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KUPNIi SMLOUVA

(dale jen ,Smlouva®)
C. Smlouvy Objednatele: 2025-0061
C. Smlouvy Dodavatele: OBJ-25-0042

uzavrena ve smyslu ustanoveni § 2079 a nasledujicich (kupni smlouva), s pfiméfenym pouzitim
ustanoveni § 2586 a nasledujicich (smlouva o dilo) zak. €. 89/2012 Sb., ob&ansky zakonik (dale jen
»ob&ansky zakonik)

Smluvni strany:

Nazev: CESNET, zajmové sdruzeni pravnickych osob

Zapsane ve: spolkovém rejstfiku, vedeném Méstskym soudem v Praze, pod spisovou
znackou L 58848

Sidlo: Generala Piky 430/26, 160 00 Praha 6

ICO: 63839172

DIC: CZ63839172

Bankovni spojeni: Komer¢ni banka, a. s., pobocCka Praha 6

¢. uctu: 123-482240217/0100

ID datové schranky: gn35eaq

Zastoupené: prof. Ing. Miroslavem Tdmou, CSc., pfedsedou pfedstavenstva a

Mgr. FrantiSkem Potuznikem, mistopfedsedou predstavenstva
Kontaktni osoba pro Ing. Jan Razi¢ka
technické zalezitosti:  e-mail: ||| NG
tel.: +420 |

Ing. Jifi Klimt

Kontaktni osoba pro
obchodni a finanéni e-mail:
zalezitosti: tel.: +420
Osoba Ing. Jakub Papirnik
s rozhodovacim Funkce: feditel
opravnénim: e-mail:
tel.: +4

na strané jedné jako ,Objednatel”

a
Obchodni firma: Power Systems s.r.0.
Zapsana v: v obchodnim rejstfiku vedeném u Méstského soudu v Praze, spis. zn. C 11664
Sidlo: Vyskocilova 1410/1, Michle, 140 00 Praha 4
ICO: 45797633
DIC: Cz45797633
Bankovni spojeni: Komeréni banka, a.s.
¢. uctu: 51-1515200217/0100
ID datové schranky:  t2rt8vh
Zastoupena: Michalem TomeSem, jednatelem

Kontaktni osoba pro Josef Drabek
technické zaleZitosti:  Funkce: Technicky feditel
e-mail: [ < 220 I
Kontaktni osoba pro Michal Tome$
obchodni a finanéni Funkce: jednatel
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zalezitosti: e-mail: NG ' 420 [
Osoba Michal Tome$
s rozhodovacim Funkce: jednatel

opravnénim: e-mail: . - ++2o

na strané druhé jako ,Dodavatel”

Preambule

Tato smlouva se uzavira na zakladé vysledku zadavaciho fizeni vefejné zakazky s nazvem ,,CESNET
— dodavka prvkl DCI vrstvy 1 sité CESNET3“, vypsaného Objednatelem podle zakona ¢&. 134/2016
Sb., 0 zadavani vefejnych zakazek, v platném znéni (dale jen ,ZZVZ*), ev. €. ve VVZ: Z2024-060138,
dale také jen ,Vefejna zakazka“, ktera je zvefejnéna na profilu zadavatele na adrese:
https://zakazky.cesnet.cz/contract _display 359.html. Ustanoveni této smlouvy je tfeba v pfipadé
nejasnosti vykladat v souladu se zadavacimi podminkami stanovenymi v zadavaci dokumentaci Vefejné
zakazky, vCetné pfiloh a véetné pfipadnych vysvétleni, zmén ¢&i doplnéni, jakoz i v souladu s nabidkou
Dodavatele, v€etné pfipadnych vysvétleni na zakladé dotazl Objednatele (zadavatele), podanou na
plnéni této Verejné zakazky, jejiz technicka a cenova Cast tvofi prilohu €. 1 této smlouvy.

Dodavatel bere na védomi, ze Vefejna zakazka (dodavka) je realizovana v ramci projektu Objednatele
s nazvem ,,Modernizace e-INFRA CZ 11, identifikacni kéd: CZ.02.01.01/00/23_016/0008329 (dale jen
.Projekt’). Projekt je realizovan v ramci Opera¢niho programu Jan Amos Komensky (dale rovnéz jen
,OP JAK"), jehoz fidicim organem je Ministerstvo $kolstvi, mladeze a t8lovychovy Ceské republiky (dale
rovnéz jen ,MSMT") a ktery je spolufinancovan z Evropského fondu pro regionalni rozvoj a ze statniho
rozpoétu Ceskeé republiky. Poskytovatelem dotace je Ceska republika prostfednictvim MSMT. Z tohoto
dlivodu se na plnéni této Smlouvy a na naslednou kontrolu vztahuji mimo Zakon i dalSi pravni pfedpisy
(napf. zak. €. 320/2001 Sh., o finanéni kontrole ve vefejné spravé a zak. €. 130/2002 Sb. o podpofe
vyzkumu, experimentalniho vyvoje a inovaci z vefejnych prostfedkd a 0 zméné nékterych souvisejicich
zakontl) a Rozhodnuti MSMT o poskytnuti dotace.

Clanek 1. Predmét pInéni Smlouvy
1.1. Na zakladé této smlouvy se Dodavatel zavazuje poskytnout Objednateli nasledujici pInéni:

1.1.1. Dodat zafizeni (HW a SW) pro vybudovani DCI vrstvy 1 sité CESNET3 (dale také jen
.Prvky“ nebo ,zafizeni“) v rozsahu a dle specifikace uvedené v pfiloze &. 1 této smlouvy;

1.1.2. Poskytnout rozSifenou zaruku s technickou podporou (dale jen ,Zaruka®), vramci niz
Dodavatel zaruCuje a zajisti fadnou funk&nost dodanych zafizeni ve smyslu ustanoveni
§ 2113 anasl. obanského zakoniku a rovnéz zajisti pfimou podporu vyrobce dodanych
zafizeni, a to za nasledujicich podminek:

1.1.2.1 Sluzby v ramci zaji$téni fadné funk&nosti dodanych zarizeni

a) V ramci Zaruky Dodavatel Objednateli zaru€uje, Ze dodana zafizeni budou bez vad
a budou fungovat podle Dodavatelem nabidnutych specifikaci, pficemz pokud se
projevi zavady zafizeni (definice viz nize), Dodavatel se zavazuje je bezplatné odstranit
nebo dodat nahradni zafizeni.

b) Doba trvani Zaruky: 60 mésica.

c) Zaruka pokryva zejména vady materiall, vyrobni vady a funkéni vady. Zaruka
nepokryva vady / nefunkénosti nezpusobené vadou vyrobku, tj. napf. zavady
zplUsobené nespravnym pouzitim v rozporu s Dodavatelem pfedanym manualem,
nehodami, neautorizovanymi opravami nebo upravami apod.
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d)

e)
f)
9)

h)

Oprava &i vyména vadného zafizeni je bezplatna (je jiz zahnuta v cené za Zaruku resp.
Vv pofizovaci cené zafizeni uvedené v Cl. 2. této smlouvy).

Moznost nahlasit poruchu kdykoliv (v rezimu 24x7x365).
Reakce na nahlaseni poruchy nejpozdéji do 1 hodiny.

Oprava ¢i vyména vadného zafizeni / komponenty v misté instalace (on-site) se
zaru¢enou dobou odstranéni jakékoli poruchy do konce nasledujiciho pracovniho dne,
do 18:00 (Next Business Day) od nahlaseni poruchy.

V pfipadé, ze Dodavatel neodstrani Objednatelem fadné nahlasenou zaruéni zavadu
v uvedené lhuté ani nedoda nahradni zafizeni, je Objednatel opravnén zavadu odstranit
sam, nebo prostifednictvim tfetich osob, popfipadé si zajistit nahradni zafizeni, a to na
naklady Dodavatele.

Telefonicka a e-mailova podpora pfi feSeni incidentd s moznosti eskalace smérem
k vyrobci.

Kontakt na zakaznicky servis / technickou podporu pro asistenci pfi uplatiiovani zaruky:
Tel.: +420i

e-mail: I

Jako dalSi (preferovany) kontakt pro zakaznicky servis a zadavani informaci
o pripadnych technickych anomaliich a pozadavcich na servisni zasahy (tickety) je
mozné vyuzivat i sluzby ,PWS-HSD“ (Power System Help Service Desk), které jsou
provozovany spolec¢nosti Power Systems na bazi iTOP a jsou zakaznikim k dispozici
v rezimu 7x24x365. Zde muze zakaznik nejen on-line zadat pfisluSny pozadavek
(ticket), ale i sledovat jeho feSeni.

Sluzby PWS-HSD jsou dostupné na WEB adrese:
PfihlaSovaci udaje pro pfistup k portalu budou v pfipadé zdjmu pfedany opravnénym
pracovnikim zadavatele v ramci instalace.

PWS-HSD je mozné v pfipadé zajmu i propojit se service deskem zakaznika, bude-li to
umoznéno.

1.1.2.2. Sluzby v ramci zajiSténi primé podpory vyrobce dodanych zafizeni

a)

b)
c)

d)

Pfima komunikace v Ceském, slovenském ¢i anglickém jazyce s odbornym
pracovnikem vyrobce dodavané technologie, ktery bude primarnim kontaktem pro
zadavatele.

Zajisténi e-mailového aliasu pro pfimou komunikaci s odbornymi pracovniky vyrobce.
Standardni pribézna softwarova podpora od vyrobce zafizeni pro pfipadné zmeény v siti
a nasazeni novych funkci;

Proaktivni doporuéeni vyrobcem zafizeni pro nasazeni konkrétni verze software dle
zaméru a ocekavani zadavatele;

1.1.3. Poskytnout na vyzadani pozaruéni servis za nasledujicich podminek:

1.1.3.1. Dodavatel se zavazuje poskytnout po skonéeni Zaruky dle odst. 1.1.2. této smlouvy
Objednateli na jeho vyzadani i pozaruéni servisni sluzby, a to za nasledujicich podminek:

a)

b)

c)

Pozarucni servis bude Objednatelem objednan (vyzadan) vzdy nejméné na dobu 12
meésicl, a to na celé dvanactimési¢ni cykly (tj. 12-24-36-atd.).

Pfedmétem pozarucnich servisnich sluzeb budou stejné sluzby, které jsou predmétem
Zaruky (viz odst. 1.1.2. této smlouvy).

