Smarter than the Avera

Meet the Jaz Modular Sensing Suite

We designed Jaz® to incorporate a number of autonomous moduiles
that share common networking and electronics. Because of its modular
design, high-performance spectrometer, Ethernet connectivity, battery
operation and PC-free performance, Jaz is nimble in a virtually endless
array of applications.

And, since your Jaz can operate independently of your computer, there's
no limit to where it can take you.

Customize your Jaz modules to include light sources, multiple channels
and more, The choices are only limited by your imagination,

Make Jaz Your Own

Imagine having all the gear needed for optical sensing in one,
convenient form, That's what we've done with Jaz while blending the
functionality of all its parts into a single, seamless instrument.

A basic Jaz includes the spectrometer modute and onboard DPU. All
other modules are optional 50 you can mix and match for the configura-
tion that best handles your application. Jaz has a home in the lab, the
field, the process line and anywhere you need reliable, accurate opticat
sensing.

Operating software and development packages are avallable separataly.

ge Spectrometer




Jaz Modules

Here's How it Breaks Down

~ Jaz Spectrometer Module
- ‘Benchmarked to the performance standards of
the USB2000+ Spectrometer
[ = 200-1100 pim Sony ILX5118.CCD array detector
‘= Multiple gratings available

— DPU Module

——— Ethernet Module

- Jaz DPU Module
| - 128 x64 OLED display
- Choice of twa screen/button orientations

! : . —— industrial Module (ind
- Embedded microprocessor for data processing AR My

= Custom programmable seripting
1 : — B Modul
| JazEthernet Module ST
.= 100 Mbps; IEEE 802.3 compliant connectivity
5 SD. card stot 5 s Side Mount Module
- Enables remote access via any computer on the
same network
- Single-cable solution that provides PoE VIS/NIR Light Source Module
Jaz Industrial Module
- Communicates with RS-232 and R5-485 —— LED Light Source Module
- Provides analog and digital inputs/outputs
Jaz Battery Module :
8 ——— UVAVIS Light Source Module

- Lithium-lon battery for up to 8 hours of use
- Rechargeable from Ethemet, USB or external

power supply
- 25D card slots for memory and other functions
Jaz PX Pulsed Xenon
Light S Modul
Jaz Light Source Modules e
- VISNIR Tungsten Halogen
= UVVIS Beuterium-Tungsten Halogen NeoFox Sport Phase
Measurement Module

= Pulsed Xenon
- LED pptiens

Jaz Side Mount Module

- Lets you affix Jaz to tripod, breadboard and
maore

= Has Y4720 threaded mounts ¢n three sides of
the module

—_—

r— Spectrometer Modules
p— )

“ lllustration only - your configuration may vary,

powgy  POWERLED OLED DISPLAY
4 Have it your way
SCROLLUP/ In Jaz, modularity takes on a new dimension - the “z" dimension. Our configuration
MENU UP VEs/ stacks modules vertically, with each layer adding more functionality. The drawing above

conveys all the options available for making spectral measurements, Toward the bottom
of the stack you'll notice the NeoFox Sport. NeoFox is its own instrument - the detector
part of our optical oxygen sensor systems — and wouldnit appear in a stack like this, but

SCROLLLEFT

SCROLL DOWN/ PR ::r':zu 2‘:{' it we included it here to demonstrate that the Jaz architecture can be engineered into
MENU DOWN other types of monolithic, portable sensing devices. For more on NeoFox, see page 164,

www.oceancpticscom Tel: +1727-733-2447 63




Under the Hood

Mix and match Jaz modules to create a smart, reliable system specifically
for your own application.

Not sure which configuration best suits your application? Contact an Ocean Optics Applications Scientist or visit us onfine at www.oceanoptics.com,

Physical 108.2 mm x 63,5 mm x 57 mm LWH, 352 g (JAZ-COMBO only)
Dotector Sony ILX5118 linear siicon CCD array (200-1100 nm)
Wavelength range: Grating dependent (extended-range grating available for 200-1028 nm coverage)
Optical resolution: ~0,3-10.0 nm FWHM
Sjgnal-gnnoise ratio; 250:1 (at full signal)
% resolution; 16 bit
Dark noise: 50 RMS counts
mamic rapge. 8.5 x 107 {system), 1300:1 for a single acquisition
integration time. 870 ps 10 65 seconds (20 s typical maximum)
Stray light: «0.05% at 600 nm; <0.10% a1 435 nm
Sensitivity: " 75 photong/count at 400 am; 41 photonsicount at 800 nm
Fiber aptic connpetor. SMA 905 to 0.22 numerical apenure optical fiber
Electonios connecton 18-pin MHDMI connector. use ADP-MHOMI-RSE232 adapter to Interface to K8-232
Chan;s!s‘supported: Up to § spectrometers
“EEmnwgmﬁon Buppoted; Yes
Power opgnns: Wall transformer (+5VDC), Powar over Ethernet (Class Il PoE provides 12 Watts), USB; integrated battery module

(JAZ-B); Solar charger and external balieries

npuis/Outputs:

Yes, 4 onboard digital user-programmable GPIOs

Computer interface:

Onobogrd Blackfin® microprocessor

Operating systems:

. Windows XP, Vista (32/64 bit), Windows 7 (32/64 bit); OS X and Linux when using the USE interface on PCs

Etheret Module (optianaly

IEEE 802.3-compliant 10/100; includes 2 GB SD card

indugtrial Commurications Module
{optional): :

Interfaces (RS-232, RS-485), 4 analog /0, 8 digital O

Trigger modes: Normal (free-running), Software, Synchronization and External Hardware
w— s

Btrobe funchons: Continuous, Single, Lamp Enable
NN

Operating software: Basic Jaz software (included) operates from DPLU interface; SpectraSuite (separate purchase) acquires data from USE or

Ethernet connection: Overture software also available

»\pplic;ﬂons softwarn:
; )

Irradiance measurement and other options available; application is loaded to an SD card and operates from DPU imterface

Development sofiwa

JAZB Medule (optional integrated
panery)

Scrpting program and AP option for writing your own applications

Rechargeable Lithium-lon; lifetime depends on number of modules (~8 hours for JAZ-COMBO only)

Rechargeable battery accessonies:

Lithium-Polymer solar battery, ~12 hours litetime w/iAZ-COMBO, Lithium-lon external batfery, 21 hours lifetime wiJAZ-
COMBO

S card stora

JAZ-B module includes (2} 2-GB $D cards

JAZAUVAVIS (optional module):

Deuterum-Tungsten Hatogen (210-1100 nmy; lifetime is ~1,500 hours (recommended for UV absorbance)

JAZ-PX {optional module):
oot e -

Pulsed Xenon {190-1100 nm); lifetime is 4 x 10* flashes to 50% of initial intensity

JAZVIS-NIR (optional modula);

Tungsten Halogen (380-1100 nm); litetime 15 500-10,000 hours depending on power setting

365 nm, 408 nm, 470 nm, §80 nm, 640 nm and White wavelength options

Yeos (all modules)

Yes (all moduies)

wwwoceanopiicscom Teli #1727 7332447
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Preconfigured Jaz des’[ems

Portable Setups for Field and Beyond

At the heart of the Jaz-ULM-200 is a spectroradiometrically calibrated
spectrometer with built-in microprocessor and display. Also in the
instrument stack is an Ethernet module for remote measurements, a
battery module for handheld or field operation and a mounting fixture for
orienting the system in different positions. Additional components include
SD cards for data storage, a direct-attach cosine corrector for collecting
radiation within a 180° Field of View, and both soft-sided and Pelican-brand
carrying cases.

N
O

Abs Irrad
S N

3}

400 500 600 700
Wavelength (nM)

Lumens: 0.1102
Lux : 9230.9
PAR: 163.42

Watts: 0.0005

Special Software for Calculating Irradiance Values

With its Jaz-A-IRRAD irradiance software, the Jaz-ULM-200 allows users
to capture, process and store full spectra without a PC. Jaz-A-IRRAD

is stored on an 5D card and loaded to the system. In just three simple
clicks, the software collects spectral irradiance information from the -a - : e
selected light source. This data can be pracessed to give the intensity
parameter of choice, including uW/cm?/nm, lumens, lux, PAR or any
other light intensity parameter. The system’s three-button wizard
simplifies operation so that even non-spectroscopy experts are able to
perform fast and accurate measurements. More detailed analysis can
be performed using SpectraSuite software on a PC.

Advantages of the Jaz-ULM-200

- All-in-one system with everything you need for irradiance
measurements

- Simple calculation of key irradiance parameters in a single device

- Capture and storage of spectral characteristics right on the unit

- Lightweight, portable system convenient for lab, process or field

- Remote access and networking capability with built-in Ethernet

About the Applications

The Jaz-ULM-200 setup is an ideal solution for spectral irradiance applications such as process control in LED sorting systems,
monitoring of LED output in greenhouse and other operations and quality control analysis of UV curing sources. The system is also
conveniently appointed for solar irradiance measurements.

www.oceanopticscom Tel: +1727-733-2447 65
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| Preconfigured Jaz

Sdgs’tems

Portable Setups for Field and Beyon

Thanks to its small footprint, built-in computing power and onboard display, Jaz is an

excellent option for field applications of all types. Build your own Jaz setup or select from

one of these fully integrated, application-ready options:

Jaz-EL Spectrometers

We offer three versions of a lightweight, portable spectrometer system complete with
integrated Lithium-lon battery, SD card storage of your spectra and software for

post-processing of data back in the lab. Each option is available with our standard line of

Jaz accessories.

- JAZ-EL200 is for UV-VIS measurements from 200-850 nm

- JAZ-EL350 s for VIS-NIR measurements from 350-1000 nm
- For extended-range coverage, the JAZ-EL200-XR1 is responsive from 200-1025 nm

SpectroClip-JAZ-TR

This fully integrated system comprises the SpectroClip sampling optic, a two-channel
Jaz spectrometer (each channel covers 350-1000 nm), a VIS-NIR light source, Ethernet

and battery modules, three optical fibers, a reflection standard and a carrying case. Also

included is a software script for optimizing the two-channel Jaz spectrometer setup.

The SpectroClip-TR has two integrating spheres to collect light transmitted through the

sample and reflected from the sample. SpectroClip-JAZ-TR is ideal for diffuse

transmission/reflection measurements of flat samples such as leaves and other biological

materials. There's additional information on SpectroClip on the next page.

Jaz Field System Specifications

Foatures JAZ-EL200 JAZ-EL200:-XR1 : SPECTROCLIPJAZ-TR
Spectometer module: Single channel Single channel Single channel Two channel
Preconfigured spectral range:  200-850 nm 200-1025 nm 350-1000 nm 350-1000 nm (both channels)
Ethemnet module: Optional Optional Optional Included
Battery module: Included Included Included Included
Light source module: Optional; recommend UV-VIS  Optional; recommend UV-VIS  Optional; recommend VIS~ included (VIS-NIR source)
source or Pulsed Xenon source NIR source
module
Optical fibers: Optional Optional Optional Included (Jx 1-meter length
QP-600-VIS-NIR patch cords)
Accessories: Optional Optional Optianal Included (SpectroClip-TR)
and reflection standard
Software: Jaz Standard Operating Jaz Standard Operating Jaz Standard Opserating Jaz Standard Operating Soft-
Software and SpectraSuite Software and SpectraSuite Software and SpectraSuite ware and custom SpectroClip
Operating Software Operating Software Operating Software software script
Carrying case: Optional; recommend Jaz~ Optional; recommend Jaz- Opticnal: recommend Jaz- Included (Pelican casa)
Pack-S shoulder holster Pack-S shoulder holster Pack-S shoulder halster
Spectrometer !
Entrance aperture: 25 um width slit 25 pm width slit 25 pm width slit 25 pm width slit
Gratings: Grating #1 (200-850 nm) Grating #31 (200-1025 nm) Grating #2 (350-1000 nm) Grating #2 (350-1000 nm)
(both channels)
Detector collection lens: Yes, L2 Yes, L2 Yes, L2 Yes, L2
UV enhanced window: Yes, installed with detector Yes, installed with detector No No
Order sorting options: 200-850 nm filtenng installed  200-850 nm filtering installed ~ 350-1000 nm filtering installed 3601000 nm filtering installed
at the detector at the detector at the detector at the detector
Optical resolution: ~1.3 nm (FWHM) 1.7 nm (FWHM) ~1.3 nm (FWHM) ~1.3 nm (FWHM)

66
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Jaz SpectroClip and Field Accessories

~ Convenient Tools for Jaz Field Analysis

We offer several handy tools for your Jaz field work. including extra battery power options, sampling devices and carrying cases. Thanks to its small
size, built-in computing power and monolithic design, Jaz is ideal for applications requiring portability and reliability.

Jaz SpectroClip

SpectroClip is the perfect handheld device for measuring thin materials and other
samples in the field and is especially suited to chlorophyll analysis in leaves and other
plants. With SpectroClip and a suitable Jaz or other Ocean Optics spectrometer, you can
easily measure diffuse flat objects in both transmission and reflection simultaneously.
Samples with maximum thickness of 1 mm can be measured,

Two integrating spheres function as SpectroClip’s collection probes and can be con-
nected to any Ocean Optics spectrometer for acquiring data. The top integrating sphere
also includes an input port for a fiber-coupled light source to illumninate your sample.
Spectrollip's integrating spheres capture diffuse reflected or transmitted light more
efficiently than lens-based collection optics. Indeed, SpectroClip is ideal for ransmission
measurements of very diffuse samples such as leaves, where scattering makes the use of
collimating lenses impractical,

SpectroClip can be purchased as part of a fully integrated Jaz system (SpectroClip-Jaz-TR)
orin one- or two-integrating sphere versions:

- SpectroClip-R has one integrating sphere to collect reflected light from your sample.
- SpectroClip-TR has two integrating spheres that cotlect both transmitted light through your sample and reflected light from the sample.