Objednatel je opravnén urcit rozsah jednotlivych zafizeni / komponent, ke kterym
pozaruéni servis bude poZadovat. Objednatel neni povinen poZadovat pozaruéni
servis v zadném rozsahu.
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d) Cena pozaruénich servisnich sluzeb je stanovena v zavazné nabidce Dodavatele (viz
pfiloha €. 1 této smlouvy). Cena bude vzdy urCena podle rozsahu pozZadovaného
pozarucniho servisu (bod c) tohoto odstavce).

e) Cena pozarucnich servisnich sluzeb jak je stanovena v nabidce Dodavatele na pInéni
vefejné zakazky (pfiloha €. 1 této smlouvy), muze byt navySena pouze v nasledujicich
pfipadech:

(i)

(ii)

Inflani dolozka pro prvni navySeni — Dodavatel je opravnén pozadovat
navySeni ceny pozarucnich servisnich sluzeb o celkovou vySi inflace od
okamziku podani nabidky do okamziku sjednani pozarucnich servisnich sluzeb
na zakladé vyzadani Objednatele. Celkova vySe inflace ve smyslu tohoto
odstavce bude vypocitana jako soucet hodnot miry inflace vyjadiené pfiristkem
indexu spotfebitelskych cen ke stejnému mésici pfedchoziho roku, vyhlasenou
Ceskym statistickym Ufadem, pfi¢emz:

e prvnim rozhodnym mésicem bude mésic, kdy Dodavatel podal nabidku na
pInéni vefejné zakazky a

e poslednim rozhodnym mésicem bude mésic se stejnym oznaCenim jako
v prvni odrazce v kalendarnim roce, ve kterém dojde k zavaznému sjednani
(objednani) poskytovani pozarucnich servisnich sluzeb.

Inflaéni dolozkou pro prvni navySeni bude na zakladé pozadavku Dodavatele
navySena cena pozarucnich sluzeb na obdobi nasledujicich 12 mésicu
pozarucnich servisnich sluzeb.

Inflaéni dolozka pro dal$i obdobi po uplynuti 12 mésicu pozaruénich servisnich
sluzeb bude obdobnym postupem dle pism. a) uplathovana na zakladé
pozadavku Dodavatele vzdy pro kazdych dalSich 12 mésicu (fj. navySeni
o prirtistek indexu spotfebitelskych cen ke stejnému mésici pfedchoziho roku).

1.1.3.2. Po dobu prvnich 24 mésicu (pocitdno samostatné pro jednotlivé komponenty) je Dodavatel
opravnén odmitnout poskytnuti pozaruénich servisnich sluzeb pouze v pfipadé, ze mu v
jeho poskytovani budu branit zavazné provozni obtize. Za zavazné provozni obtize nelze
povazovat ekonomickou nevyhodnost t€chto pozarucnich servisnich sluzeb.

1.1.3.3.

1.1.3.4.

V obdobi po uplynuti doby dle véty prvni odst. 1.1.3.2. této smlouvy je Dodavatel opravnén
odmitnout poskytovani pozaruénich servisnich sluzeb.

Odmitnuti dle odst. 1.1.3.2. nebo 1.1.3.3. této smlouvy musi Zhotovitel ucinit pisemné
nejpozdéji do 15 dnu od doruceni objednavky dle odst. 1.1.3.1. této smlouvy, jinak plati, ze
tuto objednavku akceptoval.

1.2. Objednatel se zavazuje za fadné poskytnuté plnéni uhradit Dodavateli nize stanovenou cenu.

Clanek 2.

Cena za pfedmét plnéni

2.1. Cena za predmét pIlnéni Smlouvy byla stanovena na zakladé pozadavk(i zadavatele uvedenych
v zadavaci dokumentaci a nabidky Zhotovitele na pInéni Vefejné zakazky a je specifikovana
v pfiloze €. 1 této smlouvy. Uvedena cena je celkovou Castkou za plnéni celé Vefejné zakazky
v pozadovaném rozsahu, v€etné vSech poplatkd a vesSkerych nakladl s plnénim vefejné zakazky
souvisejicich (s moznymi zménami pouze na zakladé zvlastnich podminek stanovenych v této
smlouvé).

2.2. K cené bez DPH bude pfipoétena DPH v zakonem stanovené vysi ke dni uskuteCnéni
zdanitelného pInéni.
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Clanek 3.  Platebni podminky

3.1. Cena za dodavku, véetné Zaruky
3.1.1. Cena za dodavku zafizeni podle odst. 1.1.1., v€etné Zaruky podle odst. 1.1.2. této smlouvy
bude Objednatelem Dodavateli uhrazena jednorazoveé na zakladé danového dokladu - faktury
(dale jen ,faktura“), kterou bude Dodavatel opravnén vystavit po dodani zafizeni a jejich
akceptaci Objednatelem, tj. po podpisu akceptacniho protokolu (viz odst. 5.2.).

3.1.2. Pr¥ilohou faktury musi byt kopie pfislusného akceptaéniho protokolu (viz odst. 5.2.)
podepsaného kontaktni osobou pro technické zalezitosti Objednatele a kontaktni osobou pro
technické zalezitosti Dodavatele (viz titulni strana této smlouvy), jinak nezaklada povinnost
Objednatele platit.

3.2. Cena za poskytnuti pozaruéniho servisu
3.2.1. Cena za poskytovani pozaruéniho servisu bude za placena vzdy pfedem na celé objednané
obdobi na zakladé faktury Dodavatele.

3.3. Splatnost faktur musi byt nejméné 20 dni ode dne jejiho dorueni Objednateli. Faktura musi
obsahovat vSechny nalezZitosti fadného ucetniho a dariového dokladu ve smyslu pfisluSnych
zakonnych ustanoveni. Faktura na pInéni podle odst. 3.1. této smlouvy musi dale obsahovat
odkaz natuto Smlouvu a identifikaéni udaje projektu (nazev: projekt ,,Modernizace e-INFRA
CZ 1I“, identifikaéni kéd: CZ.02.01.01/00/23_016/0008329). V pfipadé, Ze faktura nebude mit
odpovidajici nalezitosti, je Objednatel opravnén zaslat ji ve Ihuté splatnosti zpét Dodavateli
k dopInéni &i opravé, aniz se tak dostane do prodleni se splatnosti; lhlta splatnosti pocina bézet
cela znovu od opétovneého doruceni nalezité doplnéného ¢i opraveného dokladu.

3.4. Cena za pInéni této Smlouvy bude Objednatelem Dodavateli uhrazena bezhotovostnim pfevodem
na ucet Dodavatele uvedeny na titulni strance této Smlouvy, popfipadé na ucet sdéleny na fakture.

3.5. Fakturace bude probihat vyhradné elektronickou formou. Kontaktni emailova adresa Objednatele
pro pfijimani faktur: podatelna@cesnet.cz

3.6. V pfipadé, Zze Dodavatel bude v okamziku plnéni pfedmétu této Smlouvy uveden spravcem dané
jako ,nespolehlivy platce” dle § 106a zadkona 235/2004 Sb., o dani z pfidané hodnoty, ve znéni
pozdéjSich predpisu (dale jen ,zakon o DPH*) nebo ze ucet Dodavatele, ktery Dodavatel uved| na
jim vystaveném dafiovém dokladu, nebude zvefejnén spravcem dané podle § 98 pism. d) zakona
o DPH, nebo Ze ucet Dodavatele, ktery Dodavatel uvedl na jim vystaveném dariovém dokladu,
bude uétem vedenym poskytovatelem platebnich sluZzeb mimo tuzemsko (CR), bude plnéni dle
této Smlouvy povazovano za uhrazené i tak, ze Objednatel uhradi Dodavateli pouze cenu bez
DPH a DPH uhradi pfimo na ucet pfislusného finanéniho uradu.

Clanek 4.  Doba a misto pInéni

4.1. Doba plnéni je stanovena nasledovné:

4.1.1. Dodavku zafizeni podle odst. 1.1.1. provede Dodavatel nejpozdéji do 90 dntl ode dne doruceni
vyzvy Objednatele k pInéni; (viz dale odst. 4.3. této Smlouvy); do této doby se nezapocitava
doba akceptacniho testovani (viz dale odst. 5.2.).

4.1.2. Zaruku podle odst. 1.1.2. a pozaruéni servis podle odst. 1.1.3. bude Dodavatel poskytovat po
dobu uvedenou v téchto ustanovenich. Zaruka zacne béZet dnem podpisu akceptaéniho
protokolu (viz odst. 5.2.).

4.2. Mistem plnéni — dodani zafizeni je sidlo Objednatele na adrese Generala Piky 430/26, 160 00
Praha 6.

4.3. Vyzva k pInéni
4.3.1. Kplnéni dle odst. 4.1.1. této smlouvy Objednatel vyzve Dodavatele pisemnou vyzvou,
podepsanou feditelem Objednatele &i jim povéfenou osobou (dale jen ,vyzva k plnéni®). Vyzvu
k plnéni zadle Objednatel Dodavateli nasledovné:
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4.3.2.

4.3.3.

a) vyzvu k pinéni zasSle kontaktni osoba pro technické zalezitosti Objednatele kontaktni
osobé pro technické zalezitosti Dodavatele (viz titulni strana této smlouvy) e-mailovou
formou a/nebo

b) vyzvu k pInéni zasle Objednatel Dodavateli prostfednictvim datové schranky.

Dodavatel se zavazuje potvrdit bez zbyte€ného odkladu Objednateli obdrzeni vyzvy k plnéni.
V kazdém pfipadé se vyzva povazuje za dorucenou:
a) dnem potvrzeni o pfijeti e-mailu, nejpozdéji vSak tfeti pracovni den po odeslani v pfipadé
zaslani podle odst. 4.3.1. pism. a)
b) dnem potvrzeni o pfijeti do datové schranky, nejpozdéji vSak nasledujici pracovni den po
odeslani v pfipadé zaslani podle odst. 4.3.1. pism. b).

Vyzva k pInéni bude Objednatelem odeslana Dodavateli nejdfive v den nabyti ucinnosti této
Smlouvy, nejpozdéji vSak do 90 dnu ode dne nabyti UCinnosti této Smlouvy. V pfipadé, ze
Objednatel vyzvu k pIinéni v uvedené Ihuté neodesle, je Dodavatel povinen zafizeni dodat do
90 dni od okamziku marného uplynuti Ihtty Objednatele k odeslani vyzvy k plnéni (do této doby
se nezapocitava doba akceptacniho testovani).

Clanek 5. Zpusob predani a prava a povinnosti smluvnich stran pfi plnéni Smlouvy

5.1. Dodani zafizeni do mista plnéni bude stvrzeno kontaktnimi osobami pro technické zalezitosti (viz
titulni strana této smlouvy) na predavacim protokolu (dodacim listu). Pfedavaci protokol bude
vyhotoven v listinné podobé, a to ve 2 vyhotovenich, po jednom pro kazdou ze smluvnich stran.
Pfedavaci protokoly budou, mimo jiné, podkladem pro pfipadné uplatnéni smluvni pokuty dle
odst. 8.2. Smlouvy a urCeni jeji vySe a pro zahajeni zkuSebniho provozu, resp. podpis
akceptacniho protokolu.

5.2. Po dodani zafizeni Objednatel provede kontrolu kompletnosti dodavky a akceptaéni otestovani
dodanych zafizeni nasledovné:

5.2.1.

5.2.2.

5.2.3.

Veskeré potfebné konfigurace zafizeni budou pro potfeby akceptacnich testd provadét
zastupci Dodavatele podle konkrétnich pozadavk( Objednatele. Tyto testy budou minimalné
zahrnovat:

a) Ovéreni funkci a vlastnosti dodanych zafizeni a komponent v souladu s deklarovanymi
parametry v nabidce Objednatele (typicky napf. funkénost pFfimych DCI propoju
vyuzivajicich 400GBASE-ZR+ 0dBm transceivery skrz realné trasy DWDM systému sité
CESNET3),

b) Ovéreni funkénosti managementu, komunikacnich protokoll a interoperability s dot€éenou
stavajici komunikaéni infrastrukturou (nap¥. podpora EVPN a SRv6, zejména vzajemného
DCI propojeni logické komunikacni infrastruktury riznych datovych center skrz SRv6 patefni
sit CESNET3).