Jaz Field Accessories

Extra Power Options and Carrying Packs

Jaz Pack Jaz Solar Pack Jaz External
Our Jaz Packis the Harness the power Battery
rough and tumbie Jaz of the sun when The Jaz External

Battery Pack is
a multipurpose,

you're in the field!
The Jaz Solar Packis

accessory made from
lightweight, water-resis-

tant fabric that stretches the handy acces- rechargeable

10 hug your Jaz safely sory that powers and Lithium-lon

and securely, Its unigue recharges your Jaz battery that con-

flip-top helps you see battery module via nects directly to the 5V power

your OLED display in the its mini-USB cable. connection on the DPU module of your Jaz.
brightest of sunshine and its adjustabie fit The Jaz Solar Pack recharges itself through This powerful accessory is ideal for remote
easily accommadates your configuration. the sun or electrical socket and can indepen- sensing and field applications and can triple
Jaz Pack Shoulder Strap Item Code - JAZ-PACK-S dently power your Jaz for up 1o 4 hours. the operating lifetime of your Jaz unit.

Jaz Pack Waist-belt item Code - JAZ-PACK-W item Code « JAZ-SOLAR ftem Code - JAZ-EXT-BP-50WH

About the Applications

With add-on software such as SpectraSuite-PAR, users can turn Jaz into a tool for calculating Photosynthetically Active Radiation
(PAR). PAR is important in evaluating the effect of light on plant growth. It is defined as the integral over the range 400-700 nm
of the absolute irradiiance spectrum {the spectrum of light incident on the plants), which is then converted from pW/em? to
pmol/mé/s,

wwwoceanoplicscom Tel +1727-733-2447 67
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The Jaz Spectrometer

Smart Design Makes all the Difference

We took a page from our USB2000+ miniature spectrometer and buiit the Jaz spectrometer module to be just as powerful and just as accurate,
The systern's 2048-pixel, Sony ILX511B linear silicon CCD array detector delivers outstanding performance and - though Jaz’s Czerny-Turner optical
bench may be familiar - the rest of the Jaz spectrometer module is anything but ordinary,

1.2 Detector Collection Lens

Jaz's cylindrical lens ensures aberration-free performance and is fixed to the detector’s
window to focus light onto the shorter detector elements. It increases light-collection
efficiency by Sx and reduces stray light.

Replaceable Slits
Unlike the fixed slits in most spectrometers, Jaz allows you to change your entrance
aperture to suit your application. Most Jaz slits are 1 mm tall and come in various widths

from 5 to 200 pm.
ftem ) Description

INTSMAGO5 0 5 um wide X 1 mm high ~3.0 pixels OF1-WG506 Transmits light =805 nim
ENYS'M.;TGfO ' 10 Jm wide X 1 mm high ~3,2 pixels OF1-GG375 Transmits light >375 nm
mrsr?m"?ﬁs 10 pm wide x 50 um high ~5.2 pixels OF1GGATS Transmits light >475 nm
INTSMA@'JF: 25 um wide x 1 mm high ~&.2 pixels OF 1005815 Transmits light 615 nm
INTSMA-D50 : 50 pm wide x § mm high 6.8 pixels OF10(650 Transmits light >650 nm
INTSMA-100 100 pm wide x 1 mm high ~12.0 pixels OF1-0G590 Transmits light >690 nm

.TI:'EMAQOO 200 pm wide X 1 mir hugh ~24.0 pixels

Grating and Wavelength Range
Choose from multiple gratings for each Jaz spectrometer channel, Your choice of
grating groove density helps to determine optical resolution, spectral range and blaze

wavelength.

uv 600 850 nm 300 nm 200-575 nm
2 Uv-vIS 600 &850 nm 400 nm 250-800 nm
S s
3 : VIS-Color 600 850 nm 500 nm 350-850 nm
i
4. NIR 600 625 nm 50 nim 530-1100 nm Detector Description
8. uv-vis 1200, 300 nm Helographic ~ 200-400 nm DET2B-2004850 . Sony ILX5118B detector, installed,
: - uv w/200-850 nm vanable longpass
8 NIR 1200 200-270 nm  750.nm 500-1100 nm gﬂer fnduk\llvg'guam window;ﬂ
q est for - systems config-
7 UV-VIS 2400 700-140 nm Helograie. - 200-500 nm red with Grating 11 or 2
: " DET2B-350-1000 Sony 1LX511B detector, instaliad,
8 ‘ uv 3600 50-75 nm Holographic  290-340 nm with 350-1000 nm variable long-
I w pass filler; best for VIS systern
9 VIS-NIR 1200 200-270 nm  Holographic  400-800 am configured with Grating #2 or #3
s DETZB-UV Sony ILX511B detector. installed,
10 UV-VIS 1800 100-190 nm  Holographic  200-835 nm with UV2 quartz window: best for
Uy systems configured for <360 nm
11 SRV 1800 120-160 nn Molographic  320-720 nm DET20.VIS Sony ILX5118 detector, instalied,
vis with VIS BK7 window, best for
12 Uv-VIS 2400 50-120nm  Holographic  260-780 nm Systems configured for 400 nm
VIS DET2B-200-1100  Sony KL.X5118 detector, installed.
PPe NIR ’ P » wl200-850 nm variable longpass
6’00 25 nm 1000 nm ’ 650«1100 nm fifter and UV2 quaniz window:
bz | UY-NIR 500 200-1028 nm 250 nm 250-450 nm west for XR grating #31
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The Jaz Spectrometer
Optical Bench Options: Gratings

The graphs below are grating efficiency cusves for gratings with groove densities of 500, 600, 1200, 1800 and 2400 mm*. Additional information is
available at www.oceanaptics.com/Products/bench_grating_usb.asp.

Groove Density of 600 mny* Groove Density of 1200 mm”

(] ®
mw "
£ §
% " % ® 1“
., 4 N
® o L .
e % oy 05 wy "w R L2 AL "we T »e 0% “e o L) ™ i e VR 1 160
v gy WM’_
[renns Grating #1  swes Grating ¥2  wess Grafing #3 Grating #4 . Grating #94] o ing #6 g 46 Grating #9 |
Groove Density of 1800 mm Groove Density of 2400 mm™

s

Relative Efficicncy
] &
Absolute Efficioncy
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e 05 " L] “we L L) S e AL e J
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Wi gasts
[ Grating #10_wsss Grating #19 | [z Grating B7  wess Grating #12 |

Groove Density of 500 mm
Grating Selection Tips: -
You must specify a grating for each Jaz spectrometer channel, w
These efficiency curves relate only to the grating, System response is
affected by a number of variables, including detector response,
Grating selection often involves trade-offs. For example, gratings
with very high groove density (msn™) allow greater optical
resolutionbut at the expense of a truncated spectral range. ifthe
useris characterizing two or three closely aligned laser
wavelengths, sucha trade-off of resolution for range might be ac-
ceptable. For other applications, a wider range with good »
resolution would make better sense. w
The XR grating (#31)is:a good option for broad spectral cover- .
age {200-1025 nri) without sacrificing optical resolution (~2.0 nm
FWHM with a 25 pim shit).

[

x

+

Relative Efficiency

*

s Girating #31 (XR}
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Jaz DPU and Microprocessor Module

The Brains of the Operation

Jaz DPU Module

JAZ-DPU-GPIO-2, JAZ-DPU-GPIO-R

The Jaz DPY module combines a powerful onboard micropro-

Module dimensions:

108.2 mm x 63.2 mm X 14.2 mm

cassor and 128 x 64 OLED display that delivers clear and vivicd

Module weight:

90.72 9

viewing of spectra in real time. This clever user interface features

Display:

OLED

an intuitive menu-driven system and touchpad and is available
- intwo orlentations to ensure convenierit operation, Its embed-

Area:

128 x 64 pixels; orientation can be rotated
180°

ded microprocessor provides quick and reliable data process-

Display lifetime:

55,000 hours

ing and easily orchestrates up to 8 spectrometer modules for
multipoint sampling.
ftem Codes; JAZ-DPU-GPIO-2, JAZ-DPU-GPIO-R

Keypad:

Push-button function

Available in 180° onentation versions (stan-
dard and reversed)

Power and charging indicator

Contact switches lifetime of 200,000 contacts
(minimum)

Anti-glare ethyl-butyl-acrylate overlay materal
RoHS compliant

Temperature range: <40 °C - +70 °C (storage)
and 0 °C - +50 °C (operating)

Microprocessor

Blackfin® embedded microprocessor with
data processing and storage capability

 SDRAM:

64 MB

Power consumption:

Jaz Ethernet Module

Connectivity and More for Your Jaz

The Jaz Ethernet Module turns your Jaz spectrometer system into a
powerful network appliance, Use it to power your Jaz over Ethernet con-
nectivity, access Jaz remotely or share data with others on your network,
The 100 Mb/S Ethernet connection is a single-cable solution that powers
the system and enables remote access by any node on your network or
via the Internet. The Jaz Ethernet Module also includes a 2 GB SD card slot
for instant data storage.

A Jaz stack with an Ethernet Module has both USB and Ethernet port
connectors, to connect the spectrometer to a computer via a USB port or
to a network via a connection from the Ethernet port. This port connects

JAZ-E Ethemet Module e ;

~1-2 Watts

to a Power over Ethernet (PoE) bridge or a switch to the network (e.g., a
network hub). Your Jaz stack receives power from either connection, and
both connections enable Jaz to be recognized by our software. Spectral
acquisition time in a Jaz system with an Ethernet Module -

100 scans per second - is identical to the acquisition time using USB.

The Ethernet Module is a Class lll PoE device that provides 12 watts of
power and can recharge a JAZ-B Battery Module in approximately

four hours (longer if the Jaz is in operation). The latter is particularly handy
for a Jaz setup that's used as a handheld device in the lab or in the field.
Item Code: JAZ-E

Dimensions: 109.2 mm x 63.2 mm x 20.8 mm

Weight; 90.72 g

Data transfer rate: 100 Mbps

Power over Ethernet (PoE) standard: |EEE 802.3-compliant 10/100

Data storage: 2 GB SD card (stores up to 100,000 spectra)

Ethernet cable; 14 ft. length, ferrite bead included for electronic noise suppres-

sion

PoE adapter (not included):

Recommend D-Link DWL-P50 or equivalent

70
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Jaz Battery and Memory Modules

Because You Need to Stay Mobile

JAZ-B Battery Module

The Jaz Battery and External Memory Module is builton a
rechargeabile Lithium-lon battery that provides up to 8 hours
battery life. It allows autonomous data collection with power-
conserving sleep mode for long-term measurements. The

Jaz Batiery Module atso includes two SD card slots for memory,
applications and data storage. High-capacity SD cards (> 2 GB) are
not compatible with the battery module.

itein Code: JAZ-B

Juz Solar Battery Supply

TheJaz Solar Pack is a handy accessory that powers and recharges
your Jazunit via its miniUSB cable: Jaz Solar Pack recharges itself
throughsurror socket and can independently power your Jaz for

up to four hours,
Iteim Code: JAZ-SOLAR

ftem Code: JAZ-EXT-BP-50WH

JAZ-EXT-BP-50WH External Battery

This external battery pack connects to the 8V power connection of
the Jaz DPU module and extends the charge of your Jaz by up to
3x.The JAZ-EXT-BP-50WH is a multipurpose, rechargeable Li-lon
battery rated at 50 watt-hours, It comes with an AC wall charger, a
car charger and its own holster and belt clip,

Battery type: Hiun-ion Lithium Polymer Lithiumsjon

Rechargeable: Yes (via wall power or PoE) Yes (service Hfetime minimum 800 full - Yes (includes Quick AC charger and
charges) car kit charger)

Charging ‘time:: When Jaz s off, 8 hours via USB and  4-hoursvig USE; 2-3 hours via Pol: 3 hours {from fully discharged) via

4 hours via wall power and Pog

2-3 hours via 12 VDC wall power

PoE: 3 hours via 12 VDC wall power

Chargirig curreni;

~&4 (@ BV maximum wivall piug
adapter or 0.5A @ SV through the
USB port

360 mA

2000 mA

Capacity: 14.8 Watt hours ~7<30 Watt hours 50 Watt hours

Lifetirne when sombined w/ ~8-10 hours 3.5 hours standard; =12 hours w/ 2% hours standard; 28 hours w/
JAZ-COMBO (DPU + single-channe! JAZ-B battery module JAZ-B battery moduler
spectrometer).

Lifetime when.combined wi 2 hours ~3 hours wiJAZ-B battery module 8.5 hours standard; 10.5 hours w/
JAZ-COMBO and-Light Source: JAZ-B battery modute

Data storage via (2) SO card siots: Yes No No

8D cards included: Yes (2) Na No

www.oreanoplicscorn Tel +1727-735-2447
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Jaz Light Sources

An lluminating Difference

Whether your work takes you to the lab, the field or the process line, you can make the most of your Jaz modular sensing suite with the addition of an
optional light source, optimized for your application needs.

These compact, low-cost, modular light sources fit directly into the Jaz stack of appliances and feature outstanding bulb life as well as lower power

consumption than comparable sources.

00

WD

£ 8 g 3

F
E

g
g

RELATRIE TENSITY {COUNTS FER 85}

8

200 kLY

Jaz Lamp Module Comparison

Jaz 1-channel spectrometer w/25 pm slit and collection lens

vt L EED
smom YIS
merecShaiy €1
e AENIR

i

Ly o) 600 Or 800 @0
WAVELENGTH (NM)

For spectral output of Jaz PX, see page 73.