V ramci akceptace zadavatel predpoklada namatkové otestovani deklarovanych vlastnosti
nabizenych zafizeni a muze otestovat jakykoliv jejich poCet. Testovani bude trvat max. 30
pracovnich dni od podpisu pfedavaciho protokolu (dodaciho listu).

V ramci akceptacnich testll bude zadavatel ovéfovat zejména nasledujici funk&nosti/parametry
dodanych zafizeni:

o Ovérfeni napajecich zdrojl.
. Ovéreni funkénosti ventilatora.
o Systém nabéhne bez chyb a zafizeni je jako celek funkéni.

o Lze se pfipojit na rozhrani pro spravu zafizeni.
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o 400GBASE-ZR+ 0dBm transceiver je kompatibilni s pfepinatem, zobrazi se korektné
v inventarizaci zafizeni.

o 400GBASE-ZR+ 0dBm transceiver v pfepinaci navaze spojeni s druhym 400GBASE-
ZR+ 0dBm transceiverem v existujicim smérovaci Cisco ASR9903 nebo Cisco 8201
skrz existujici DWDM systém CESNETu.

Zadavatel si vSak zaroveh vyhrazuje moznost ovéfeni jakéhokoliv jiného parametru
pozadovaného v zadavaci dokumentaci, resp. uvedeného v nabidce Dodavatele (pfiloha €. 1
této smlouvy).

BlizSi specifikace akceptacniho testovani je rovnéz uvedena v pfiloze ¢. 1 zadavaci
dokumentace Vefejné zakazky (Technicka specifikace pozadovaného plnéni).

Radné spinéni dodavky a ovéfeni funkénosti a deklarovanych parametr(i bude stvrzeno
kontaktnimi osobami pro technické zalezitosti Dodavatele a Objednatele (viz titulni strana této
smlouvy) na akceptaénim protokolu. Akceptacni protokol bude vyhotoven v listinné formé ve
2 vyhotovenich, po jednom pro kazdou ze smluvnich stran. Akceptacni protokol bude
podkladem pro fakturaci.

V pfipadé prokazatelnych nedostatki zjisténych v pribéhu akceptacniho testovani je
Dodavatel povinen je neprodlené odstranit, a to nejpozdéji do 15 pracovnich dni od okamziku,
kdy mu tyto nedostatky budou oznameny Objednatelem. Odstranéni nedostatk( (vad) zafizeni
muze byt provedeno i dodateénym dodanim nahradnich zafizeni. V pfipadé nedostatkd, které
budou prokazatelné v zasadnim rozporu s pozadavky Objednatele uvedenymi v zadavaci
dokumentaci Vefejné zakazky, resp. uvedenymi v nabidce Dodavatele, a které prokazatelné
nemohou byt v pfiméfené dobé odstranény, plati, ze Dodavatel uvedl mylné informace ve své
nabidce a bude postupovano podle ustanoveni této Smlouvy (Clanek 7 a Clanek 8)
a obCanského zakoniku (§ 2099 a nasl. a § 2894 a nasl.) tykajicich se vadného pinéni a
nahrady Skody.

Drobné vady, které zasadnim zpUsobem neomezuji funkénost dodanych zafizeni nejsou
divodem k odmitnuti akceptace Objednatelem. Takové vady budou uvedeny v akceptaénim
protokolu, &imz budou povazovany za fadné vytknuté. Dodavatel odstrani takto vytknuté
drobné vady bez zbyteéného odkladu a na zakladé dohody s Objednatelem.

V pfipadé Zaruky a pozaru€niho servisu se fadné poskytnutym plnénim rozumi fadné a v€asné
poskytnuti pInéni v souladu s podminkami stanovenymi v této smlouvé.

Prava z vadného plnéni se Fidi ustanovenim § 2099 a nasl. ob&anského zakoniku, pokud v této
smlouvé neni stanoveno jinak.

Obsah akceptacniho protokolu bude vychazet z pozadavkl Objednatele uvedenych v pfiloze €. 1
zadavaci dokumentace Vefejné zakazky a z nabidky Dodavatele (pfiloha €. 1 Smlouvy).

Objednatel se zavazuje poskytnout Dodavateli fadnou soucinnost pfi dodavce zafizeni. V pfipadé
neposkytnuti soucinnosti Objednatelem se prodluzuji Ihtty plnéni o dobu, kdy Dodavatel nemohl
v dusledku neposkytnuti soucinnosti pinit své zavazky.

Dodavatel je povinen dodat pouze originalni a nové zafizeni, pIné funkéni a splfiujici poZzadavky
Objednatele stanovené v zadavaci dokumentaci Vefejné zakazky. Dodavatel je dale povinen na
vyzvu Objednatele kdykoliv prokazat jejich plvod. Dodavatel je dale povinen na vyzvu
Objednatele bezodkladné dolozit pfislusné certifikaty a osvédCeni k dodavanym zafizenim,
naptiklad (ale nikoliv pouze), Ze splfiuji pfislusné technické normy a pravni predpisy platné v CR
a Ze je opravnén je podle této Smlouvy dodavat do Ceské republiky.

Dodavatel se zavazuje poskytnout Objednateli servisni sluzby i v pfipadé, kdy poruchy (zavady)
zafizeni ¢i komponent vzniknou nevhodnym skladovanim ¢i umisténim, neodbornym zasahem ¢i
manipulaci, mechanickym poSkozenim ze strany Objednatele, resp. aplikaci zafizeni v rozporu
s technickymi podminkami vyrobce nebo v disledku Zivelné pohromy; cena za servisni zasahy
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5.9.

5.10.

v uvedenych pfipadech neni soucasti ceny za pInéni této Smlouvy a bude dohodnuta smluvnimi
stranami pfedem, pokud to situace dovoli.

Dodani &asti zbozi/poskytnuti plnéni pfipadnym poddodavatelem nezbavuje Dodavatele jeho
vyluéné odpovédnosti za fadné dodani plnéni Objednateli. Dodavatel odpovida Objednateli za
pinéni (&i jeho ¢ast), které svéfil poddodavateli, ve stejném rozsahu, jako by jej poskytoval sam.

Dodavatel se dale podpisem této Smlouvy zavazuje:

5.10.1. zachovat mi€enlivosti o davérnych skuteénostech, které se dozvi pfi pInéni Vefejné zakazky

nebo v souvislosti s nim;

5.10.2. nahradit Objednateli Skodu zpUsobenou pfipadnym poddodavatelem;
5.10.3. zajistit archivaci dokumentu o pInéni Verejné zakazky po dobu nejméné do konce roku 2033;
5.10.4. zajistit ochranu osobnich udajd v souladu s pravnimi predpisy.

5.11.

Dodavatel si je védom skutecnosti, Ze Objednatel ma zajem na realizaci pfedmétu této Smlouvy
v souladu se zasadami odpovédného zadavani vefejnych zakazek dle § 6 odst. 4 ZZVZ. S
ohledem na to se Dodavatel zavazuije:

- zajistit po celou dobu trvani této Smlouvy a vici vSem osobam, které se na plnéni pfedmétu
této Smlouvy podileji, dodrzovani veSkerych pfisluSsnych platnych a G¢innych, zejména
pracovnépravnich predpist Ceské republiky (legalni zaméstnavani, zakaz détské a nucené
prace, dustojné a férové pracovni podminky, spravedlivé odménovani, pracovni doba, doba
odpocinku, placené presCasy apod.), pravnich pfedpist tykajicich se oblasti zaméstnanosti
a bezpecnosti a ochrany zdravi pfi praci a pravnich predpist tykajicich se ochrany zivotniho
prostiedi;

- zajistit dodrzovani zakona €. 541/2020 Sb., o odpadech, pokud se na jeho ¢innost vztahuje;

- zajistit ekologicky Setrnou likvidaci obald od dodaného zbozi a nepotfebného materialu
a zbozi (zejména formou recyklace a postupt cirkularni ekonomiky, kde to bude mozné);

- pfi plnéni Smlouvy v mife, kterou pfipousti fadné plnéni, vyuzivat pro komunikaci
a korespondenci  prostiedky elektronické komunikace a minimalizovat spotiebu
kancelarského materialu;

- zajistit fadné a v€asné plInéni financnich zavazkl svym poddodavatelim, prostfednictvim
kterych poskytuje plnéni pfedmétu Smlouvy, resp. jeho ¢ast dle této Smlouvy; za Fadné a
v€asné plnéni dle pfedchazejici véty se povazuje plné uhrazeni poddodavatelem fadné
vystavenych faktur za pfedmét Smlouvy, resp. jeho €ast, ato vzdy ve Ihaté splatnosti
sjednané s poddodavatelem, pfiéemz sjednana lhlta splatnosti nebude del$i nez 30 dnd, a
pokud Ihita splatnosti s poddodavatelem neni sjednana, nejpozdéji do 30 dnU ode dne
obdrzeni platby ze strany Objednatele za konkrétni plnéni pfedmétu Smlouvy, resp. jeho
casti;

- zajistit svym poddodavatelim droven smluvnich podminek nikoliv horSi, nez stanovuje pro
Dodavatele tato Smlouva.

Clanek 6. Vlastnické pravo, nebezpedi Skody na véci a uprava prav vyplyvajicich z dusevniho
vlastnictvi

6.1.

6.2.

6.3.

Vlastnické pravo piejde na Objednatele v okamziku podpisu akceptacniho protokolu (viz odst. 5.2.
Smiouvy).

Nebezpeli Skody prechazi na Objednatele v okamziku, kdy mu zafizeni bude dodano
a protokolarné pfedano (viz odst. 5.1. Smlouvy) v misté pInéni.

V pfipadé, Ze pfi poskytovani plnéni Dodavatelem na zakladé této Smlouvy vznikne ¢i bude
poskytnuto dilo, které je chranéno predpisy o dusevnim vlastnictvi, a jehoz autorem & majitelem
(vykonavatelem) prav je Dodavatel, vznika okamzikem vzniku i poskytnuti takového dila
Objednateli pravo toto dilo uzivat v rozsahu nezbytném pro naplnéni ucelu, pro ktery je pfislusna
dodavka poskytovana, a to po celkovou dobu ochrany prav k takovému dilu (i po ukon&eni trvani
Smlouvy). Odména za uvedenou licenci je soulasti ceny za pInéni této Smlouvy. Objednatel je
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opravnén vysledky ¢innosti dle Smlouvy (napf. autorska dila) uzit v plivodni nebo jinym zptsobem
zpracovane Ci jinak zménéné podobé, samostatné nebo v souboru anebo ve spojeni s jinym dilem
¢i prvky. Licence je bez potfeby jakéhokoliv dalSiho svoleni Dodavatele udélena Objednateli s
pravem podlicence nebo je rovnéz dale postupitelna jakékoliv tfeti osobé. Licence se vztahuje
automaticky i na v8echny nové verze, Upravy a preklady pfislusnych autorskych dél. Licenci neni
Objednatel povinen vyuzit, a to ani z&asti.
6.4. Pokud pIlnénim Dodavatele na zakladé této Smlouvy bude poskytnuti jakéhokoliv SW tfetich osob,
je Dodavatel povinen zaijistit, aby na Objednatele preSla veSkera nezbytna prava (licence)
k uzivani takového SW, aby mohl byt naplnén u&el této Smlouvy, a to za nasledujicich podminek:
6.4.1. Objednatel bude opravnén k vykonu prava veSkery SW uzit v rozsahu potfebném pro fadné
uzivani predmétu pinéni dle této Smlouvy;
6.4.2. opravnéni (licence) musi byt poskytnuto na dobu trvani majetkovych prav autora (i po skonéeni
trvani této Smlouvy);
6.4.3. cena licence je zahrnuta v cené& pInéni dle Clanku 2. této Smlouvy.