Dimensions: 109.2 mm x 63.5 mm x 31.8 mm 108, 2mm% 83.5 fom X 109.2 mm x 3.5 mm x 26.7 mm 1092 mm % 63.5 mm £ 2B.58 mim
28,5 mm :
Tvpe: Pulsed Xenon Tungsten Halogen Deuvterium Tungsten Halogen LED : ~ G
Wavelengin range:; 180-1100 nm 360-4100 nm 210-400 nm {deuterum); 365 nm=Wiite
400-1100 nm (tungsten) : i
Bestior Absorbance, transmission, Absorbance, transmission Abszorbance and transmission Excitation sourcs for fluanes-
fluorescence and UV-VIS blore-  and refinction only cere, lWminescenis
flactance
Stability: <1% flash to fiash Decay mbeis ~0.01%hour After 30-minute warm-up, 0.3%  +50,8% (typichl shartierm) aftor
e @ power setting .of 1024 and  peak to peak over 4 hours WY : !
0.1%/hourat setling of 4088 . : .
Time:tostable cutput 10 flashes ~20minites 10 minutes (deuterium); 80 minutes (~5 minutes for «5%
1 minute (tungsten halogen) driftfor 470 nm LER)
beddlost A
Lamp fife; 4 x 10° flashes to 50% of initial 210,000 hours (@ 1024 power  ~1500 hours (deuterium); 1500 »25,000 hours so 70% of initial.
intensity setting: 500 hours @ 40856 hours (tungsten halogen) intensity
power setting
Operating Wein typicsl - ~3 hours w/JAZ-COMBO and ~8 hours WIAZ-COMBO and . ~2 hours wiAZ-COMBO and =25,000 hours$o. 70% of nitial
field setup; battery module battary moduie battery module intensily {baitery has negligine.
effecton LED He)
Power sonsumption: 4.5W w TW <02V
Operating tempera: . 0°C-+55°C 09665 °C 0 %C-¥65 °C <0 G550
re; i : o
Storage lempemtune: - -20 °C-+60 °*C 20 PCABD G -20 °C+60 °C 20 PGNP0
Connector: SMA 905 SMA 908 SMA 905 (recommended for use  SMA DS
with 200 ym-800 pm fibers)
Certification: CE Mark/RoHS CE Mand/Rok§ CE Mark/RoHS CE Mark/RoHS

72
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Jaz UV-VIS Light Source

Useful for UV Absorbance

measurements, the Jaz-PX (see below) is a far superior option.
item code: JAZ-UV-VIS

The JAZ-UV-VIS is & unique deuterium-tungsten halogen source

with combined output from 210-1100 nm. The JAZ-UV-VIS is 3
continuous light source that is most effective for absorbance

mgasgremenrs inthe dee;; uv af?d z§ not recgmmended for Dimensions: 100.2 mm x 83.5 mm x 26.7 mem
reflection measurements, For reflection and fluorescence TYoe: Deuterium Tangsten Halogen
Wavelength range: 210-400 nm (deuterium), 400-1 100 nm
Jaz UVVIS Lamp Module Comparison (tungsten halogen)
W:Jaaz 1-channel spectrometer wi2s ym siit and collection lens Bestfor. Absoroance and yansmission
Stability: After 30-minute warm-up, 0.3% peak to
wa peak over 4 hours
§ o Titne to stable output: 10 minutes (deuteriumy; 1 minute (fung-
1 stan halogen)
% 0 Lamp Jife: ~1500 hours {deuterium); 1500 hours
8 {tungsten halogen)
5 s Operating life in typical field setup: ~2 hours wJAZ-COMBO and battery
é module
E e
,g Ff Power cansumption: W
g w CGperating temperature: 0°C - +56 °C
R Storage temperature; =20 °C - +60 °C
i ot Connector SMA 808 {recommended for use with
o o o o s s o g 200 um-600 um fibers)
Nevetongen oo Certification: CE Mari/RoHs

Pulsed Xenon Light Source for Jaz

High Intensity, Low Power, Versatility

] Absou

Hz

I4
ek

£ 3 s
Wi s

Absolute Irradiance Spectrum of o Typical Jaz-PX Flash (intensity: 600V}

wwworeonopticscom Tel +1727-733-2447
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Jaz VIS-NIR Light Source

Strong Output from 360-1100 nm

The JAZ-VIS-NIR Light Source is a Tungsten Halogen source that

provides refiable coverage of 360-1100 nm and requires little Dimes)on 109.2 mm x 63.5 mm x 28 5 mm
power to operate. This small, lightweight source is perfect for Type: Tungsten Halogen
absorbance, transmission and reflection. Additionally, it provides Wavele gt range: 3601700
up 10 10,000 hours of lamp life. Bestfor: Absorbance, transmission and retlaction
Htem code: JAZVIS-NIR v
Stability: Decay rate is ~0.01%/Mhowr @ power
setting of 1024 and 0.1%/hour at setting
of 4095
Time 1o stable output ~20 minutes
Lamp life: >10.000 hours @ 1024 power setting.
Jaz VIS-NIR Lamp Module Compatison 500 hours @ 4085 power setting
Jaz i-channef spectrometer wi25 pm slit and collection lens Operating e in typicsl field seiup: ~6 hours wiJAZ-COMBO and batiery
R module
) Power consumption; 1w
F m . Operating temperature: 0 °C-+66 °C
E eon | i Vi Storage temperature: =20 *C-+60 °C
§ / Connettot: SMA 805
B oo | Certification; CE Mark/RoHS
P "
3 f o
gl 4;‘ Y Questions? If you're not sure which Jaz Light Source is the best
& 3 . - . » »
& ) \ for your application, contact an Ocean Optics Applications
M . . .
/ - Scientist at info@oceanoptics.com. We'll help you find the
. : source that's the perfect match,
i 360 AUy £ A o Elcd B0
Wevetongth (nm)

Jaz LED Modules

Convenient and Simple

Waveiength ranga:options: 365 nm, 406 nm, 470 nm, 580 nm, 640 nm
i and White
: Powerconsumption: <0.2W
Powar requinements: 5V @ 50 mA (maximum)
+0.5% (typical short-term) after warme-up
Typically <0.1% drifi/nour after 30-minute
warm-up (at constant temperature)

~30 minutes {~5 minutes for «3% drift for

470 nm LED)
>26,000 hours to 70% of initial intensity
§ min digmeter with 12-20° viewing angie

. Replaceable bulb assembly”: Yes
Dperating temperature: ~10 °C-+65 ¢C
{ )
0-98% rion-condensing
Connector: BMA 905
‘ Certification CE Mark/RoHS
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Jaz Industrial

Communications Module

Multifunctional Tool for Process and Lab

RS§-232 connectivity:

300-115K Baud. +/-8V

RES-485 connectivity:

300-8M Baud

Analog inputs:

4 single-ended or 2 differential
pairs

+/-8V (single-ended) or 1 OV (dif-
ferential pairs)

Anglog outputs:

4

+i- BV (software configurable to
0-5V)

16-bit {0.15mV/bit)

Digital 110

8

Source 5V, TTL compatible

Gurrentioop:

1T X 4~20 mA currentloop, 2-wire
Transmit

1 X 4-20 mA current loop, 2-wire
Recaive

4-20 mA transmitier;

14 bit A/D resolution; can accept
supply voltage of 8.5-35 v

420 mA receiver 14 bit A/D resolution; over-current
proteciad receiver capable of
supplying 10-20 V

Enciosure: Integrated into Jaz stack; optional
DIN 3 rail mount available

Environment (use); ~10°C - +85°CG, 0-88% humidity
{non-condensing)

Environment {(storage); -40°C - +56°C, 0-95% humidity

] {non-condensing)

Certification: CE Mark

Certification: RoHS

Certification: FCC Part 1§, Class A

Technical Tip: Sample JAZANDY Application

in a dermo setup we configured for & recent trade show, the JAZAINDY used analog voltage outputto ¢ontrol
voltage-controllable LLS Series LED Light Source (see Light Sources section}. Using optical fibiers the LED

transitted light through a filter holder and back to the Jaz spectrometer The unit’s control logic was desighed to.
increase the voltage to the LED if the peak intensity of the spectrum, as measured by the Jaz, fell below a centain.
level and to decrease the voltage if the intensity went above that level, Thisway the amount of light gettingtothe
spectrometer remained constant. There were no changes tointegration time, o auto-integration was not emplayed;

in the live demonstration; we put a neutral density filter in the filter holder, to simulate a sort of process change, and the light soutcewnuld
greatly increase in brightness to compensate,

Similar principles could apply to a process flow scenario. For example, consider a processin which a thin film is applied to giass. The
spectrometer could observe the transmission of fight through the glass and make small adjustments to'the sputter electrode, viathe Jaz Indy,
to keep the optical density always i check.

We used the Jaz messaging system for the demonstration application, but our OmniDriver development platform also supports the indy. tn
fact, the Jaz Indy has been added to the wrapper class as a feature, Contact an Applications Scientist for additioral information:
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Jaz Software Options

Get the Most out of Your Data

Although Jaz comes with its own basic software, additional processing power and functionality are available via several options:

- SpectraSuite Spectrometer Software. Our standard spectrometer
operating software is ideal for post-acquisition processing of spectral
data, For example, the user can capture data in Jaz software and save
itto an SD card in the field, and then transfer the data to a PC in the lab
for post-processing with SpectraSuite. This allows for more detailed
analysis of your results. Included with every Jaz is Overture, a software
program that provides basic spectroscopy functions such as
absorbance, transmission and emission.

Applications Software. Jaz applications are pre-loaded on an SD card
and let you perform application-specific calculations on the Jaz display
itself. The JAZ-A-IRRAD irradiance measurement application is a good
example. Its post-processing mode can be manipulated to display
parameters such as lumens, lux, PAR (Photosynthetically Active”
Radiation) and watts,

Development Software. Much like our other spectrometers, Jaz can
be used with software that you develop. Development tools range
from a relatively simple but useful scripting tool conceived for non-
programmers to a powerful application programming interface (API)

* -

recommended only for experienced C developers with a background
in spectroscopy or who attend a Jaz AP training session.

Jaz Scripting Language, The Jaz Scriptor provides both programmers
and non-programmers with an accessible, intuitive interface to Jaz
spectroscopy functions. A script is simply a text file containing a
sequence of operations to be performed. Some scripts relate to
controlling data acquisition from Jaz, while others provide for analysis,
transformation and presentation of spectroscopy data, With the
Scriptor, you can automate basic tasks such as obtaining a spectrum,
controlling a light source and spectrometer in the Jaz stack,
manipulating spectral data and saving spectral data to a file for
further analysis.

0

Jaz APL. The APl is a sophisticated developer’s tool conceived for use
by experienced C programmers seeking to develop customized Jaz
software for OEM and other applications. The API makes available a
large number of commands for each device in the stack and enables
interaction among those devices. A sample application is included.

Consultation with an Applications Scientist and specialized training are

{

required.
| Type Desgcription How Delivered? Qperation
Standard operating: Handles basic spectroscapic functions  Preloaded to your Jaz unit From DPU interface onboard the Jaz
SpectraSuite and Overture: Spectrometer operating software for Deployed separately on CD for instal-  Acquires data from the Jaz via the
data processing and analysis; add-on  lation on the PC you connect your Jaz  USB connection on the DPU or an
products unit to aptional Ethernet module
Application programs: Application-specific programs for Application is loaded to an SD card From DPU interface onboard the Jaz;
irradiance (JAZ-A-IRRAD) and other requires an SD card slot (Ethernet or
measurements Battery module)
Scripting program: Jaz-specific tool (JAZ-SPL) for wnting  Deployed separately on CD for instal-  From a PC remotely controlling an
your own applications lation on your PC for writing and test-  Ethemet-equipped Jaz or from the
ing scripts, Scripts are then transferred DPU interface onboard the Jaz
to 8D card
APl Jaz-specific Advanced Programming  Deployed separately on CD for instal-  From DPU interface onboard the Jaz;

Interface (JAZ-API) for writing your
own applications

lation on Linux system for writing
and testing scripts. Scripts are then
transferred to SD card

requires an SD card slot (Ethermet or
Battery module)

www.oceanopticscom Tel: +1727-733-2447
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Jaz Electronic Accessories

Cables, Power Supplies and More

We offer a variety of interace cables, adapters and power supplies for use with your Jaz system. These accessories make it easier to operate Jaz
through serial port, RS-232 and more.

Item Code: ADP-MHDMI-RS232

fem Description

JAZ-CBL-DB15 Jaz DB15 Accessory Cable
This 1-foot-length MHDMI cable runs from the 18-pin connector on the JAZ-DPU to any external device with a DB-15 electrical con-
nector. With the JAZ-CBL-DE1S in place, you can integrate Jaz functions with operation of external devices such as light sources.

ADP-MHDMI-RS232 Adapts Jaz module to RS-232 communications pratocal. Includes JAZ-CBL-DB15 and DB15M-TO-DBSF serial port cable.
INTERNET-CBL 14’ Ethernet cable with a ferrite bead to suppress noise
JAZ-PS-ETHERNET Jaz Pawer Over Ethernet Adapter

802.3af compliant power over Ethernet with adjustable output power
USB-CBL-PS-JAZ-STACK 5V Universal 30 Watt Power Supply (International adapters are included)

Joz Fixtures for Industrial Applications and More

Convenient Tools for Mounting Your Jaz

Jaz Side Mount

The aptly named Jaz Side Mount is precisely that - an integrated Jaz module with %720 threaded
mounts on three sides of the module. This lets you attach your Jaz stack to a breadboard, tripod or
other fixture, Also, you can use the in-the-stack Jaz Side Mount with the éxternal mounting
accessoriesto expand your range of positioning options.

ftern Code. JAZMOUNT
Jaz Rail Mount
Conceived for use with standardized 35 mm DIN rails, this clever adapter for your Jaz securely
holds up to three Jaz modules (excluding the DPU and and madules) for incredible convenience.
JAZ-MNT-DING

Wall Mount
With this easy-to-install bracket, mount your Jaz setup to any solid or holiow wall.
ter Code: JAZ-MNT-WALL
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. Application Notes
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Using the Jaz-PX for Bioreflectivity and Color

Analysis of UV-VIS reflectance and reflected color of biological subjects - birds, insects, fruits, vegetables and more - is conveniently achieved

with a Jaz* modutlar sensing system. Considerations such as instrument footprint, light source requirements and power needs are resolved using

a Jaz configured for field portability.