Clanek 7. Odpovédnost

7.1. Kazda ze smluvnich stran této smlouvy nese odpovédnost za prodleni, za vady a zplsobenou
Skodu. Podminky a nasledky odpovédnosti vyplyvaji z této Smlouvy a z obecné zavaznych
pravnich predpisld, zejména obCanského zakoniku. Smluvni strany se zavazuji k vyvinuti
maximalniho usili k pfedchazeni Skodam a k minimalizaci vzniklych Skod.

7.2. Zadna ze stran této Smlouvy neni odpovédna za $kodu zpusobenou v diisledku okolnosti
vylu€ujicich odpovédnost ve smyslu obanského zakoniku. Smluvni strany se zavazuji upozornit
druhou stranu bez zbyte¢ného odkladu na vzniklé okolnosti vylu€ujici odpovédnost branici
fadnému plnéni Smlouvy a zavazuji se k maximalnimu usili k jejich odvraceni a pfekonani.

7.3. Dodavatel bere na védomi, ze Objednatel je osobou povinnou ve smyslu zakona ¢. 181/2014 Sb.,
o kybernetické bezpecnosti a 0 zméné souvisejicich zakond, ve znéni pozdéjSich predpist (dale
jen ,Zo0KB®), a Ze je dle § 4 odst. 4 ZoKB povinen zohlednit poZadavky vyplyvajici
Z bezpecnostnich opatfeni vydavanych Narodnim Gfadem pro kybernetickou a informacéni
bezpe&nost (dale jen ,NUKIB®) pfi vybéru dodavateld pro jeho informaéni nebo komunikaéni
systém a pozadavky zahrnout do smlouvy. Dodavatel dale bere na védomi bezpecnostni opatfeni
vydané NUKIBem — varovani ze dne 21. 3. 2022, sp. zn. 350 — 401/2022, &. j. 3381/2022-NUKIB-
E/350 pfed hrozbou v oblasti kybernetické bezpelnosti spodivajici v nedodrzeni smluvnich
zavazkl ze strany dodavatelu ICT sluzeb a produktl s vyznamnym vztahem k Ruské federaci
(dale jen ,Varovani“). Jelikoz se plnéni dle této Smlouvy stane soucasti informacniho a
komunika¢niho systému Objednatele, Smluvni strany se dohodly, Ze jakékoliv prodleni
Dodavatele s plnénim zavazk( dle této Smlouvy nebo nemoznost jejich splnéni, majici puvod
nebo souvisejici s hrozbami adresovanymi ve Varovani, nebude pfedstavovat davod pro
umoznéni zmény zavazku ze Smlouvy dle § 222 ZZVZ, nebude pfedstavovat okolnost vyluéujici
odpovédnost Dodavatele ve smyslu § 2913 odst. 2 ob&anského zadkoniku a Dodavatel nebude
opravnén pozadovat obnoveni jednani o Smlouvé v disledku podstatné zmény okolnosti dle
§ 1765 obCanského zakoniku.

7.4. Dodavatel odpovida za to, ze byl opravnén poskytnout licenci k SW v pozadovaném rozsahu
podle odst. 6.4 této Smlouvy.

Clanek 8. Nahrada skody, smluvni sankce a odstoupeni od Smlouvy

8.1. Nahrada Skody vzniklé jedné ze smluvnich stran druhou smluvni stranou se Fidi ustanovenimi
obCanského zakoniku.

8.2. Ocitne-li se Dodavatel v prodleni s dodavkou zafizeni podle odst. 1.1.1. Smlouvy:

8.2.1. do 30 dnl, ma Objednatel pravo na smluvni pokutu ve vysi 0,05 % z ceny za dodavku (v&etné
Zaruky) podle odst. 2.1.bez DPH za kazZdy i jen zapoCaty den prodleni s pfedanim v terminu
plnéni dle odst. 4.1.1;
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8.2.2. 31dn0 avice, ma Objednatel pravo na smluvni pokutu ve vys$i 0,1 % z ceny za dodavku (véetné

8.3.

8.4.

8.5.

8.6.

8.7.

8.8.

8.9.

Zaruky) podle odst. 2.1. bez DPH za kazdy i jen zapoCaty den prodleni s pfedanim v terminu
plnéni dle odst. 4.1.1,

nejvySe vSak 5 % z ceny za dodavku podle odst. 2.1., ¢imz neni dot€eno pravo na nahradu
pfipadné Skody, ktera mlze spocivat mj. vtom, ze Objednatel nebude opravnén cerpat dotaci
uréenou na financovani Verfejné zakazky. Objednatel bude opravnén si pfipadny narok na smluvni
pokutu podle tohoto odstavce zapocist oproti cené, kterou bude povinen zaplatit na zakladé této
Smlouvy. Objednatel ma pravo odstoupit od této Smlouvy i ji vypovédét s okamzitou U€innosti
v pripadé prodleni Dodavatele s dodanim pinéni po dobu delsi 30 dnu.

Objednatel ma pravo na smluvni pokutu ve vysi 5 000,- K& za kazdy zapocCaty den prodleni
s plnénim povinnosti v ramci Zaruky podle odst. 1.1.2. této Smlouvy, a to za kazdé jednotlivé
prodleni, nejvySe v8ak 5 % z ceny za dodavku (v€etné Zaruky) podle odst. 2.1. Tim neni jakkoliv
omezen narok Objednatele na nahradu pfipadné Skody. Ustanoveni tohoto odstavce nema vliv
na prava Objednatele uvedena v odst. 1.1.2. pism. e) této Smlouvy. Objednatel ma pravo
odstoupit od této Smlouvy ¢&i ji vypovédét s okamzitou ucinnosti v pfipadé prodleni Dodavatele
s plnénim jeho zavazku vyplyvajicich ze zaruky po dobu del$i nez 30 dnu.

V pfipadé, ze v prabéhu realizace plnéni vyjde najevo, Ze vlastnosti (zejm. technické) dodavek
a/nebo sluzeb jsou prokazatelné v rozporu s informacemi, které Dodavatel uved| ve své nabidce
(pfiloha €. 1 Smlouvy), bude mit Objednatel pravo na smluvni pokutu ve vysi 100 000,- K&.
Soucasné bude Objednatel mit pravo odstoupit od této Smlouvy; takové odstoupeni od Smilouvy
v8ak nebude mit vliv na pravo Objednatele na zaplaceni smluvni pokuty a naroku na nahrad
Skody.

V pfipadé, ze v pribéhu realizace pInéni vyjde najevo, ze Dodavatel poskytl Objednateli SW,
jehoz autorem ¢i majitelem prav je tfeti osoba, pficemz Dodavatel nebyl k takovému poskytnuti
opravnén, ma Objednatel pravo na smluvni pokutu ve vysi 100 000,- K& za kazdé jednotlivé
poruseni této povinnosti a narok na nahradu Skody. Objednatel bude v tomto pfipadé rovnéz
povinen na vyzvu Objednatele zajistit licence v potfebném rozsahu (bez dodatecnych plateb ze
strany Objednatele), pfi¢emz pokud takova povinnost nebude ze strany Dodavatele spinéna do
30 dnl ode dne obdrzeni vyzvy, bude mit Objednatel pravo odstoupit od Smilouvy. Pravo
Objednatele na nahradu Skody a smluvni pokutu uvedenou v tomto odstavci vSak zUstava
nedotceno.

V pfipadé poruseni kterékoliv povinnosti Dodavatele podle odst. 5.7. véta druha a/nebo ftreti,
5.10.1. a/nebo 9.7. Smlouvy bude mit Objednatel pravo na smluvni pokutu ve vysi 50.000,- K¢ za
kazdy jednotlivy pfipad takového poruseni.

V pfipadé, ze Dodavatel nebo jeho poddodavatel bude organem vefejné moci uznan pravomocné
vinnym ze spachani prestupku &i spravniho deliktu, popf. jiného obdobného protipravniho jednani,
v fizeni pro poruseni pravnich pfedpisu, jichz se dotyka ujednani dle odst. 5.11. Smlouvy, o nichz
se Objednatel prokazatelné dozvi a k némuz doSlo pfi plnéni této Smlouvy nebo v souvislosti
s nim, je Objednatel opravnén odstoupit od této Smlouvy. Za kazdy jednotlivy pfipad poruseni
povinnosti Dodavatele dle odst. 5.11. Smlouvy bude mit Objednatel pravo na smluvni pokutu ve
vySi 10 000,- K&; pfipadné odstoupeni Objednatele od Smlouvy nebude mit vliv na pravo
Objednatele na zaplaceni takové smluvni pokuty Dodavatelem.

Bude-li Objednatel v prodleni se zaplacenim jakékoliv faktury fadné vystavené na zakladé této
Smlouvy Dodavatelem k datu jeji splatnosti, ma Dodavatel pravo na urok z prodleni ve vysi 0,1 %
z nezaplacené ¢astky za kazdy zapoc&aty den prodleni platby. Dodavatel je opravnén odstoupit od
této Smlouvy, pokud bude Objednatel v prodleni se zaplacenim kupni ceny (jeji ¢asti) delSim nez
30 dni.

Obé smluvni strany maiji pravo odstoupit od této Smlouvy v pfipadé opakovaného prodleni druhé
smluvni strany s plnénim jakékoliv povinnosti podle této Smlouvy. Narok na nahradu Skody
a smluvni pokutu do dne odstoupeni od smlouvy (vypovédi) zGstane nedotéen (Skoda muze
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8.10.

8.11.

8.12.

8.13.

8.14.

spoCivat mimo jiné i v nakladech vynalozenych Objednatelem na realizaci nového
vybérového/zadavaciho fizeni).

VySe nahrady Skody v souladu s touto Smlouvou v jakémkoliv sméru a jakékoliv smluvni strany je
omezena maximalni ¢astkou 1 000 000,- KE. Zadnym ujednanim o smluvni pokuté, ani jejim
skuteénym zaplacenim, nebude dotéen narok smluvnich stran na nahradu Skody do uvedeného
limitu.

Jakakoliv ze smluvnich stran mize za podminek v této Smlouvé uvedenych odstoupit pouze od
Casti Smlouvy, pokud to neni vylou€eno povahou pinéni.

Uginky odstoupeni od Smlouvy (resp. vypovédi) nastanou okamzikem doruéeni pisemného
projevu vule vyjadfujiciho odstoupeni od Smlouvy (vypovéd) druhé smluvni strané.