Introduction

Various biological samples exhibit UV-VIS reflectivity and color
characteristics of interest to researchers. Applications are diverse:
For example, among some species of birds, insects and reptiles,
UV reflectance and color play a role in mating behavior, recogniz-
ing species and assessing predator risk. Color as an indicator of
fruit and vegetable ripening is significant; also, chiorophyll dis-
tribution in crops, measured using reflectance, can tell growers

something about optimum fertilizer amounts. Many more similar

applications, both in the field and in the lab, can be classified as
bioreflectance applications,

Jaz provides a particularly compelling option for bioreflectance
applications in the field, where portability, flexibility and ease of
use are critical. Jaz is a modular spectrometer-based system that
integrates into a single stack those components that otherwise
would have to be handled separately: the spectrometer, micro-
processor with low-power display (in place of a PC), light source,
battery pack and even Ethernet capability for remote measure-
ments. Reflection probes and other sampling optics connect
easily to the Jaz, keeping the overall system footprint compact
and manageable.

Experimental Conditions

A typical Jaz configuration for portable UV-VIS reflectance
comprises the Jaz spectrometer set from 200-850 nm, with a

25 um slit and L2 detector collection lens. Also installed in the Jaz
stack is the Jaz-B battery module, which has two slots for SD card
data storage, and the Jaz-PX, a high-intensity pulsed xenon light
source with up to four hours battery life on a single charge.
SpectraSuite spectrometer operating software is also
recommended. Depending on experiment considerations,
other options to consider are the Jaz-E Ethernet module and the
SpectraSuite-PAR add-on software application, which is used

to calculate Photosynthetically Active Radiation (PAR) values of
horticultural samples.

Most bioreflectance applications involve diffuse reflection of
solid surfaces. Our fiber optic reflection/backscattering probes
can measure diffuse or specular reflectance from a surface; a
good choice for most UV-VIS bioreflectance applications is our
QR600-7-SR-125F, a premium-grade probe with 600 um core
diameter in a six-around-one fiber configuration. Also, the probe
is solarization-resistant and has a 1/8" ferrule.

Results

Bioreflectance setups using miniature portable spectroscopy have
become so simple to perform that even high school science students have
little problem with such setups. In one example, a student measured the
reflection at 90° of philodendron plant leaves, theorizing that reflectance
values could be correlated to fertilizer levels, The results suggested that
plant reflectance at wavelengths >700 nm was insensitive to the stress

of over-fertilization (at 4x the recommended amount of fertilizer), while
the peak within the 530-630 nm range was noticeably sensitive (i.e, had
greater reflectivity) to stress. The increased reflectivity related to a decrease
in chlorophyll and to the effects of osmosis. Water collected between the
leaf celt membrane and the cell wall and exposed more of the leaf surface,
which increased reflectivity.

Conclusions

The inherent flexibility of the Jaz sensing system can be exploited for

a number of UV-VIS bioreflectance applications simply by mixing and
matching Jaz modules and selecting sampling optics most appropriate
foryour application. A high-intensity, low-power pulsed xenon source and
various options for meeting your system power requirements make Jaz an
extremely reliable choice for field and other applications.
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NIRQuest Spectrometers

Specifications Comparison Table

NIRGyns12 : :
182 x 110 x 47 182 x 110 x 47
t.18kg (26 1b 11B kg (2.6 1b)y

‘ NIRGQUEst255:

Design: ] fi&, symmetricat crossed 114, symmetrical crosead fi4, symmetrical crossed

Crzery-Turner Crerny-Tumer Czemy-Turnsr
Entrance aperture (standard) 25 um 2B 25 i

Entrance aperitne (usiom 10 um. 50 um, 100 pm and 10 pm, 50:um;:100 um and 10 i, 50 um, 100 um and
options): 200 um {or no siit) 200 gm {or no sl 200 pm (or no siit)
it e -
Grating options (standard): Grating NIR2, 100 Umm, 900- Grating NIRZ, 100 Umm, 800+~ Grating NIR1, 75 limm, 1075~
] 2050 nm 2080 hm 2500 nm
Grating options {custom): NIR2, BIR3. NIRTO NIRt. MIRZ, NIRS, NIR10, NIRAY, NIR2, NIR3, NIR1D, NIR11,
NIR12 and NIR13 NIR1Z and NIR14 NIR12 and NIR13
Ordar-soring filtae: Yes (standard wiNIR2) Yes (standarg wiNIRZ) © Yes (standara w/NIRT)
Longpass fiter: OF 1-RG830 longpass NIR QF1-RGE30 longpass NIR OF1-RGB30 lengpass NIR
filter (optionat) filter (optional} filter {optionat)
Collimating and fosusing Gold-coated for enhanced Gold-coated for enhanced Gold-coated for enhanced
ITHIFOrS: NIR refiactivity NIF reflectivity NIR reflactivity

Fibor optic conniecion SMA 905 10 0,22 numencal SMA 905 to 0.22 numerical SMA 905 to .22 numerical
« aperture single-strand optical  apetisre singlesstrand oplical’  aperture single-strand optical
fiber fiber: : fiber

Wavelengih range: - 500-2050 nm wiGrating NIR2 - 960:2200 sm wiGrating NIR2.© 900-2500 nm w/Grating NIRT
Optical resclution (FWHM): ~7.8 nm wi25 e shit ~50nmwizbumsht ~6.3 nm wi26 Jum slit
Signal-townoige ratio st full 10000:1 @ 100 ms integraton  10000:1 @ 100 ms integration: 10000 1 @ 100 ms integration
signal: |
AID resolution 16-bit 16:bit 16-bit
Daricnojss: - 6 RMS counts @ 100 ms 6 BMS oounts @ 100 ms 16 RMS counts @@ 10 ms
: 12 RMS counts @ 250 ms 12 RMS counts @ 250 ms 24 RMS counts @ 30 ms
Dynamic rangs: | 15M (system). 10K.1 for a 75N (system); 10K:1 for g 100K (5ystem); 7.5K: for &
| single acquisition single atouisition single acquisition
Integration time: 1 ms-2 s Toete. ~ 1 ms - 30 ms
Naise Equivalent Fower: 8, 0pW 10.0pW. : 100.0pW
(Blectonies .. . . -
Pawer consumption: USB power +5V, 0.5 Amaxe  LISE power+5V. 0,5 Amaxls - USE power +5V. 0.5 A maxi-
muny DC nput jack +6V. 3A  mum; DO putjeck+3V, 34 - mum: DC input jack +5V, 3 A
MBXINUT FnaxXimLn maximurm
Data transfer speed: Full scan to memory every 5 Full scanto:memornyevery & Full scan 1o memory every §
My with USH 2.0 port mEWith USB 2.0 pont ms with USB 2.0 port
ol diidiabs
inputs/outputs: External trigger input + single  Extemal tnggerinput + single . External trigger input + singie
} s1rabe output strobe sutput strobe output
Breakout sox compatibility, Yes Yes : Yes
Geted delay: Yes. with extemal hardware Yes, with external hardware Yes, with external hardware
trigger delay trigger delay trigger delay

Connector. ‘ 30-pin connector 30-pin connecior 30-pin connactor

mperature and Thermoeleciric Cooll . ... .
Temperature fimis 70-35 °C (0-80% non-can- 10-35°C (0-80% nomscons + 10-35 °C (0-90% non-con-
(environmental); densing; densing) densing}

TEC setpoint (software - Control at -20 °C (up 10 45°C  Contrel a1=20 °C (upto 46 °C - Control a1 -20 °C (up 1o 46 °C
controllesdy; below ambient) betow. ambiant) below ambient)
TEC stabilty: #/-0.5 °C of settomparature #5058 °C of sat temperature: . +-0.5 °C of set tsmperature
i <1 minute; typical long-termy i =1 minute typicat longeterm.. in <1 minute, typical long~term
stability +/0.1 °C stability +40.15C stability +-0.1 °C
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NIRQuest Spectrometers

Optical Bench Options for Your Custom NIRQuest Spectrometer

Each NIRQuest” model is available as a standard configuration comprising some combination of InGaAs array detector, grating, order-sorting filter
and 25 pm slit, In addition, you can customize your NIRQuest by mixing and matching optical bench accessories with the assistance of an Ocean
Optics Applications Scientist. Here are your options:

Detectors

Each NIRQuest Spectrometer uses a different Hamamatsu InGaAs-array detector and comes with a
preconfigured combination of that detector and optical bench components. If you wish to
customize your setup - for example, change the slit size - you'll need to itemize the components,
beginning with these detector options:

NQ256-2.1 NIR Spectrometer, 900-2100 nm, 256-element InGaAs array

NQ256-2.5 NIR Spectrometer, $00-2500 nm, 256-element InGaAs array s,
NQ512-XR NIR Spectrometer, 800-1600 nm, §12-element InGaAs array

NQ5&12 NIR Spectrometer, 900-1700 nm, 512-element InGaAs array

NQS§12-1.9 NIR Spectrometer, 1100-1900 nm, 512-glement InGaAs array

NQ§12-2.2 NIR Spectrometer, 900-2200 nm, 512-element In(GaAs array

NQ512-2.6 NIR Spectrometer, $00-2500 nm, 512-glement InGaAs array
Fixed Entrance Slits

Our entrance slits are rectangular apertures that are 1 mm tall and come in various widths, The
standard NIRQuest configuration has a 25 um slit. Here are your other options:

Description Pixel Resolution (approximate), by Model

NIRQuest512 Models NIRQuest256 Models

SLIT-10 10 pmwidth x 1 mm 1,3 pixels 1.5 pixels
height

SLIT-25 25 ymwidth x 1 mm 2.0 pixeis 1.7 pixels
height

SLIT-50 50 umwidthx 1 mm 2.3 pixels 2.0 pixels
height

SLIT-100 100 ym width x 1 mm 4.2 pixels 2.5 pixels
height

SLIT-200 200 ymwidth x 1 mm 7.9 pixels 4.0 pixels
height

Order-sorting and Longpass Filters

Order-sorting filters and longpass filters are installed in the optical bench. Order-sorting filters are
standard with all NIRQuest models except the NIRQuest512. For custom NIRQuest orders, you'll
need to specify the appropriate OSF filter (see table), The OF1-RG830 is a longpass filter
recommended for custom configurations with Grating NIR1, Grating NIR2 or Grating NIR3 (with an
NQ512 Spectrometer). OF1-RG830 is not recommended in setups with a 10 pm slit.

Item Description
OSF-NIRQUEST256-2.1  Order-sorting filter, installed, for custom NIRQUEST256-2.1 configurations
OSF-NIRQUEST256-2.5  Order-sorting filter. installed, for custom NIRQUEST256-2.5 configurations

OSF-NIRQUESTS12-xx  Order-sorting fiter, installed, for custom NIRQUESTS12 configurations; contact
an Applications Scientist for details

OF1-RGB30 Longpass filter, installed, transmits >B30 nm; recommended for custom NIR-
Quest configurations with Grating NIR1, Grating NIR2 or Grating NIR3

www.oceanopticscom el +1727-733-2447 53



Choosing the Right Grating

Grating Options

the most efficient range).

NIR1 NIRQuest266-2.5

78

NIRQuest SGpecfrome‘ters

Customized NIRQuest Spectrometers are available with a choice of multiple gratings. With each
grating, you consider its groove density (which helps determine the resolution), its spectral range
{which helps determing the wavelength range) and its blaze wavelength (which helps determine

Groove Density
- (lines/mm)

BestEfficiency. (>20%)

- 1075-2500 nm

NIR2 NIRQuest266-2,1, NIRQuest256-2,5, NIRQuest512-2.2 400 1200 am 1800m 900-2050 nm
NIR3: NiRQuestz56-2,1. NIRQuest256-2.5. NIRQuest512, 150 ~B0O nm 1500 am 1 8001700 nm
NIRQuests12-1.9. NIRQuest512-2.2, NIRQuest512-XR Each
MIR10 NiRQuest286-2.1, NIRQuest286-2.5, NIRQuest512, 300 350-380 nm 12008m . 750-2200 nm
NIRQuestE 12,9, NIRCuestE12-2.2, NIRCuest813-XR : s
NIR A4 NIRQuest256-2. 1. NiIRQuest256-2.5. NIRQuests12, 400 240-290 nm ' 98B0-2500 nm

NIRQuests12-1.9. NIRCGuest512-2.2, NIRQuest512-XR
NIR1Z: NIRQuest286-2.1, NIRQuest256-2.5, NIRQuests 12 860 160-220 nm 900.2500 nm
NIRQuest512-1.9. NIRQuestS{2-2.2, NIRQuestS12-XR
NiR13 NIRQuesiz&62. 7, NIRQuest256-2.5, NIRClues1312, 800 100-180 nm " 800-2500 nm
MIRQuestS12-1.9. NIRQuestSE12-2.2, NIRQuest512-%R i
S
NiR14 NIRQuests 12, NIRGuests12-1.9. NIRQuests12-XR 1000 50-80 nm 310nm . 90049700 nm

Additional grating options, adjustments to starting and ending wavelengths and simitar customization may be available. Also, spectral range can

vary by starting wavelength. With the exception of NIRQuest512-XR, starting wavelengths should be set at > 900 nm. Please contact an Appilications

Scientist for details.