V souladu s ustanovenim § 1998 ob&anského zakoniku neni Dodavatel opravnén vypovédét svj
zavazek poskytovat Zaruku nejméné do konce obdobi uvedeného v odst. 1.1.2.1. pism. b).;
v pfipadé poruseni tohoto ustanoveni Dodavatelem bude mit Objednatel pravo od Dodavatele
pozadovat smluvni pokutu ve vysi 90 000,- K¢ za kazdy nedokon€eny mésic poskytovani sluzeb
v ramci Zaruky do konce doby Zaruky.

Odstoupit od Smlouvy mize Dodavatel pouze za podminek stanovenych ob&anskym zakonikem
a touto Smlouvou.

Clanek 9. Zavéreéna ustanoveni

9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

Smluvni strany budou vzajemné spolupracovat a poskytovat si veskeré informace potfebné pro
fadné plnéni svych zavazkd. Smluvni strany jsou povinny informovat druhou smluvni stranu o
veskerych skute¢nostech, které budou, jsou nebo mohou byt dllezité pro fadné pinéni
Smiouvy.

Smluvni strany se zavazuji pisemné nahlasit druhé smluvni strané pfipadnou zménu
kontaktnich Udaji kontaktnich osob pro technické zalezitosti, a to nejpozdeji 48 hodin pred
zapocCetim uzivani novych kontaktl. Takova zména muze byt jednostrannym ukonem dané
smluvni strany, tj. napf. formou sdéleni, podepsaného opravnénym zastupcem smluvni strany.
Zmeéna mulze byt provedena elektronickou formou (napf. prostfednictvim datové schranky,
digitadlné podepsanym e mailem popf. e-mailem, jehoZ pfilohou bude digitalné podepsané
sdélenti).

Smluvni strany se budou navzgjem informovat o kazdé organizaéni zméné (nap¥. zména tel.
Cisel, zména adresy, bankovniho spojeni atd.) bez zbyte¢ného odkladu.

Smluvni strany jsou povinny plnit své zavazky vyplyvajici z této Smlouvy tak, aby nedochazelo
ke zbyte¢nému prodleni s pinénim jednotlivych terminl a s prodlenim splatnosti jednotlivych
penéznich zavazk.

VSechna oznameni mezi smluvnimi stranami, ktera se budou vztahovat ke Smlouvé, nebo
ktera maji byt uCinéna na zakladé Smlouvy, musi byt ulinéna v pisemné podobé
a prokazatelné doru¢ena druhé smluvni strané na kontakty uvedené ve Smlouvé, nebude-li
stanoveno nebo mezi smluvnimi stranami dohodnuto jinak.

Dodavatel podpisem této Smlouvy bere na védomi a souhlasi s tim, Ze:

9.6.1. se podpisem Smlouvy stava v souladu s § 2 pism. e) zakona ¢. 320/2001 Sb., o financni

kontrole ve vefejné spravé, v platném znéni, osobou povinnou spoluplsobit pfi vykonu
finanéni kontroly. V ramci této kontroly je Dodavatel povinen umoznit zastupcim
poskytovatele dotace (MSMT CR), pfipadné dal$im opravnénym osobam, kontrolu v souladu
s podminkami stanovenymi uvedenym zakonem;

9.6.2. je povinen umoznit zastupcum poskytovatele dotace a pfipadné dalSim opravnénym osobam

pfistup ik tém c&astem nabidky, Smlouvy a souvisejicich dokumentd, které podléhaji
ochrané podle zvlastnich pravnich pfedpisi (napf. jako obchodni tajemstvi, utajované

11/12



g_:egnet

9.7.

9.8.

9.9.

9.10.

9.11.

9.12.
9.13.

9.14.

skuteénosti) za pfedpokladu, Zze budou splnény pozadavky kladené pravnimi pfedpisy (napfr.

zakon €. 255/2012 Sb., o kontrole (dale jen ,kontrolni fad®), ve znéni pozdéjsich predpisu);
Objednatel je povinen dodrzet pozadavky na povinnou publicitu v ramci programu
strukturalnich fondl stanovené v pfislusnych aktualnich pravidlech pro publicitu v ramci OP
JAK, a to ve vSech relevantnich dokumentech tykajicich se plnéni této Smlouvy.

Objednatel je povinen vramci plnéni této Smlouvy postupovat v souladu s pfislusnymi
aktualnimi pravidly pro vybér dodavatelt v ramci OP JAK, pfi€emz néktera z nich se vztahuji i
na Dodavatele.

Dodavatel bere na védomi, Ze podle ustanoveni § 219 ZZVZ je Objednatel povinen zvefejnit
tuto Smlouvu na svém profilu zadavatele.

Zavazkovy vztah zaloZeny touto Smlouvou se Fidi platnymi pravnimi predpisy Ceské republiky,
zejména ob&anskym zakonikem.

Jestlize nékteré ustanoveni Smlouvy je neplatné nebo se stane neplatnym, nebude tim dotéena
platnost ostatnich ustanoveni. Smluvni strany se zavazuji neplatné ustanoveni nahradit
platnym ustanovenim, které se co mozna nejvice bude blizit hospodarskému ucelu neplatného
ustanoveni. Jestlize Smlouva bude mit mezeru, ktera by vyzadovala Upravu, odstrani smluvni
strany tuto mezeru doplhujicim ustanovenim, které pfihlizi k hospodarskému ucelu Smiouvy.

Smlouva nabyva platnosti a u¢innosti dnem podpisu posledni ze smluvnich stran.

Tato Smlouva je vyhotovena v elektronické formé a zastupci smluvnich stran podepsana
digitalnimi podpisy zaloZzenymi na kvalifikovanych certifikatech. Kazda ze smluvnich stran
obdrzi oboustranné podepsané elektronické vyhotoveni této Smiouvy.

Smluvni strany prohlasuji, ze Smlouva je uzavirana podle jejich skute¢né a svobodné vdle,
Smlouvu si precetly, s jejim obsahem souhlasi a na dukaz toho pfipojuji podpisy svych
odpovédnych zastupcu.

Seznam priloh:
Priloha €. 1: Specifikace dodavky zesilovacu - technicka a cenova €ast nabidky Dodavatele

Za Objednatele Za Dodavatele
Datum: viz el. podpisy Datum: viz el. podpisy

Digitalné podepsal prof.

prof. Ing. Miroslav |ng. miroslav Taima, Csc.

T&ma’ CSc. Datum: 2025.03.25
21:47:23 +01'00'

prof. Ing. Miroslav Tuma, CSc.
pfedseda predstavenstva

Digitalné podepsal Mgr.

Mgr- Fra ntlgek FrantiSek Potuznik

N~ Datum: 2025.03.26
POtuank 08:37:12 +01'00"

Mgr. FrantiSek Potuznik
mistopfedseda predstavenstva

M iCh a I Digitalné podepsal

Michal Tome$
v Datum: 2025.03.28

TO M Ees 083447 o100

Michal Tome$
jednatel
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Pfiloha €. 1 Smlouvy
Specifikace dodavky zarizeni - Technicka a cenova ¢ast nabidky Dodavatele
(v€etné objasnéni €i doplnéni na zakladé dotaz(i zadavatele)
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Dodavka prvku DCI vrstvy 1 sité CESNET3

pro zadavatele: CESNET, zajmové sdruzeni pravnickych osob

Ucastnik VR: Power Systems s.r.o.
V luhu 754/18
140 00 Praha 4 — Nusle
ICO: 45797633

zastupuijici: Michal Tomes

Michal s vicha

Tomes

& Datum:2025.01.07
Tomes s

* Nabidka je jako celek opatrena elektronickym podpisem.

Power Systems s.r.0., adresa Freyova 82/27, Praha 9, 190 00, www.pws.cz

Sidlo: V Luhu 754/18, 140 00 Praha 4 Nusle, IC: 45797633, Méstsky soud v Praze oddil C viozka 11664




1 KRYCI LIST

CESNET, zajmové sdruZeni pravnickych osob
Zadavatel: Generala Piky 430/26, 160 00 Praha 6
ICO: 63839172

Identifikacni udaje dodavatele - icastnika:
§ 28 odst. 1 pism. g) zdkona ¢. 134/2016 Sb., o zadavani verejnych zakazek (dale jen “ZZVZ”)

Ucastnik

(obchodni firma nebo nazev) Power Systems s.r.0.

Sidlo
(v pripadé fyzické osoby misto podnikani)
(cela adresa véetné PSC)

V luhu 754/18
140 00 Praha 4 — Nusle

V luhu 754/18

Adresa pro dorucovani 140 00 Praha 4 — Nusle

Pravni forma Spolecnost s ru¢enim omezenym
1I€o 45797633
DIC CZ45797633

Ucastnik zapsan v obchodnim rejstfiku vedeném u

Zapis ve veFejném rejstfiku Meéstského soudu v Praze, spis. zn. C 11664

Identifikator datové schranky t2rt8vh
Maly a stfedni podnik ANO
Webové stranky https://pws.cz/
Kontaktni osoba ucastnika
Jméno a pfijmeni Michal Tomes

Telefonické spojeni

Elektronické spojeni (e-mail) :

Datum 07.01.2025
Jméno a ptijmeni ?foby ?pravnene jednat za Michal Tomes
ucastnika
Funkce Jednatel spolecnosti

Udaje k hodnoceni nabidky

Celkova nabidkova cena za dodavku (HW a SW), véetné

. Y o 14 988 634,- K¢ bez DPH
zaruky na 60 mésicl

Celkova nabidkova cena za poskytovani pozarucniho

. Y B « s e 1 493 868,- K¢ bez DPH
servisu na vsechny dodané komponenty za 12 mésicl

Celkova hodnocena nabidkova cena 16 482 502,- K¢ bez DPH

Power Systems s.r.0.U luhu 754/18, 140 00 Praha 4 Nusle, doru¢ovaci adresa Freyova 27/82, Praha 9, 190 00, IC: 45797633, Méstsky soud v Praze oddil C vlozka 11664
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3 TECHNICKA SPECIFIKACE POZADOVANEHO PLNEN(

Tvori samostatnou pfilohu této nabidky.

i a® Power Systems s.r.0.U luhu 754/18, 140 00 Praha 4 Nusle, doru¢ovaci adresa Freyova 27/82, Praha 9, 190 00, IC: 45797633, Méstsky soud v Praze oddil C vlozka 11664
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4 UDAJE NEZBYTNE K HODNOCENI NABIDKY

Jsou obsaZzeny v Krycim listu této nabidky.

a® Power Systems s.r.0.U luhu 754/18, 140 00 Praha 4 Nusle, doru¢ovaci adresa Freyova 27/82, Praha 9, 190 00, IC: 45797633, Méstsky soud v Praze oddil C vlozka 11664
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5 POLOZKOVA SPECIFIKACE

Tvori samostatnou pfilohu této nabidky.

a® Power Systems s.r.0.U luhu 754/18, 140 00 Praha 4 Nusle, doru¢ovaci adresa Freyova 27/82, Praha 9, 190 00, IC: 45797633, Méstsky soud v Praze oddil C vlozka 11664

POWER
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6 UDAJE K POSKYTOVANI SERVISU V RAMCI ZARUKY

Kontakt na zdkaznicky servis / technickou podporu pro asistenci pfi uplatriovani zaruky:

Tel.: +420 |G

Jako dalsi (preferovany) kontakt pro zakaznicky servis a zadavani informaci o pfipadnych
technickych anomdliich a poZadavcich na servisni zasahy (tickety) je moZné vyuzivat i sluzby ,PWS-
HSD“ (Power System Help Service Desk), které jsou provozovany spole¢nosti Power Systems na
bazi iTOP a jsou zakazniklim k dispozici v reZimu 7x24x365. Zde muzZe zakaznik nejen on-line zadat
pfislusny pozadavek (ticket), ale i sledovat jeho feseni.

Sluzby PWS-HSD jsou dostupné na WEB adrese: _

Pfihlasovaci udaje pro pfistup k portalu budou v ptipadé zdjmu preddny opravnénym
pracovnikiim zadavatele v ramci instalace.

PWS-HSD je mozné v pfipadé zdjmu i propojit se service deskem zakaznika, bude-li to umoznéno.

Power Systems s.r.0.U luhu 754/18, 140 00 Praha 4 Nusle, doru¢ovaci adresa Freyova 27/82, Praha 9, 190 00, IC: 45797633, Méstsky soud v Praze oddil C vlozka 11664
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Priloha €. 1 Nabidky (dle zadavaci dokumentace)
CESNET - dodavka prvkda DCI vrstvy 1 sité CESNET3

Technicka specifikace pozadovaného plnéni

U bodu této pfilohy, u kterych je v textu Eervené vyznacen vyslovny pozadavek zadavatele na uvedeni, zda
nabidka dodavatele dany pozadavek splfiuje (ANO/NE) a/nebo na uvedeni dalSich informaci, dodavatel uvede
prislusnou odpovéd a pfilozi takto okomentovanou pfilohu do jeho nabidky.

Dodavatel muze okomentovat i ostatni body, u kterych neni okomentovani vyslovné pozadovano.

1. Zakladni popis

1.1. Predmétem plnéni vefejné zakazky je dodavka pokrocilych sitovych pfepinacl slouzicich pro
vzajemné vysokorychlostni propojeni datovych center (DCI) umisténych v riznych lokalitach
na uzemi Ceské republiky propojenych patefni siti CESNET3 (dale jen ,DCI piepinage®),
dalSiho potfebného pfisluSenstvi (zejména transceivert), provedeni akceptacnich testu
a poskytnuti rozSifené zaruky a pozaru¢niho servisu na vyzadani, v souladu s poZadavky
uvedenymi v zadavaci dokumentaci.

1.2. Zadavatel pozaduje dodavku DCI pFepinacd, ktera se bude skladat z nasledujicich hlavnich
komponent:

1.2.1. pravé (presné) 6 kusli DCI pfepinacu dle specifikace v odst. 3.13.1,
1.2.2. pravé (pfesné) 36 kusu QSFP-DD transceiveru dle specifikace v odst. 3.23.2.
1.3. DCI ptepinace budou umistény ve tfech lokalitach v ramci CR.

2. Obecna ustanoveni a definice pojmu

2.1. Neni-li explicitné ureno jinak, vSechny pozadavky této zadavaci dokumentace (vCetné
vykonnostnich) musi byt spIinény v jediné provozni konfiguraci, tj. sou¢asné.

2.2. Neni-li pozadovano touto technickou dokumentaci jinak, vSechny dodané komponenty musi
byt osazeny jako funkéni celek. Dale musi byt zalicencovany, je-li k jejich provozu nutna nebo
pozadovana licence. Neni-li explicitn& uvedeno jinak, licence pro provoz zafizeni nesmi byt
Casoveé ani kapacitné omezena (ij. zafizeni musi byt mozno provozovat po dobu zaruky i po
uplynuti zaruéni doby v plné nabidnuté kapacité).

2.3. V nasledujicim textu jsou pouzity tyto definice, zkratky a pojmy:

2.3.1. 1GE — 1Gb/s Ethernet.
2.3.2. 10GE - 10Gb/s Ethernet.
2.3.3. 25GE - 25Gb/s Ethernet.
2.3.4. 40GE — 40Gb/s Ethernet.
2.3.5. 100GE - 100Gb/s Ethernet.
2.3.6. 200GE - 200Gb/s Ethernet.
2.3.7. 400GE - 400Gb/s Ethernet.

2.3.8. 400GBASE-ZR+ 0dBm transceiver — 400Gb/s koherentni laditelny DWDM transceiver
se zvySenym vysilacim vykonem alespori 0dBm (typicky oznalovany jako High-
Power/Bright) podporujici rizné typy modulaci (16 QAM, 8QAM, QPSK ...), razné
rychlostni rezimy (400Gb/s, 300Gb/s, 200Gb/s a 100Gb/s) a minimalné OFEC korekci
chyb.

2.3.9. SRv6 — Segment Routing pfes IPv6.

2.4. Pro vylou€eni pochybnosti zadavatel uvadi, Ze ke zménam technické specifikace
deklarovanych parametru libovolného nabizeného zafizeni (napf. aktualizace datového listu

vyrobcem zafizeni), které nastanou po skon&eni Ihlity pro podani nabidek, se nepfihlizi. PInéni
zakazky se Fidi parametry nabidky a poZzadavky zadavaci dokumentace.

Priloha €. 1 Nabidky (dle Zadavaci dokumentace) 1/7)
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3. Pozadavky na DCI prepinace a jejich prislusenstvi
3.1. PoZadavky na DCI pfepinace
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3.1.1. V8echny sitové prvky musi byt ve standardnim rackovém provedeni. Prvky musi byt
schopny trvalého provozu v systému teplé a studené ulicky.

Uvedte, zda nabidka splfiuje poZzadavek [ANO/NE]: ANO

3.1.2. VSechny porty (ij. i porty, které pfesahuji po€et poZzadovany touto dokumentaci) vSech
dodanych prepinacd musi byt pokryty licenci (pro vSechny pozadované parametry),
ktera musi zajistit funkcionalitu téchto portd po neomezenou dobu.. PoZadovana
funkcionalita DCI pfepinace je popsana v tabulce v tomto bodu. DCI pfepinate musi

podporovat:

V poslednim sloupci vpravo uvedte, zda nabidka pozadavek splfiuje [ANO/NE], popf.

pfislusny parametr:

Hardware Zpusob Doplni
spinéni uchazeé
pozadavku
Neblokujici architektura. Moznost sou¢asného vyuziti plné ano ano
kapacity vSech portd v obou smérech. V zadném pfipadé
neni povoleno pouziti oversubscription.
Redundantni hot-swap AC zdroje. ano ano
Hot-swap vétraky. ano ano
Port side exhaust airflow. ano ano
Podpora portt 400/200/100GE se standardnim fyzickym ano ano
rozhranim QSFP-DD/QSFP56/QSFP28 bez rozpletu.
Minimalné podporované typy 400GE transceiveru ano ano
400GBASE: -LR4, -FR4, -DRA4, -ZR, -ZR+, -ZR+ 0dBm a -
AOC.
Minimalné podporované typy 100GE transceiveru ano ano
100GBASE: -LR4, - CWDM4, -SR4, -SR-Bidi a -AOC.
Kazdy 400GE port musi byt osaditelny rozpletem alespon ano ano
pro 4x100GE s podporou softwarové konfigurace.
Minimalni pocet 400GE porta. 30 32
Zpusob Doplni
L2 funkcionalita splnéni uchazeé¢
pozadavku
Velikost tabulek MAC adres: minimalné 60 000 zaznama. ano ano,
1 000 000
Moznost pouziti minimalné 3800 VLAN s Cislovanim od 1 do ano ano
4094.
Podpora Rapid STP — MST podle 802.1s a 802.1w ano ano
minimalné pro 16 instanci. Nezbytna je moznost filtrovani
BPDU, Root Guard a Loop Guard.
Podpora 802.1Q na vSech portech. ano ano
Podpora jumbo ramcl na vSech portech minimalné 9000 ano ano,
byta. 9216 B
Moznost agregace nejméné 8 portt do jednoho kanalu podle ano ano
802.3ad staticky i se signalizaci LACP. Pfi pouziti LACP je

Priloha €. 1 Nabidky (dle Zadavaci dokumentace)
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nutné porty zablokovat pokud protéjsi strana nepouziva
LACP také. Moznost agregace portu pres dva fyzické
prepinace. Pocet logickych kanall musi byt roven nejméné
podtu portl prepinace.
IGMP snooping v2 a v3. ano ano
MLD snooping v2. ano ano
FHS (First Hop Security). Pro IPv4 minimalné DHCP ano ano
shooping, Dynamic ARP Inspection a IP Source Guard. Pro
IPv6 minimalné Router Advertisement Guard a DHCPv6
Guard.
L3 funkcionalita Zpusob Doplni
splnéni uchazec¢
pozadavku
IPv4 i IPv6 unicast a multicast routing. ano ano
Velikost tabulek pro IPv4: minimalné 100 000 zaznamd. ano ano,
1153 000
Velikost tabulek pro IPv6: minimalné 50 000 zaznamd. ano ano,
628 000
PIna podpora IPv4 i IPv6 protokolu. Nutna je podpora pro ano ano
pouziti nejméné 512 smérovacich tabulek (VRF) u obou
protokold.
Smérovaci protokol BGPv4 pro IPv4 i IPv6. Nezbytna je ano ano
moznost filtrovani, nastavovani parametra (local-preference,
metriky, komunity, ...) pfijimanych i propagovanych prefixt
podle IPv4/IPv6 adres, Cisla AS a komunity.
Podpora €isel autonomnich systémua (ASN) o velikosti 4 ano ano
byte.
Podpora BGP multipath (ECMP), minimalné 4 cesty. ano ano
Podpora nékterého FHRP (First Hop Redundancy Protocol — ano ano
HSRP, VRRP, GLBP, ...) pro IPv4 i IPv6.
Podpora DHCP pro IPv4 i IPv6. Moznost preposilani DHCP ano ano
ramcu do jiné IPv4/IPv6 sité.
Podpora MTU na L3 rozhranich o velikosti minimalné 9000 ano ano
byta.
Moznost filtrovani protékajiciho IPv4 i IPv6 provozu na ano ano
vstupu i na vystupu.
IPv4 i IPv6 PIM. ano ano
IPv4 IGMP. ano ano
IPv6 MLD. ano ano
QoS umoziujici upfednostnéni urcitého typu provozu, ano ano
definice Sifky pasma pro urcité typy provozu a zajisténi
dostupnosti managementu i pfi zcela vytizenych linkach.
Kontrola unicast RPF (Reverse Path Forwarding) pro IPv4 i ano ano
IPVv6.
Podpora VXLAN. ano ano