Grating NIR1, 75 Vmm, 1075-2500 nm

RELATIVE EFFICIENCY
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WAVELENGTH tamj

B MRE MGU 100 R nEr VRGN G0N LRRE T wIENT 20N BVED AW Z0G M 3

0%

RELATIVE EEFICIENCY
S

Grating NIR2, 100 i/mm, 900-2500 nm

BEOWHKE 00 WRRE LUER 0 ORI WM W YW 0 b e A

WAVELENGTH (B}

For more grating curves, see next page.

Technical Tip

Gratings and slits are fixed in place and can only be replaced at our manufacturing facility. Thats why its important
to consider all the variables involved in system performance, including detector and grating response, slit sizeand:
other bench accessories. Our Applications Scientists have configured thousands of spectrometers forall sortsof ap-
plications and can offer invaluable consultation as you consider your application.




NIRQuest Spectrometers

NIRQuest Grating Efficiency Curves

Grating NIR3, 150 Umm, 9001700 nm Grating NIR10, 300 Jmm, 760-2200 nm
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NIRQuest User-Configured Spectrometers

Predicted Ranges and Resolution

Predicted Ranges and Resolution

These graphs demonstrate the range and resofution of a NIRQuest5 12 model spectrometer with a 25 pm slit.
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Application Notes

High-resolution NIR Analysis

New detector and optical bench options make it possible to configure near-infrared spectrometer setups for high-resolution applications such
as laserand optical fiber characterization. Our NIRQuest Series spectrometers cover various segments of the 900-2500 nim region and serve a

variety of application needs,

Introduction

Near-infrared spectroscopy is a common analytical technigue
for chemistry and process control, where typical applications
include identification of species and determination of water
and fatcontent. in applicationslike those, absorbance peaks
are often broad and optical resolutioh requirements of lesser
concarn than performance parameters such as low noise and
high sensitivity,

Yet there also are a number of NIR applications whierg optical
resolution of <5.0 nm (FWHM] or bietteris critical,
Characterization of laser lines ~ including, for example, solid state
lasers at <7064 nm and at wavelengths from 1020-1050 nm, a5
well as semiconductor lasers with response in the 900-1800 nim
range - often require ever: better optical resolution, Optical fiber
characterization is another high-resclution NIR application,

Experimental Conditions

To testthe optical resolution performance of our
NIRQuest512-2.2 Spectrometer, which has a Hamamatsu
(9206:51 2W InGaAs-array detectorand Is responsive from
900-2200 nm, we measured the spectrum of 8 xenon source
used for spectrometer wavelength calibration. The low-pressure
gas-discharge source has a numberof closely aligned emission
linesin theregion frorn ~820-2000 nm, making ita good choice
for our experiment.

The NIRQuest512-2.2 was configured with a 100 lines/mm
grating set'to 900-2050 nim, with:a 25 pim slit and gold-coated
collimating and focusing mirrors for enhanced reflectivity. This is
the standard bench configuration for the NIRQuest product line,
which includes models for 9001700 nm, 900:2050 nm,
$00-2200nm and 900-2500 nm. Additional grating options and
shit sizes are available for custony setups.

We used 2 50 m VIS-NIR optical fiber to collect signal from the
xenon source. (Foroptimum results, we recommend the use of 2
50 um diameter or smalleroptical fiber with gl of our
spectrometer wavelength calibration sources) NJRQuest512-2.2
integration time was set to 350 msand spectral averaging set
tos

NIRQuest §12-2.2 Emission Spectrum of Pulsed Xenon Source
e
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i 15

) ;%: ; : Lo
! _ b,ooaE
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12 Lot gt 10 s LIRS R R g LI R ) 2o

asshg e

Theclosely aligned peaks of  xenon source used forspecimimeter wavelehoth calibration
can be distingulshed with the high-resohution MRGuestNIR spectrometer.

Results

The spectrum from the xenon catibration source llustrates that optical
resolution of ~4.6 nm (FWHM) is possible with the NIRQUestS12-2 2 irvits
standard configuration (above). What's more, even better optical
resolution is possible in a NIRQuests12-2.2 configured with a grating that
has a narrower spectral bandwidth, For example, a MRQuests 242 2 with
a600 /mm grating serovera 100-nanometer bandwidth and configured
with a 25 um slit would vield optical resolution of <0.5 nm (FWHM;,
Resolution would improve even more with a 10 um slit, but at the expense
of throughput. For most laser applications, that's likely to be an acceptable
trade-off.

Conclusions

New NIR detectors and opticat bench options allow researchiers to experi
ence high optical resolution performance in the region fFom 9002500 rim,
This elevates the versatility of smaller footprint more modular NiR
spectrometers for applications previously thaught to be out of reach,

Inaddition, NIRQuest has external hardware triggering furnictions that
allow users to capture data when an external event occurs, orto triggeran
event after data acquisition. This can be especially useful forsynchronizing
a laser event 1o spectral acquisition and for capturing data from autormated
processes of from devices that flash synchronausly,
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SIR Series Spectrometers

Scanning Infrared Spectroscopy

SIR-Series
Our SIR-Series Spectrometers are fiber-based systems that use a unique design
that ailows rapid spectral scans over their entire spectral range.

SIR Systems can also provide real-time data from several discrete wavelengths.
The system'’s compact design allows you to integrate the SIR easily into OEM
applications and online process environments. SIRs are especially useful for
laser-based applications.

SIR spectrometers use single-point detectors and high angular resolution-
tunable grating systems. The zero-backlash mechanical design provides
superior accuracy and repeatability.

This combination, along with an innovative 24-bit A/D converter, provides high spectral resolution and
very high signal-to-noise data.

Features
- USB 2.0 compliant - Rugged aluminum housing
- Fast data transfer - Extended IR range
Specifications
SIR-2600 SIR-3400
Range: 0.6-2.6 um 1-3.4 pm
Detector: Extended range InGaAs with InAs with 3 stage cooler
2 stage coaler
Diffraction grating: 600 lines 300 lines
Optical design: Czerny-Turner F3 Czerny-Turner F3
Slits available: 10 um, 50 um, 100 um, 10 pm, 50 pm, 100 pm,
200 pym, 500 pm 200 pm, 500 um
Optical input: SMA-905/906 with optional SMA-905/906 with optional
lensed input lensed input
Analog resolution: 24-bit, 16,777,216 counts 24-bit, 16,777,216 counts
Triggering options; Internal and external Internal and external
synchronization synchronization
5 SIR Bench Accessories
Tthcalnp IR U SIR Dark Reference Shutter
IR Light Sources
Because SIR Spectrometers cover NIR and mid-IR SIR-FS-LP2500 SIR High-Pass Filter Shutter - choice of
wavelengths, you'll need to consider light sources Do fitace
SIR-SLIT-10 10 um Slit for SIR Series

with response in those regions. OQur HL-2000 Tung-
sten Halogen Source has response to about SIR-SLIT-50 50 pm Slit for SIR Series
2500 nm, so you'll need something different for

q : SIR-SLIT-100 100 um Slit for SIR Series
most SIR models. We recommend our Cool Red Light Source, a high-power s s
silicon nitride emitter with output from ~600-6500 nm. Additional SIR-SLIT-200 200 um Slit for SIR Series
information on the Cool Red is available in the Light Sources section. Also, SIR-SLIT-500 500 um Siit for SIR Series

you'll need optical fibers and sampling accessories that will transmit at the
longer mid+R wavelengths. Consult an Applications Scientist for details.

www.oceanopticscom el +1727-733-2447



i , Z £ ®

51\:. e . N i e g
. . | . ‘peiquyosd 51 g sardQ ussnd
AN¥IWOD viWTvH { D0 LOsSShUIBE LK BL INOLA SIOUM B SR o Led

Wum hﬂo | upuogonpoitas sy u) 'Sogdg ueas jo Apsdod
h 2405 54i S SULREIp SRY U PRLIBILCS LIORULIGIRS U1

k
~ Q ! IVUNSOIERNOD ONY ANVIRELIONd
.

| JALILNVAD g

3
w
w

wosondouesso@sisqy R
dnoig S04 100 soruaw |
fawessy 2GS pojedingul T M

. "ONI ‘SO1LdO zﬁo@ - s v

arcamg sefong 225

100-LE2Z1 QM Soad 1007182210WS e 00§00-0¥ZIZON S Hivatd
: w og7) By (e xjus o7y :Bey
O8YO-VISDAG SYNITVHSDD

® ®
’

%G -f+ W Q0L

%G -/+ W00} o

wl %G -1+ W00’}

6¥€1L01-400 Alquiassy sjqeDd pajesinjili |

= ‘..nF e e, 7Y
SN

=3 seag ity

57



! ; 20 SO, S
, ANVIWOD YWV ¥ Fousad s 2l soRdQ ueag

7
w 30 UDISSIIIIEd LOLM S INOUEIM BOUM & SB 20 red
i us vononpoudas Auy Sul SodE Lesa( o Aedosd
i

soydQ &P

20S 1 61 Bupmesp SIg) Ui POLIBIUDD UCHBULOUL 941
TVHNIGIER0D ONY ANVLIMNL0Nd

unad0

L ALILNVAD

EOodunuo:nou,Q@uwon,m PR
GAGID ISGE4 I0Q  HOHLAY
Aqurassy 24qed popdmpeny ERTEY

vo—— "ONI $01LdO NV300

WER SRS 13 Upeig

GOXO0-0FZ L ZCHS JAaY
{gx)w oo Boy
SYNNTYHSD4d

®
[

100-LEZZEANS eag
w0g°y B
09¥ - vINSTEU

_ %G -+ W og'L

B e A o e

%G /+Wwoo'l

0S€101-400 Alquiassy s|qed pajedinjpenp

. Z ¥
$00°1£2Z1 O Iy O0F00-0+ZLZGINS L0aLd
w gy 1By wgpy ey {14 2pui o'y 507
080-YWNSDLQ SRPO-YHSDET 12000-1£00840

©

®

%G -+ W ool







e EVROPSKA UNIE

@) (  — l | E—( .4 | EVROPSKYFOND PRO REGIONALNI ROZVOS OP Vizkum a vjvoj
*

INVESTICE DO VAS BUDOUCNOSTI pro Inovace

* %
*

Zadost o pisemné vysvétleni nabidky

Zadavatel. Masarykova univerzita, Stfedoevropsky technologicky institut (CEITEC), sidlem
Kamenice 753/5, 625 00 Brno, IC: 00216224
Verejna zakazka: Spektrofotometry a fluorimetry projektu CEITEC - ¢ast 3

Vefejna zakézka je spolufinancovana z Operaéniho programu Vyzkum a vyvoj pro
inovace v ramci projektu ,CEITEC - stfedoevropsky technologicky institut, reg.¢.
CZ.1.05/1.1.00/02.0068".

V souladu s § 76 odst. 3 zakona €. 137/2006 Sb., o vefejnych zakazkach, ve znéni pozdéjSich predpist, (déle jen
ZVZ") hodnotici komise

zada

uchazece OptiXs, s.r.o., sidlem Kfivoklatska 37/3, Letfiany, 199 00 Praha 9, IC: 02016770, (dale také jen
Luchazec”) o pisemné vysveétleni nabidky.

Provedenim posouzeni nabidek uchaze€( z hlediska splnéni poZadavkl ZVZ a poZadavkll zadavatele
uvedenych v zadavacich podminkach a z hlediska toho, zda uchaze¢ nepodal nepfijatelnou nabidku podle § 22
odst. 1 pism. d) ZVZ, byla zadavatelem povéfena hodnotici komise (dale jen ,komise®). Komise pii posouzeni
nabidky uchazede dospéla k nasledujicim zavérim.

Dle ¢l. Ill. odst. 2) pism. a) zadavaci dokumentace byly technické podminky zadavatele uvedeny v Technické
specifikaci véci, ktera byla soucasti navrhu smiouvy tvoficiho pfilohu €. 1 zadavaci dokumentace. Dle odst. 5)
téhoz clanku pak méli uchazeCi prokazat spinéni pozadavk( zadavatele na pfedmét vefejné zakazky prediozenim
vyplnéneho néavrhu smiouvy véetné jeho pfilohy €. 1 — Technické specifikace véci a pfipadné také doloZenim
vlastni technické specifikace véci &i vlastniho technického popisu véci.

V €l. XVI. odst. 1) zadvaci dokumentace zadavatel vymezil kritéria pro hodnoceni nabidek, kdy jednim z dil¢ich
hodnoticich kritérii byla technické Groven véci s vahou 25 %. Jednotlivé technické parametry véci, které byly
pfedmétem hodnoceni v ramci tohoto dil¢iho hodnoticiho kritéria, pak byly uvedeny v pismenech a) aZ o) odst. 4)
téhoz Clanku, jakoz i ve vySe zmifiované pfiloze €. 1 - Technicka specifikace véci.

Komise z nabidky pfedlozené uchazeem ve vztahu k nize vyjmenovanym technickym podminkam, které byly
pfedmétem posouzeni, resp. ve vztahu k jednotlivym technickym parametrim, které by mély byt pfedmétem

hodnoceni, Zjistila nasledujici.