Priloha €. 1 Nabidky (dle Zadavaci dokumentace)
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Automaticka detekce velkych a dlouhotrvajicich toku dat ano ano
(Elephants flow)s moznosti automaticky upfednostnit malé
toky dat (Mice flow), které trvaji kratkou dobu. Malé toky dat
by mély byt vyfizeny rychle i za cenu ¢asteéného zpomaleni
velkého toku dat.
Podpora protokolu BGP s autentizaci TCP-AO. ano ano
Minimalné 4000 vstupnich ACL pravidel. ano ano
Minimalné 4000 vystupnich ACL pravidel. ano ano
Podpora Ethernet VPN (EVPN) Zpusob Doplni
splnéni uchazec¢
pozadavku
Ethernet VPN (EVPN) s BGP control plane nad VXLAN data ano ano
plane (BGP EVPN/VXLAN).
EVPN Route Type 2 (MAC/IP Advertisement Route), Route ano ano
Type 3 (Inclusive Multicast Ethernet Tag Route) a Route
Type 5 (IP Prefix Route).
Hardwarova akcelerace pro VXLAN gateway/VTEP data ano ano
plane.
VXLAN bridging. ano ano
Vzajemné smérovani mezi podsitémi v EVPN prostredi pro ano ano
IPv4/IPv6 (inter-subnet/VXLAN routing).
Podpora SRv6 Zpusob Doplni
splnéni uchazeé
pozadavku
Globalni transport IPv4 a IPv6 pres SRv6. ano ano
L3VPN pfes SRv6 pro IPv4 a IPv6 VPN. ano ano
Rizeni provozu v SRv6 komunikaéni infrastruktuie (SRv6 ano ano
Traffic Engineering).
Podpora SRv6 OAM. ano ano
Interoperabilita mezi VXLAN a SRv6 (typicky import ano ano
smérovacich informaci z/do L3VPN SRv6 do/z EVPN
VXLAN).
ISIS s podporou rozSifeni pro SRv6. ano ano
Odolnost vuci porucham s rychlou konvergenci pro obecnou ano ano
sitovou topologii SRv6.
Podpora vzajemného propojeni logické komunikacni ano ano
infrastruktury riznych datovych center (DCI) skrz SRv6
patefni sit.
Management Zpusob Doplni
splnéni uchazec¢
pozadavku
Sprava z pfikazoveé fadky se zabezpeenym pfistupem ano ano
(SSH) s moznosti definovat seznam IPv4/IPv6 adres, ze
kterych bude povolen pfistup.
U SSH musi byt podporovano Sifrovani AES-CTR a MAC
SHA2.

Priloha €. 1 Nabidky (dle Zadavaci dokumentace)
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V pfipadé pfistupu pfes HTTPS musi byt podporovano min.
TLS 1.2.
Moznost spravy pfes lokalni konzoli. ano ano
Podpora SNMP v2c i v3 s moznosti definice seznamu IP ano ano
adres pro pouziti komunity nebo uzivatelského jména. Pres
SNMP musi byt dostupné informace o systému a vSech
rozhranich. U rozhrani musi byt dostupné informace o stavu
rozhrani. Dale o pfenesenych bytech, pfenesenych
paketech, zahozenych paketech a chybovosti v obou
smérech.
Moznost exportovat informace o pfenesenych datech (IPFIX, ano ano
NetFlow v9 nebo vyssi, SFlow, ...).
Moznost uloZeni konfigurace v editovatelné formé na server. ano ano
Moznost nacteni pfipravené nebo zazalohované konfigurace
ze serveru.
Ukladani informaci o udalostech na vzdaleny syslog server a ano ano
lokalné do paméti nebo na lokalni médium.
MozZnost zrcadleni provozu lokalné i vzdalené. ano ano
Ochrana proti pfetizeni procesoru nezadoucim provozem. ano ano
Podpora LLDP (Link Layer Discovery Protocol). ano ano
Podpora NTP (Network Time Protocol), klient/server. ano ano
Podpora PTP (Precision Time Protocol). ano ano
Podpora programovatelnosti prostrfednictvim ano ano
NETCONF/YANG.
Podpora telemetrie pro real-time streaming stavovych a
statistickych informaci (interface counters, interface status, ano ano
BGP neighbor state, VLANs apod.).

3.2. Pozadované prislusenstvi DCI prepinacl je popsano v tabulkach v tomto bodu. VSechny
dodané transceivery musi byt pokryty licenci (pro v8echny poZzadované parametry), kterd musi
zajistit jejich funkcionalitu po neomezenou dobu. Pozadované typy transceiveru jsou rozdéleny

do nasledujicich skupin:
3.2.1. Transceivery poptavanych DCI prepinac

Transceivery DCI prepinacu Zpusob Doplni uchazeé
spinéni
pozadavku
Pocet 400GBASE-LR4 transceiveru. 3 kusy 3 kusy
I
Pocet 400GBASE-FR4 transceiver(. 18 kusu &
Pocet 400GBASE-ZR+ 0dBm transceivera. 9 kusu 9 kusu

3.2.2. Transceivery kompatibilni s existujicimi hardwarovymi platformami
Cisco 8000, do nichz budou poptavané DCI pfepinace pfipojeny.

Cisco ASR9000 a

Priloha €. 1 Nabidky (dle Zadavaci dokumentace)
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Transceivery kompatibilni s Cisco ASR9000 a Cisco Zpusob Doplni uchazeé
8000 spinéni
pozadavku

Pocet 400GBASE-LR4 transceiveru. 3 kusy 3 kusi
Pocet 400GBASE-ZR+ 0dBm transceivera. 3 kusy 3 kusi

4. Akceptacni testy

4.1. Po dodavce DCI prepinacli pozaduje zadavatel vramci zkuSebniho provozu provést
akceptacni testy (viz téz pfiloha €. 2 zadavaci dokumentace - navrh Kupni smlouvy). Veskeré
potfebné konfigurace DCI pfepinacu budou pro potieby akceptacnich testli provadét zastupci
UCastnika (dodavatele) podle konkrétnich pozadavku zadavatele. Tyto testy budou minimainé
zahrnovat:

4.1.1. Ovéfeni funkci a vlastnosti dodanych zafizeni a komponent v souladu s deklarovanymi
parametry v nabidce vybraného dodavatele (typicky napf. funkénost pfimych DCI
propoju vyuzivajicich 400GBASE-ZR+ 0dBm transceivery skrz realné trasy DWDM
systému sité CESNET3),

4.1.2. Ovéfeni funk&nosti managementu, komunikacnich protokoll a interoperability s
dot&enou stavajici komunikacni infrastrukturou (nap¥. podpora EVPN a SRv6, zejména
vzajemného DCI propojeni logické komunikacni infrastruktury raznych datovych center
skrz SRv6 patefni sit CESNET3).

4.2. Vramci akceptace zadavatel predpoklada namatkové otestovani deklarovanych vlastnosti
nabizenych DCI pfepinacli a mlze otestovat jakykoliv jejich pocet. Testovani bude trvat max.
30 pracovnich dni od podpisu pfedavaciho protokolu (dodaciho listu).

4.3. Vramci  akceptacénich testd bude zadavatel ovérovat zejména  nasledujici

funk&nosti/parametry:
Testovana funkénost/parametr Vysledek testu | Poznamka
e OK
e Hodnota
e Omezena
funkénost
e Nefunkéni
1 | Ovéfeni napajecich zdrojl.
2 | Ovéfeni funkénosti ventilatora.
3 | Systém nabéhne bez chyb a zafizeni je
jako celek funké&ni.
4 | Lze se pfipojit na rozhrani pro spravu
zarizeni.
5 | 400GBASE-ZR+ 0dBm transceiver je
kompatibilni s pfepinatem, zobrazi se
korektné v inventarizaci zafizeni.
Priloha €. 1 Nabidky (dle Zadavaci dokumentace) 6/7)
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o0k w

7 | 400GBASE-ZR+ 0dBm transceiver v
prepinaci navaze spojeni s druhym
400GBASE-ZR+ 0dBm transceiverem v
existujicim smérovaci Cisco ASR9903
nebo Cisco 8201 skrz existujici DWDM
systém CESNETu.

Napf. parametry optického okruhu Praha
— Ostrava dle simula¢niho nastroje jsou
nasledujici:

1.

OSNR: 22.8 dB (pro 16QAM
modulaci, rychlost 400 Gb/s).
Chromaticka disperze: 13197
ps/nm.

RX -12dBm/TX 0dBm.
Differential Group Delay: 5.00 ps.
POSTFEC BER: 0.0E+00.

Délka: 550 km.

Zadavatel si vSak zaroven vyhrazuje moznost ovéreni jakéhokoliv jiného parametru pozadovaného

v zadavaci dokumentaci (v této pfiloze).

5. RozSifena zaruka vcéetné primé podpory vyrobce a pozarucni servis

Zadavatel v ramci této vefejné zakazky pozaduje rovnéz poskytnuti rozSifené zaruky, véetné
zajisténi pfimé podpory vyrobce, a rovnéz moznost (opci) vyzadat si po skon&eni zaruky i
pozaruCni servis se stejnymi parametry jako v ramci zaruky. Detailni specifikace pozadavki
zadavatele na tyto sluzby je uvedena v pfiloze &. 2 zadavaci dokumentace — zavazném navrhu

Kupni smlouvy (zejm. odst. 1.1.2. navrhu smlouvy).

Priloha €. 1 Nabidky (dle Zadavaci dokumentace)
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| Oznaceni Popis komponenty | Ks

18

12

12

12

10




cesnet

Power Systems s.r.o.
Michal Tome$

V luhu 754/18

140 00 Praha 4 — Nusle

K¢. j.: VZ-2024-006

Véc: Vyzva k objasnéni nebo doplnéni udaji uvedenych v nabidce
podle § 46 zdkona €. 134/2016 Sb., o zadavani vefejnych zakazek, ve znéni pozdé&jSich
predpist (dale jen ,ZZVZ")

Verejna zakazka:

Nazev: CESNET - dodavka prvka DCI vrstvy 1 sité CESNET3
Druh VZ: nadlimitni, na dodavky
Druh ZR: nadlimitni otevrené Fizeni

Cislove VVZ:  72024-060138
Datum zahajeni: 1. 12. 2024
Adresa na profilu zadavatele: https://zakazky.cesnet.cz/contract display 359.html

Verejny zadavatel:
Uredni nazev: @ CESNET, zajmové sdruzeni pravnickych osob

Sidlo: Generala Piky 430/26, 160 00 Praha 6
IC: 63839172
Vazeni,

v ramci posouzeni nabidky vaSi spoleCnosti, kterou jste podali v pfedmétném
zadavacim fizeni, hodnotici komise (dale jen ,komise®) shledala urCité nasledujici
nesrovnalosti / nejasnosti, uvedené nize. Komise vas zada o jejich objasnéni.



https://zakazky.cesnet.cz/contract_display_359.html

cesnet

Zadame vas o doruéeni objasnéni uvedenych nesrovnalosti / nejasnosti hodnotici
komisi (zadavateli) nejpozdéji do 30. 1. 2025 do 14:00, elektronicky prostfednictvim
systému E-ZAK zadavatele (viz adresa vef. zakazky vysSe a téz odst. 1.4. zadavaci
dokumentace).