1. Ktechnicke podmince VIS spekirometru na ,spektraini rozliseni (FWHM, Stérbina 25 um) v celém spekt.
rozsahu*, u niz hodnota poZadovana zadavatelem byla definovana jako ,/epsi nez 1,0 nm", uchazeé v piiloze
¢. 1 smlouvy, Technicka specifikace véci, uved! ,lep$i nez 1 nm". Ve vztahu k navazujicimu technickému
parametru ,lepsi rozliseni VIS spektrometru (v celém spekt. rozsahu)”, v ramci kterého mél byt pfidélen 1 bod
za kazdych 0.05 nm pod 1,0 nm, v8ak jako hodnotu spektréiniho rozli$eni uvadi ,1 nm (pro §térbinu 25 um)*,

Nadlimitni vefejna zakazka na dodéavky
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nikoli hodnotu odpovidajici vyjadfeni ,lep$i nez 1,0 nm", jak bylo uvedeno u technické podminky zmifiované
vy$e. Nabidka je tak votazce spinéni pfedmétné technické podminky, resp. hodnoceni navazujiciho
technického parametru, stizena nejasnosti, kterou je tfeba vysvétit.

V souvislosti s technickou podminkou ,spektraini rozliseni (FWHM, Stérbina 25 um) v celém spekt. rozsahu"
komise rovnéZ z&da uchazete, aby své tvrzeni stran rozlieni pfistroje doloZit grafy pro jednotlivé kanaly
spektrometru (analogické tém pro NIR spektrometr na str. 55 nabidky), z nichZz bude patrno rozliSeni
spektrometru s 25 um §térbinou, a zéroven sdélil, jake mfiZky (s jakou hustotou) jsou pouZity pro jednotlive
kanaly popsané na str. 32 jeho nabidky.

2. K technické podmince NIR spektrometru ,spektraini rozliseni (FWHM) v celém spekt. rozsahu”, u niz hodnota
poZadovana zadavatelem byla definovana jako ,lep$i neZ 15 nm", uchazec v pfiloze ¢. 1 smlouvy, Technicka
specifikace véci, uved ,9,5 nm". Ve vztahu k navazujicimu technickému parametru ,lepsi rozliSeni NIR
spektrometru (v celém spekt. rozsahu)”, v ramci kterého mél byt piidélen 1 bod za kazdych 0.5 nm pod 15
nm, v8ak jako hodnotu spektralniho rozliSeni uvadi ,5 nm (pro §térbinu 25 um)’, nikoli hodnotu ,9,5 nm”, jak
bylo uvedeno u technické podminky zmifované vySe. Nabidka je tak v otazce spinéni predmétné technické
podminky, resp. hodnoceni navazujiciho technického parametru, stizena nejasnosti, kterou je tfeba vysvétlit.

V souvislosti s technickou podminkou ,spektraini rozliSeni (FWHM) v celém spekt. rozsahu" komise rovnéz
povazuje za nezbytné, aby uchaze¢ komisi objasnil, kiterd mfizka (jaka hustota) je pouZita v NIR
spektrometru, tedy ktery z grafli na strané 55 jeho nabidky je relevantni pro nabizenou véc.

3. Ktechnické podmince NIR spektrometru ,integracni doba®, u niZ byla zadavatelem poZadovana moZnost
dosazeni intervalu ,2 ms - 100 ms", uchaze v pfiloze €. 1 smiouvy, Technické specifikace véci, uved ,7 ms
- 60 ms*. Horni hranice intervalu uvedeného uchazecem je tedy nizsi, nez jakou poZadoval zadavatel. Jak
komise ale dale zjistila z vlastniho technického popisu véci pfedloZeného uchaze¢em jako soucast nabidky,
v popisu vlastnosti NIR spektrometru NIRQuest512-2.2 (viz tabulku na listu 51 nabidky) se integraéni doba
uvadi intervalem ,7 ms — 1 s“ Nabidka je tak v otazce spinéni pfedmétné technické podminky stiZzena

nejasnosti, kterou je tieba vysvétiit.

4. Ktechnické podmince NIR spektrometru ,doba pfenosu dat 1 méfeni”, u niZ hodnota poZadovana
zadavatelem byla definovana jako ,2 ms nebo krat$i*, uchazed v pfiloze €. 1 smlouvy, Technické specifikace
véci, uved! ,Ano”. Jak komise ale dale zjistila z viastniho technického popisu véci pfedlozeného uchazetem
jako soucast nabidky, v popisu vlastnosti NIR spektrometru NIRQuest512-2.2 (viz tabulku na listu 51 nabidky)
se uvadi hodnota ,5 ms*. Nabidka je tak v otazce spinéni pfedmétné technické podminky stizena nejasnosti,

kterou je tfeba vysvétlit.

S ohledem na vy$e uvedené se komise rozhodla poZadat uchazede o pisemné vysvétleni jeho nabidky, a to
konkrétné:

1. Jakou z uvadénych hodnot ma komise chapat jako relevantni v otazce posouzeni spinéni technické
podminky ,,spektralni rozliseni (FWHM, Stérbina 25 um) v celém spekt. rozsahu, resp. pro
hodnoceni vramci technického parametru ,Jepsi rozliSeni VIS spektrometru (v celém spekt.
rozsahu)” ve vztahu k VIS spektrometru? Komise rovnéZ zada uchazeCe, aby své tvrzeni stran
rozliSeni pfistroje doloZil grafy pro jednotlivé kanaly spektrometru (analogické tém pro NIR
spektrometr na str. 55 nabidky), z nichZ bude patrno rozliSeni spektrometru s 25 um $térbinou, a
zéroven sdélil, jaké mrizky (s jakou hustotou) jsou pouZity pro jednotlivé kanaly popsané na str. 32
jeho nabidky.

2. Jakou z uvadénych hodnot ma komise chapat jako relevantni v otzce posouzeni spinéni technické
podminky , spektralni rozliSeni (FWHM) v celém spekt. rozsahu®, resp. pro hodnoceni v ramci
technického parametru ,lepsi rozliSeni NIR spektrometru (v celém spekt. rozsahu)”, ve vztahu k
NIR spektrometru? A dale, ktera mfizka (jaka hustota) je pouzita v NIR spektrometru, tedy ktery z grafi
na strané 55 jeho nabidky je relevantni pro nabizenou véc?

3. Jaky z uvadénych intervald ma komise chépat jako relevantni v otazce posouzeni spinéni technické
podminky ,,integraéni doba* ve vztahu k NIR spektrometru?

Nadlimitni vefejna zakazka na dodavky
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4, Jakou hodnotu ma komise chapat jako relevantni v otazce posouzeni spinéni technické podminky
»doba pfenosu dat 1 méreni” ve vztahu k NIR spektrometru?

Odpovéd na tuto Zadost necht uchaze¢ doruti bud v listinné podobé na podatelnu Rektoratu Masarykovy
univerzity, Zerotinovo namésti 9, 601 77 Brno, k rukdm Mgr. Romana Novotného, nebo prostiednictvim
elektronického nastroje E-ZAK, a to nejpozdéii 18. 6. 2015 do 9:00.

Digdlnd padepssl Mgr, Kaman Novony
DN: ¢=CZ, treMasatykovs untvertita (I

M gr. ROMAN St o

Rebtordtu Masarykovy univeralty.

V Brné dne 12. 6. 2015

Qum) 70268, cnwMge. Boman Novotng,

-
N Ovot n serlalNunser o 319687, Utlewhanater
velejeh 2expIn

Datum; 1015.06.12 2. 44.06 0200

Mgr. Roman Novotny,
pfedseda hodnotici komise
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OptiXs

Pisemné vysvétleni nabidky

Zadavatel:  Masarykova univerzita, Stfedoevropsky technologicky institut (CEITEC),
sidlem Kamenice 753/5, 625 00 Brno, IC: 00216224

Vefejna zakazka:  Spektrofotometry a fluorimetry projektu CEITEC - &ast 3
Verejna zakazka je spolufinancovéna z Operacniho programu Vyzkum a
vyvoj pro inovace v ramci projektu ,CEITEC - stfedoevropsky technologicky
institut, reg.¢. CZ.1.05/1.1.00/02.0068".

Uchazec: OptiXs, s.r.o.,
sidlem Kfivoklatska 37/3, Lethany, 199 00 Praha 9, IC: 02016770

Odpoved na dotazy:

1} RozliSeni spektrometru Jaz

Rozliseni spektrometru v celém pozadovaném rozsahu je 0.8 nm FWHM. Udaj lepsi neZ jeden
milimeir je konzervativni hodnota obecné udavana vyrobcem. Z tohoto diivodu jsme do hodnoceni
uvedli udaj 1 nm. Po upfesnéni s vyrobcem, vyrobcee potvrdil Ze rozliseni pro cely rozsah bude 0,8
nm FWHM (pro kanal 2 a 3 bude rozliSeni jesté lep$i).

Rozpis pouzitych mFizek pro jednelivé kanaly spektrometru Jaz.

Kanal ¢. 1 — MFizka ¢. 5 katalogu Ocean Optics (str. 68 nabidky)
Pocet vryptt: 1200 Car/mm
Holograticka mrizka pro UV oblast

Kanal ¢. 2 — MFizka €. 9 katalogu Ocean Optics (str. 68 nabidky)
Poget vrypa: 1200 ¢ar/mm
Holograficka mfizka pro VIS oblast

Kanal ¢. 3 ~ Mtizka €. 6 katalogu Ocean Optics (str. 68 nabidky)
Pocet vrypu: 1200 ¢ar/mm
Blaze: 750 nm

Graf

Graf predpokldadaného rozliseni neni u spektrometru Jaz uveden. Nicméné sepektrometr Jaz vyuziva
stejny design optického usporadani jako serie spektrometrit USB2000+. PfisluSeny graf rpo miizky
1200 ¢ar/mm a Sterbinu o velikosti 25 pm je uveden niZe:

123 OptiXs, s.r.o.
i¢: 02 016 770, DIC: CZ 02 016 770, Kfivoklatska 37, CZ, 199 00 Praha 9
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1200 mm* Grating and 25 pm Slit
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Pripadné rozsahy a rozliSeni pro jiné typy miiZzek viz. Webové stranky vyrobee:
http://oceanoptics.com/product-details/usb-series-custom-configured-predicted-ranges-resolutions/

2) RozliSeni spektrometru NIRQuest

Jedna se o predkonfigurovanou verzi spektrometru NIRQuest s oznacenim NIRQuest512-2.2.
Konfigurace je popséna na str. 51 nabidky, sloupec NIRQuest512-2.2. PouZitd mfizka ma oznaceni
NIR2 (100&ar/mm, blaze 1600 nm). Spravna hodnota rozlifeni je tedy 5 nm FWHM pro cely rozsah
spektrometru. Jedna se druhy graf v prvnim sloupci na str. 55.

3) Integra¢ni doba NIR spektrometru
Integraéni doba miiZe byt zvolena v rozsahu Ims aZ 1s. Viz. Technické specifikace na str. 51
nabidky, sloupec NIRQuest512-2.2.

4) Doba pienosu dat jednoho méieni NIR spektrometru

Udaj 5ms v technické specifikace spektrometru na str. 51 nabidky, sloupec NIRQuest512-2.2,
konzvervativni Gdaj vyrobce a odpovidé celkové dobé, ktera zahrnuje snimani (integracni doba),
pfipadnou synchronizaci sniméani spektra a samotny pfenos dat. Detailné je toto vysvétleno v
dokumentu New External Triggering Options Instructions for Spectrometers with Firmware
Version 3.0 and Above str. 15, zobrazeni NIRQuest Hardware Trigger Mode Time Table. Viz.

Priloha.
Faze "Readout Data Detector to FIFO", ktery nasleduje fazi integration time je ¢as vyCteni

detekovaného signdlu z detektoru (1034 us) a faze "Transfer Data FIFO to Display" je pak Cas

223 OptiXs, s.r.0.
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samotného prenosu dat ze spektrometru do pocitace. Tento Cas je stanoven v rozsahu 800 — 1000 us
a zalei na pocitadi. Pro po&itat s operatnim systémeme Windows 7 a vy35im s opercni paméti 8

GB a vice je tento ¢as pod 900 us.

P¥ilohy: Dokument "New External Triggering Options Instructions for Spectrometers with
Firmware Version 3.0 and Above"

V Praze 17.6.2015

o B
< i

Ing. Aleééa}%, jednatel spolecnosti CEO
~ OptiXs, s.1.0.

OptiXs....

KFivoklatska 37, 199 00 Praha 9
i€: 02016770 DIC: CZ02016770
WWWLOPLIXS.CZ
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830 Douglas Ave.
Dunedin, FL 34698

1 727-733-2447
www.OceanOptics.com

New External Triggering Options
Instructions for Spectrometers with

Firmware Version 3.0 and Above

Overview

Ocean Optics spectrometers with FPGA Firmware Version 3.0 and above provide several methods of
acquiring data (see table below). In the Normal/Free-Run mode. the spectrometer is “free running.” That
is, the spectrometer is continuously scanning, acquiring, and transferring data to your computer,
according to parameters set in the software. In this mode, however, there is no way to synchronize the
scanning, acquisition, and transfer of data with an external event. However. trigger pulses for
synchronizing an external event with the spectrometer are available.

To synchronize data acquisition with external events, other modes of acquiring data are available. Each
mode involves connecting an external triggering device to the spectrometer and then applying an external
trigger to the spectrometer before the software receives the data. The length of the integration time and
the source for the integration clock depend upon the mode chosen. All other acquisition parameters are set

in the software.

Also see the External Triggering Options Instructions for triggering information for other Ocean
Optics spectrometers with firmware versions below 3.0,

Triggering Mode

Description

Use This Trigger Mode When You ...

Normal/Free-Run

Spectrometer acquires spectra
continuously.

No synchrenization to other events is
needed

Software

Integration time is set in the software.
Software receives a trigger event and
transmits spectra obtained in the data
acquisition cycle in which the trigger
occurred.

Are using a continuous illumination
source, and the light intensity is
constant before, during, and after the
trigger.

Need to set the integration time in the
software.
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| Triggering Mode

Description

Use This Trigger Mode When You ...

i External Hardware
. Level Trigger

i integration time set via software on a

chip in spectrometer. The spectrometer
waits for & sharp rise in voltage on the
trigger input pin, and then acquires

[ spectra until the voltage is removed.

' Need a continuous acquisition

whenever a certain condition is met,
such as:

| - when reacting to a sample being
. present or

- when a sample reaches a specific
state that you want to measure

i External
: Synchronous Trigger

Spectrometer acquires data from an
external trigger event (such as a push
button) until the next time the trigger is
activated, at which time the
spectrometer ceases spectral
acquisition and begins a new
acquisition. Integration time cannot be

i set, since the trigger can fire at random
{ intervats.

. Must synchronize your scans to an

external clock source

| Are using a lock-in amplifier

. Are using a chopper

| External Hardware
| Edge Trigger

Integration time set via software on a
chip in spectrometer. The spectrometer
waits for a sharp rise in voltage on the
trigger input pin, and then acquires
spectra. This trigger acquires one
spectrum each time that there i1s a
sharp rising edge (if an acquisition is
not afready in progress).

Are using a puised excitation source or
light source in your experiment (such
as a laser or flash lamp)

Are doing LIF (fluorescence with
pulsed excitation) or phosphorescence

experiments

Need to synchronize an acquisition
with an external event

Setting Up for External Triggering
IMPORTANT: Voltage Regulation

The maximum recommended voltage on the Triggering Pin is 5.3 V. If your triggering device exceeds
this voltage, you must regulate or condition the signal (via transistor buffering, ransformer isolation or
opto-isolation, for example) or isolate the signal from the spectrometer.

Note

To use one of the External Triggering options. you must know the specifications and
limitations of the triggering device. The design of the triggering device may prevent you
from using one of the external triggering modes as it is described in these pages.

200-00000-001-01-201504
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g%mﬁc:s External Triggering Instructions for FW 3.0 and Above
Pinout Diagrams for Ocean Optics Spectrometers

HR2000+, Maya2000Pro and Maya-LSL and Maya-L.SL, NIRQuest, QE65000, QE65 Pro,
and QE Pro

For external triggering, supply a line from Pin 10 of the multi-pin connector on the spectrometer

to your triggering device. Be sure 1o also use the Ground Pin when triggering. See the appropriate
spectrometer Data Sheet to locate the ground pin(s).

T2 T a6 1® [seiiz ta 116 os 120 [ 2
s 3 lslrle s Josfie oy fte |2

Pin-out Diagram of 30-pin Connector on HR2000+, NIRQuest,
Maya2000Pro and Maya-LSL, QEB5000, QE6S5 Pro, and QE Pro
Spectrometers

USB2000+ and USB4000

For external triggering, supply a line from Pin 7 of the multi-pin connector on the spectrometer to
your triggering device. Be sure to also use Ground Pin 6 when triggering.

20018 (1B 1411211018 6 412 A2
19 (171513118 1 Es s jan

Pin-out Diagram of 22-pin Connector on USB2000+, Flame-S,
USB4000, and Flame-T Spectrometers

Flame-S and Flame-T

For external triggering, supply a line from Pin 2 of the multi-pin connector on the spectrometer to
your triggering device. Be sure to also use Ground Pin 1 when triggering.

An AR eaiazia alsHsaieieiaialnlaialninl i als oyl el W glnla

Pin-out Diagram of 40-pin Connector on Flame-S and Flame-T Spectrometers

Setting Integration Time in Software

Software, External Hardware Level Trigger and External Hardware Edge Trigger modes can have the
integration time set via OceanView or SpectraSuite.

200-00000-001-01-201504
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Set Integration Time with OceanView

Use the Main Controls of the Set Acquisition Parameters in OceanView to select the trigger mode and to

set the integration time. The Automatic button in the integration Time control box automatically adjusts
the spectrometer’s integration time to bring the highest point of the signal to 83% of full saturation value,
This value is represented by the horizontal blue line on the preview graph.

—
»‘»} Acguisition Gmup Wind

cqutsmon Groug Window
US82+H09569 1

. Main Controls Addﬁéﬁﬁ&ecm&mé

¢

Data Update Rate 0 msec
R
Ivtegration Time: ;1
100 - ms v
Scans to Average:
Boxcar width:
Electric Dark:
Trigger Mode: Cordinuous
X-Axis: wavelength (nmj
Strobedamp Enable:
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The integration time may also be set manually by using the numeric spinner control and the drop-down
units menu, Note that the Nonlinearity Correction control is grayed out until the Electric Dark control
is enabled. Also note that once a triggering mode for the spectrometer has been set, the device will wait
for an external trigger before continuing. It will appear as though the spectrometer has locked up and no

further data acquisitions will occur until the External Trigger pin on the device receives a signal.

Set Integration Time with SpectraSuite

Use the External Trigger selection box on the Trigger toolbar to set the trigger mode of the spectrometer
to Software.

External

External Sync
. HIW Edge

Note

Once you select an external trigger mode, your computer will appear unresponsive. This
is normal, as the computer is waiting for a trigger. You must apply one more trigger to
the spectrometer after selecting a new trigger mode.

External Triggering vs. Triggering an External
Event

There could be some confusion between the concepts of External Triggering and triggering an external
event. The following sections explain each of these concepts:

¢ External Triggering — An event outside the sampling system (such as a push button, lever
activation, or laser pulse) triggers the voltage level on the spectrometer’s trigger pin and instructs
the spectrometer to begin spectra acquisition.

e Triggering an External Event - When triggering an external event, the spectrometer instructs an
external device (typically a lamp such as the PX-2 or the LS-450) to illuminate immediately prior

10 spectral acquisition.

Trigger Mode Descriptions

The following sections specify the Trigger modes for Ocean Optics spectrometers with firmware versions
3.0 and above and associated timing sequences.

For the Maya2000Pro and Maya-LSL, NIRQuest, HR2000-+, USB2000+, Flame-§, USB4000, and Flame-
T, the timing sequences specified are for the trigger mechanism interacting with a single-depth FIFO. The
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hardware implementing these Trigger modes may enhance the capability and performance by
implementing buffering schemes using larger or multiple FIFOs.

External Triggering Options Instructions for FW 3.0 and Above

For the QE65000. the timing sequences specified are for the trigger mechanism interacting with a triple-
depth FIFO. The hardware implementing these Trigger modes enhances the capability and performance
by implementing a buffering scheme using multiple FIFOs. in addition, the QE Pro has a 15,698-deep
puffer.

Normal Mode

In the Normal (Free-run) mode. the spectrometer will acquire back-to-back spectra based on the
integration period specified. Afier the Integration Cycle completes, the data is read out of the detector
and written into an internal FIFO where it is available for reading. In parallel to this read/write operation,
another integration is occurring. If the data from the FIFO is completely read before the paraliel
integration completes, a back-to-back operation will occur. If the data is not read (FIFO Empty) in this
time period. the FPGA will generate an Idle Cycle which is equivalent to one integration period and the
data from the detector is discarded. After the Idle Cycle has completed. the FIFO Empty status is
checked. Ifthe FIFO is empty and a new specirum is requested by the software, a new acquisition will
begin. If either condition is false. additional Idle Cycles will be generated until both conditions are true.

For the HR2000-. NIRQuest. USB2000-, Flame-S, USB4000, and Flame-T, this is also referred to as the
nonbuffering mode because only one spectrum is stored within the FPGA and not multiple spectra. In this
scenario, ReadEnable is generated by the software/firmware to initiate each new acquisition. Since only
one spectrum is stored at a time in the FPGA. a new integration cannot be started until the FIFO data has
been fully retrieved by the software.

For the QE65000 and Maya2000Pro and Maya-LSL, integrations are continuously performed with the
most recent three spectra available to the software. If the software fails to retrieve spectra as new data is
acquired, older data gets dropped in favor of newer data.

For the QF Pro, there are no idle cycles that drop new spectra; all new spectra are stored in the butfer and
are available 1o the user (if buffering is enabled). If the buffer limit is exceeded (15,698), the oldest
spectrum is automatically discarded to make room for the new spectrum. The user can clear the buffer at
any time.

6 200-00000-001-01-201504
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” QﬁﬁCS External Triggering instructions for FW 3.0 and Above
Normal (Free-Run) Mode (TriggerMode(3:0) = x0)
ReadEnable | - |- Lo i
ExtTrig {not ysed, no etfect on inegretion}
REAL | Acquire Acguire ; 1 Acouire
TME| Spec 1 Reed Spat 4 Spoc 2 Resd Spec_2 i 4 Read Spen. 3
; E AcouistionPerios = lmegrmtor{’ﬂme + ReadDelay E
' i ‘ !
ReadDelsy ¢ : ‘
rtegrationTime : ¢ J -
pe | Disniay Spec_t | Display Spes 2 Dislay Spec_3
DISPLAY | Y Spee- Y Spes- iy Shee.
[ )
[ Free Run Moge - Acquire 8 Read
; ]
!
e ReauEnable = 4
et Request \\ JEOSEE—— Acqmve bpecwm
Spectrum® /
o——‘L/RvadEnable =0
g Tm—— T
! RoodSpectrum | / Spectrum
iw,.mw,mwwmw,,MJ" ompletc? > {
SpecReady = 1 ¢
bpucReady 9

Normal Mode Timing Sequence

Software Trigger Mode

In this level-triggered mode, the spectrometer is “*free running,” just as it is in the Normai mode. The
spectrometer is continually scanning and collecting data. With each trigger, the data collected up to the
trigger event is transferred to the software. If you continuously apply triggers (for example, by holding
down the button on via an external switch), this mode is equivalent 1o operating in the Normal mode.

In the Software Trigger mode, you set the integration time (as well as all other acquisition parameters) in
the software, The source for the integration clock comes from the A/D converter.
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Externat Triggering Options instructions for FW 3.0 and Above

5\ bn b ontt o on¥2 | om0

Integration Clock

ov
Software Trigger Signal —_ I

If the sofiware trigger is asserted during integration cvele n. the photons from this integration period will be react
) 88 8 2 2 ! . ;
out and digitized at the start of integration cycle n~1

External Software Triggering ~ Trigger Timing

External Synchronous Trigger Mode

in the External Synchronous Trigger Mode. two external triggers are required to complete a data
acquisition. The first rising edge starts the integration period and the second rising edge stops the
integration while starting the next integration. Thus the integration time is the period between the two
external trigger pulses. After the each integration period. the spectra is retrieved and written to the FIFG
in the FPGA.

For the Maya2000Pro and Maya-LSL, HR2000+, USB2000+, and Flame-S, as in all nonbuffered modes,
no further integrations are possible until the software has read the entire contents of the FIFO.

For the QE65000, three spectrum buffers provide software with the most recent spectral acquisitions.
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External Synchronous Trigger Mode (TriggerMode(3:0) = x2)

ReadEnable ] [
ExﬂngF:: ! i ! ! [

 Triager Detay = Trigner Delay
REAL A ire Spec 2
TIME Actuire Spec_1 _.M”_.%—-—-

N 1
} AcguisttionPeriod = IntegrationTime + ReadDeiay )
M i

)

'

irtegrationTime Read Deiay | o Read Deigy . Read Deley
e

: ; ]
o I isplay § 1 i S
DISPLAY i Dispiay Spec_ spisy Spec, 2

Extermal Hardware Edge Trigger Mode « Acnuire & Read
(Reatinabie = 1) 8
(ExtTrigRise = 1) ExXATrigRige »
xtTnanse? r—————————
i«cqufre Spectr E

ExtTrigRise « ¢
e Spectrum

o —— oy
i FReadSpectrum |} Compiete?
h s SpecReady » 1 \ /

S

i
H

-
Request
Spectrum?

SpecReady =0

External Synchronous Trigger Mode Timing Sequence

External Hardware Level Trigger Mode

In the External Hardware Level Trigger mode, a rising edge detected by the FPGA from the External
Trigger input starts the Integration Cycle specified through the software interface. After the Integration
Cycle completes, the spectrum is retrieved and written to the FIFO in the FPGA. As long as the trigger
level remains active in a logic one state, continuous acquisitions will occur with the following exception.
Each subsequent acquisition must wait until a minimum CCD Reset Cycle completes. This Reset Cycle
insures that the CCD performance uniform on a scan-to-scan basis. The time duration for this reset cycle
is relative to the Integration Cycle time and will change if the integration period is changed. So the
timing sequence is Trigger, Trigger Delay, Integration Cycle, Read/Write Cycle, Reset Cycle, Idle
Cycle(s), and Integration Cycle (if trigger is still high). The Idle Cycle will on last 2 ps if the trigger
remains high and the FIFO is empty and a spectrum request is active, otherwise the Idle Cycle will
continue until all 3 conditions are satisfied.
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For the Maya2000Pro and Maya-LSL, HR2000~, USB2000+, and Flame-S, as in all nonbuffered modes,
no integrations are possible until the software has read the entire contents of the FIFO.

External Hardware Level Trigger Mode {TriggerMode(3:0) = x1}

ReadEnabie g i I { - _J
Trigger Delay
EXUTHIg [
REAL - ACQuire Actuire Agguire 5«
Read Spet_t d 6c,3 } |
TIME___| sSpec PeC! | ppe g | ROMSeC2 | o | ReseSpec
: ACQMSR!OT%PGI 0t = tegrationtime + FesdDelay ‘
: ;
! ! - ; :
tofegrationTme ! Read Delay : Fead Detay {Raad Doty
pC ‘ Oigplay Spec Display Spec 2 Display Spac 3
DISPLAY | - j - i - )

( Extatnal Hardware Level Trigger Mode - Acguire & Read

/ﬁm (ReadEnakie = 118
TN ERTHE = 1) msmmsmmmmimoson,
- Regues; \\;) C o Acqure Spectrum
X,

-, Spectnum?

N
- ~.

Y /f""’i;pemrum R
fead Spactrum I « Complete? /\).._......
- '

e ‘

d i

U “
SpecReady =1

e o~ i
\\‘/// }

Y

i

SpecReaddy =

External Hardware Level Trigger Mode Timing Sequence

For the QE65000, three spectrum buffers provide sofiware with the most recent spectral acquisitions.
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QE65000 -- Timetable for Hardware Level Trigger Mode (Back-To-Back Integrations)

TRIGGER

integration
in Progress

1

§
Additional : CCD Binning ¢ Irtegration : integretion : integration :
Trigger Delay 1 Intialization®™* ¢ Time-1 ¢ Time~2 t Tme-3 &

(©-13680us) ! (768-3072me) ! i i .
- e e b lad b § i }
¥ 4

- -

t ¥ [

For Hardware Level Triggering, the first integration
is gelayed by CCD Binning Intializetion.

After the first irtegration, intsgrations continue
back-lo-back without any CCD Binning delays.

QE65000 Hardware Level Trigger Mode

QE Pro - Timetable for Hardware Level Trigger Mode (Back-To-Back Integrations)

TRIGGER |
L]
Integration 1
I Progress !
¥ | 4
I ] ' [ 4 [ ot
I Additionat v Intialize®* | integration integration j Integretion
1 Trigger Delay 1 CCD Binning Tme-1 & Timg-2 1 Time-3 1
1 (0-4.294sec) b (768-3072us) ! ! ! !
- o L) t oy i
¥ i 1 ] ] ]
For Herdware Level Triggering, the first integration (" s During this irterval, CCD senstivity ramps up linsarly.
15 celayed by “inttiatize CCO Binning*.
infislize CCD
After the first integration, irtegrations corginue Dedector Rows "_: s
pack-40-hack without any Binning delays. 1006 54 = 0.768
The QE Fro cen butfer up to 15,698 spectre in -1007 128 1.536
256 3072

L.evel Trigger mode, ~1008

QE Pro Hardware Level Trigger Mode
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External Hardware Edge Trigger Mode

In the External Hardware Edge Trigger mode, a rising edge detected by the FPGA from the External
Trigger input starts the Integration Cycle specified through the software interface. After the lntegration
Cycle completes, the spectrum is retrieved and written 1o the FIFO in the FPGA followed by a CCD Reset
Cycie. Only one acquisition will be performed for each External Trigger pulse, no matter what the
pulse’s duration is. The Reset Cycle insures that the CCD performance uniform on a scan-to-scan basis.
The time duration for this reset cycle is relative to the Integration Cycle time and will change if the
integration period is changed. So the timing sequence is Trigger. Trigger Delay, Integration Cycle,
Read/Write Cycle, Reset Cycle, and Idle Cycle(s). The Idle Cycle will until the next trigger occurs.

Note

For the QE Pro, jitter between external edge trigger and start of column binning (or
trigger delay) is 40ns,

QESB000 -- Timetable for Hardware Edge Trigger Mode

Time betweer: Trigger Rising Edges

¥
4
Minimum Trigger High t
(108 n3z) i
H ]
TRIGOER l
3 3
integration 13 ¥
in Progress ¢ i
i J i ! H §
§ i ¢
¢ Programmable | CCDBinning | irtegration , Readout Data : y ldie
i Trigger Delay | infislizahion®*” | Titme t Detector to FIFO ¢ Minimum idle States & Time '
g (01360 us) ! (7663072 us) § i (4920 us} ¢ (B200usy  } .
- oyt - g - " wl
[ i ¥ ‘ ¥ I
Programmante Trig Delay O us £ Durng CCO Birning infialization, CCD sensttivity ramps up linearly.
Intiakze CCD Binnng 768 us «- | Pulsed light sources during CCD Binning Intialization,, will
Irtegration time 8000 us ﬂ\\' nave & "prorated” response,
Read Detector 4920 us |
inamuam idle States 6,200 us For axampla, & -1008 detactor strobed at 3B4ms [.768/2),
Min Trigger Cycie 19121 us ; weill have half the ampltude responsg compared to & strobe
tull-scale response starting ot .768ms
in Trigger Cycle 18,121 us !
tax Trigger Rete 52 Hz { CCD Bining
\\ Detector Rowes Initializetion; (ms)
ACTUAL DU AR i 1 84 D768
Mlin Trigger Cyele 19,650 us ~1007 128 1836
Max Tngger Rate &1 Mz -1008 56 ki
\

Maya2000Pro and Maya-1.SL, and QE65000 Hardware Edge Trigger Mode Time Table

12
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QEPro.- Timetable for Hardware Edge Trigger Mode

f Time between Trigger Rising Edges 5
| ¥
] Minimum Trigger High [
i
: '(1 00 ns) .
TRIGGER
¥
Integration i
in Progress ! —
N L1
¥ ] E 11
3 Addtions! ¢ Iritinlizes ; rtegration [}
b Trigger Delay 1 CCD Binning : Time i
| o.(0-4.284 sec) o (7883072 u8) !
! ' ’ i
Additicnal Detay 0 us ( 3 During this intervel, CCD sensttivity ramps up finesrly.

M Trigger Cycle 10,768 us

Inttialize CCD Birning 768 us i
integration time 10,000 us \ {
I

Min Trigger Cycle 10,768 us
Meax Trigger Rete 93 Hz

initialize CCO

Detector Rows Binning (ms)
-1008 54 0.768
1007 128 1.536
<1008 2586 3072

QE Pro Hardware Edge Trigger Mode Time Table

200-00000-001-01-201504
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HR 2000+ USB 2000+ and Flame-§ -- Timetable for Hardware Edge Trigger Mode

External Triggering Options instructions for FW 3.0 and Above

f' Time between Trigger Rising Edges i
i i
;  tdiremum Trigger High t
[} 3 i
; !( 100 ns) )
TRIGGER E
¥ 4
irtegregion t [
in Progress i i
! ; : @ = 1
¢ Programmeble Reset ; trtegration Readout Date : g idie g
I Trigger Delay & Cco ¢ Tme Detector to FIFO ¢ Read FIFC Date ¢ Time :
bop-32768ms) o (8Gus) gy i (800 us) (o (E-1my b I
bt ) b 3 | Ly
i i * ‘ [ i
Addgional Delay O us
intigbze CCD Binning 9.000 us
Integration time 1,000 us
Read Detector 800 ue
Mirimum idie States 1,000 us
Min Trigger Cycle 2,908 us
in Trigger Cycle 2,908 us
Max Trigger Rate 344 Hz

HR2000+, USB2000+ and Fiame-S Hardware Edge Trigger Mode Time Table
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NIRG uest -- Timetable for Hardware Trigger Mode (External Edge Trigges
. Time between Trigner Rising Fdges :
£ i
& Mnimum Trigger High i
® ,100 ns} §
13
TRIGOER !
: 1
3 I
' !
Regration X X
in Progress 5 ;
A L
' ' | a ‘ i i '
! ) Addonal ! htegraton | Readout Data ! Trangher Deta | Minimum | ldle
: Cean CCD | Trigger Delay : Time Detector to FIFQ : FIFO % Display, Idle Ststes | Time !
1o (0 1380 us) ' (1034 uzy 15001000 ug) 1, (860 USY 4, .
i J ' [ t 1 )
Clean CCD 1.040 us
Addional Delay Dus
integration time 1,000 ug
Read Darector 1,034 us
Read FIFQ 800 us
Mnimumn idle States 660 us
Mn Trigger Cyele 4534 us
Mn Trigger Cycle 4,524 us
thax Trigger Rat 221 M

NIRQuest Hardware Trigger Mode Time Table

USB4000 and Flame-T Timetables

It is important to note that the trigger timing in the USB4000 and Flame-T will vary depending upon the
integration time. This is further detailed in the Time Tables that appear below. These tables reveal that
the trigger timing will be different for the following ranges of integration times:

¢« <38ms

e 38msto 199 ms
e 200 ms to 2097 ms
e 2097 ms
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| USB4000 and Flame-T - Timetable for Hardware Trigger / Normat Shutter Modes (integration Times < 3.8 ms)

External Triggering Options Instructions for FW 3.0 and Above

v Ting between Trgger Rieing Edges 7,81 s Ansuite Minmum: i
F et }
i 13
! tinimum Trigges Hign i
SN0
; |s 100 ng: i
TRIGGER z l ’ i
i i
negration P [ i
I Pragress ¥ i !
T T § T T T
i Programmatie ' Resetl t intograton ¢ Resgout Data i : i
: Trigger Deay : nep I Tims : Detector to FIFY i Read FEO Dats ¢ e Time ¢
(Do TRTBEmS L 2802 us) i ™ 0 un t 2 me; o (1Emsr
+ i -y ¥ ;
' L3 L ¥ N ¥ ¥
Resst CCD

integraten tme
Reay Letector
fsad FFC Dats
L e T

R Trigges Cyole

ttin Trigoer Cyoie
thax Trgger Rate

USB4000 /Flame-T Timetable for Hardware Trigger / Normal Shutter Modes (Integration Times 3.8 ms to 198 ms}

t Time between Trigger Risng Edges (7 81 ing Absokite Kingau i
f i}
{ Blingam Trgper tigh !
. ]
. {160 ag)
i ¥ 1
TRIGGER 3 ! { l
¥ 3
intepratse ¢ i
o Progress t i
T T | T T T
: Programmatie | Agotionsi | nisgratos : feadout Dat [ ! :
' Trigges Desay ! Calay 1 i | Detector 1o FIFQ i Rest FIFO Data : Reset QOO ;
L og-r2 e o T-Bus: N (2708 ug; i 2 ms) 5 N
- i e - oy -
+ ) 4 N ] 2
Agativne Doy T oug
HGQTEUUN TG K
Read Detecto:
Rewd FIFO Data [
i Reagt Time® ug * thininsm Reaet Timedus i
R Trgeer CyCle us idmegracion Timeiws 18 710 -

Reac FIFQ Dute Timelugs:
ity Teigoer Tyck 5882 us
FAgx THEgRT Rate 01 Hz
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LSB4000/Flame-T Timetable for Hardware Trigger / Normal Shuster Modes (Integration Times 200 ms to 2087 ms}

aite 14

i Time between Trgger Rising Edges (208.26 ms A

Bhnimum Trigges High
i IHDO ns;

TRIGGER ‘ I

i
imegration [}
@ Progress i
T 1] t 1 N
t proge ¢ 1 mtegration Resgout Data 1 !
| Trigger Delay : Delsy | Tme ! DetectortoFFG ! Resd PO Date | Resstceor
co0-3aTe8mm: . (T-Busr 4 ¢ (2706 us) i (2 ma} N
v T o o v o
Adadional Demy Tus
Integration time 200,000 us
Reay Detnctor 3708 ue
Read £IFD Datn 2008 uy
in Reseat Tine" L 5B100 us * Winkmum Reset Time{us) =
tin Trigges Cycts 264,807 us {Nntegration Timetus) /32) *10) -
Resa FIFD Date Timetusg))
14in "frigger Cycle 285807 vg
Max Trigger Raty 378 Hz

USB4000 [Flame-T -~ Timetable for Hardware Trigger / Normal Shutter Modes (Integration Times >2087 ms)

! Time between Trigger Rising Eages (3.6 aoc Absokite Hinimum) |
¥ it
4 inimum Ttigger Righ :
\ l(_1 00 ns} [
TRIGGER l l ! ]
1 ] 1
Integration t i
n Progress ! I J
1 ) § fi ) 1
| Programmavle ! Addmon | tegraton | ResdautDato ! N '
{ Trgger Delay : Delay i Therey t Detector to FIFQ f Resd FIFO Dets 1 Regeat CCD '
jeilodETe8ms) o 7-Busy - (3700 a3 ! i . (EE My
) 1] ! ¥ ': ] 3
Addtionai Delny Tus
Integration time 2.900.000 us
Read Detector 2708 us
Read FIFC Data 2200 ue
Win Reaet Time 851,200 un
Hin Trigger Cycle 2857907 us
Win Trigger Cyoke LEET WY ug
Max Trigger Rate ¢.28 Hr
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USB Command Description for Triggering

The USB command Set Trigger Mode sets the spectrometer trigger to one of the trigger mode states as
shown below.

HR2000+, USB2000+ and Flame-S Set Trigger Mode

. Data Value = 0 % Normal (Free running) Mode

- Data Value = 1 ¥ Software Trigger Mode

i Data Value = 2 < External Hardware Level Trigger Mode
Data vaiue = 3 <¥ External Synchronization Trigger Mode
Data Value = 4 = External Hardware Edge Trigger Mode

USB4000 and Flame-T Set Trigger Mode

Data Value = 0 <% Normal (Free running) Mode

 Data Value = 1 < Software Trigger Mode

\ Data Vaiue = 2 < External Hardware Level Trigger Mode
: Data Value = 3 < Normal (Shutter) Mode

« Data Value = 4 <» External Hardware Edge Trigger Mode

Maya2000Pro and Maya-LSL, QE65000, QE65 Pro, and QE
Pro Set Trigger Mode

Data Value = 0 -» Normal (Free running) Mode

é Data Value = 1 < External Hardware Level Trigger Mode
- Data Value = 2 < External Synchronous Trigger Mode™

. Data Value = 3 < External Hardware Edge Trigger Mode
‘ *Not yet implemented on the QE Pro

NIRQuest Set Trigger Mode

Nbrmai {Free running) Mode
External Hardware Edge Trigger Mode
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