V Praze dne 27. 1. 2025
Za hodnotici komisi

Magr. V
povéereny €len hodnotici komise



Oznaceni

Popis komponenty

Cena/Celkem

2356 578 K¢

2432934 K¢

0 K¢

0 K¢

0 K¢

0 K¢

0 K¢

0 K¢

0 K¢

3183 198 K¢

3321474 K¢

0 K¢

11 294 184 K¢

228 987 K¢

228 987 K¢

893 052 K¢

893 052 K¢

228 987 K¢

228 987 K¢

1796 424 K¢

0 Ke

0 Ke

1796 424 K¢

160 000 K¢

160 000 K¢

387 000 K¢

387 000 K¢

251 100 K¢

302 880 K¢

862 488 K¢

1416 468 K¢

77 400 K¢

77 400 K¢

;konec;

Celkem bez DPH

Celkem s DPH

HW a impl
supp 12més

16 482 502 K¢
3 461 325 K¢
19 943 827 K¢

14 988 634 K¢
1493 868 K¢
16 482 502 K¢
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®

Cisco offers a comprehensive range of pluggable optical modules in the Cisco
pluggables portfolio. The wide variety of modules gives you flexible and cost-effective
options for all types of interfaces. Cisco offers a range of GBIC, SFP, XFP, SFP+, CXP,
CFP, Cisco CPAK, and QSFP+ pluggable modules. These small, modular optical interface
transceivers offer a convenient and cost-effective solution for an array of applications in
the data center, campus, metropolitan-area access and ring network, storage area
network, and long-haul network. In recent times, with longer strides of innovation, Cisco
has introduced Digital Coherent 400G DWDM ZR+ as well as interfaces to the market.
The latest addition to the Cisco portfolio pushes this boundary further with the
introduction of the 400G QSFP-DD High-Power (Bright) Optical Module.

-~

Figure 1.
Cisco 400G QSFP-DD High-Power (Bright) Optical module

Product overview

Cisco is now expanding the range of 400G Digital Coherent QSFP-DD transceivers, introducing High Tx Power
variants (+1dBm of Tx Power). Thanks to the miniaturization of the technology with a 7-nm manufacturing
procedure and innovation in silicon photonic technology, it is now possible to also squeeze an Optical Amplifier
(Mini-EDFA) within a QSFP-DD form factor.

Cisco 400G QSFP-DD High-Power (Bright) Optical module’s small size and low power make it an optimal
choice for a wide range of DCI/Cloud, metro access/aggregation, wireless backhaul, and campus interconnect
applications.

Cisco 400G QSFP-DD High-Power (Bright) Optical module is mechanically compliant to the QSFP-DD Type 2A
Module Specification. The QSFP-DD module contains a PCB with a 76-contact card-edge electrical interface to
external host-side logic. The media interface is a duplex LC connector coupled to a 1550-nm optical fiber
carrying the DP-mQAM coherent signal. The signaling operates in the C-band.

Two product variants are available:
1. Ethernet Variant (DP04QSDD-HEQ)
2. Multirate OTN/Ethernet Variant (DP04QSDD-HK9)

© 2023 Cisco and/or its affiliates. All rights reserved. Page 3 of 8



Cisco 400G QSFP-DD High-Power (Bright) Optical Module Ethernet Variant Overview

Cisco 400G QSFP-DD High-Power (Bright) Optical module Ethernet variant is an enhanced version of the
currently available QSFP-DD ZR+ Optical Module leveraging the same operational modes but providing as a
major enhancement the increase of the Tx Optical Power up to +1dBm (EoL).

Supported client interface for this pluggables is Ethernet based, making this model perfectly suitable to be
hosted on a router/switch host. The module asynchronously (GMP) maps an Ethernet signal from a
switch/router to an intermediate 400ZR frame structure and then adapts the frame structure to the appropriate
FEC engine. The encoded signal is subsequently DSP framed and modulated for transmission as a coherent
Dual-Polarity mQAM signal.

Cisco 400G QSFP-DD High-Power (Bright) Optical Module Multirate Ethernet/OTN Variant Overview

The Cisco 400G QSFP-DD High-Power (Bright) Optical module multirate Ethernet/OTN variant shares the same
HW platform (and so also the high Tx power) of the Ethernet variant but also supports OTN clients. The module
leverages an intermediate ODUFlex,0TUCN/FlexO-x frame structure and then adapts the frame structure with
OFEC.

This variant, thanks to the OTN OH, supports Layer-1 (L1) functionality to support authentication and
encryption/decryption of the OPU[Cn,4] payload. The security IP provides wire-speed Galois-Counter- Mode
(GCM) AES 256-bit security in either authentication-only (GMAC) or encryption/decryption-only (CTR) modes
or both (GCM). Inter-host key exchange is supported via communication over the GCC channel.

The Cisco 400G QSFP-DD High-Power (Bright) Optical module multirate Ethernet/OTN module is also offering a
PAYG model with a licensed approach in which a 100G BW product is offered (DP04QSDD-LK9).

Features and benefits

In addition to the fact that this solution is providing a high-performance 400G WDM Coherent pluggable
perfectly fitting 400G ports from a routing and switching host, additional benefits come from the high Tx power
interface. Tx power of +1dBm allows for compatibility with a vast majority of the deployed add/drop scheme of
brownfield WDM systems.

In fact, higer TX poweris allowing to be compatible with any high insertion loss add/drop structure. As
consequence, differently by the standard OIF MSA optics (limited to -10dBm), the High Tx Power 400G
Coherent pluggable can be deployed on the vast majority of existing WDM systems with the only caveat that a
60Gbaud signal is supported.

All network operators can now approach the Routed Optical Networking solution without any limitation driven by
the legacy WDM system, as there is no substantial difference from the optical power point of view respect a
legacy Coherent Transponder and a new 400G QSFP-DD High-Power (Bright) Optical Module.

The high Tx power functionality is also extremely useful in a P2P application over dark fiber: in this case, the
10dB of additional optical power translates into a much longer reach.

The availability of embedded Tuneable Filter functionality allows the Transmitted Optical Signal to provide a
narrow optical spectrum, which allows it to be compatible with any add/drop structure (filtered or unfiltered
based) in terms of Tx OSNR penalty.

© 2023 Cisco and/or its affiliates. All rights reserved. Page 4 of 8



Product sustainability

Information about Cisco’s environmental, social, and governance (ESG) initiatives and performance is provided

in Cisco’s CSR and sustainability reporting.

Table 1.

Cisco environmental sustainability information

General

Information on electronic waste laws and regulations, including

Information on product-material-content laws and regulations

our products, batteries, and packaging

Information on product takeback and reuse program

Sustainability inquiries

Material

Product specifications

Transmitter specifications

Product ID Symbol Rate (20 ppm) Modulation (Payload)

DP04QSDD-HEO

DP04QSDD-HK9
DP04QSDD-LK9

+1dBm (tuneable down
to 9dBm)

+1dBm (tuneable down
to -9dBm)

© 2023 Cisco and/or its affiliates. All rights reserved.

Product packaging weight and materials

60,138,546,798
60,138,546,798
60,138,546,798
40,092,364,532
30,069,273,399
30,069,273,399

60,138,546,798 for Ethernet
63,139,467,923 for OTN

60,138,546,798 for Ethernet
63,139,467,923 for OTN

60,138,546,798 for Ethernet
63,139,467,923 for OTN

40,092,364,532 for Ethernet
42,092,978,615 for OTN

30,069,273,399 for Ethernet
31,569,733,961 for OTN

Materials

WEEE Compliance

Cisco Takeback and Reuse Program

Contact: csr_inquiries@cisco.com

Contact: environment@cisco.com

16-QAM (400G)
8-QAM (300G)
QPSK (200G)
8-QAM (200G)
16-QAM (200G)
QPSK (100G)

16-QAM (400G)

8-QAM (300G)

QPSK (200G)

8-QAM (200G)

16-QAM (200G)

OFEC

OFEC

OFEC

OFEC

OFEC

OFEC

OFEC

OFEC

OFEC

OFEC

OFEC
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Product ID Symbol Rate (+20 ppm) Modulation (Payload)

30,069,273,399 for Ethernet QPSK (100G)
31,569,733,961 for OTN

Receiver specifications

Product ID Modulation

(Payload)

DP04QSDD-
HEO

16-QAM
(400G)

8-QAM
(300G)

QPSK
(200G)

8-QAM
(200G)

16-QAM
(200G)

QPSK
(100G)

DP04QSDD-
HK9

DP04QSDD-
LK9

16-QAM
(400G)

8-QAM
(300G)

QPSK
(200G)

8-QAM
(200G)

16-QAM
(200G)

RX OSNR
Sensitivity
(dB)

22.5

19.5

14.8

17.2

19.3

Ethernet:
22.5

OTN: 23

Ethernet:
19.5

OTN: 20.5

Ethernet:
14.8

OTN: 15.7

Ethernet:
17.2

OTN: 17.5

Ethernet:
19.3

OTN: 20

© 2023 Cisco and/or its affiliates. All rights reserved.

RX Sensitivity
Optimal

-12dBm

-15dBm

-18dBm

-16dBm

-15dBm

-20dBm

Ethernet: -12dBm
OTN: -14dBm

Ethernet: -15dBm
OTN: -16dBm

Ethernet: -18dBm
OTN: -18dBm

Ethernet: -16dBm
OTN: -16dBm

Ethernet: -15dBm
OTN: -15dBm

RX Power
Sensitivity (No
ASE Noise)

-21dBm

-23dBm

-29dBm

-28dBm

-25dBm

-32dBm

Ethernet: -21dBm
OTN: -20dBm

Ethernet: -23dBm
OTN: -23dBm

Ethernet: -29dBm
OTN: -28dBm

Ethernet: -28dBm
OTN: -28dBm

Ethernet: -25dBm
OTN: -24dBm

Max Rx
Power

13dBm

OFEC

CD Robustness (ps/nm)

Default: +13,000
Configurable up to: +52,000

Default: +50,000
Configurable up to:
+100,000

Default: +50,000
Configurable up to:
+100,000

Default: +50,000
Configurable up to:
+100,000

Default: +30,000

Configurable up to: +85,000

Default: +80,000
Configurable up to:
+160,000

Ethernet: +13,000 (default)
Configurable up to: +52,000
OTN: £12,000 (default)
Configurable up to: +48,000

Ethernet: £50,000 (default)
Configurable up to:
+100,000

OTN: £48,000 (default)
Configurable up to: +96,000

Ethernet: +50,000 (default)
Configurable up to:
+100,000

OTN: +48,000 (default)
Configurable up to: +96,000

Ethernet: £50,000 (default)
Configurable up to:
+100,000

OTN: £48,000 (default)
Configurable up to: +96,000

Ethernet: +£30,000 (default)
Configurable up to:
+850,000

OTN: +£25,000 (default)
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Product ID Modulation |RX OSNR RX Sensitivity RX Power CD Robustness (ps/nm)
(Payload) Sensitivity | Optimal Sensitivity (No
(dB) ASE Noise)

Configurable up to: +77,000

QPSK Ethernet: Ethernet: -20dBm Ethernet: -32dBm Ethernet: +80,000 (default)
(100G) 11.5 Configurable up to:
OTN: -20dBm OTN: -32dBm +160,000
OTN: 11.8 OTN: +77,000 (default)
Configurable up to:
+154,000

Ordering information
Cisco 400G QSFP-DD High-Power (Bright) Optical modules

DP04QSDD-HEO QSFP-DD 400G ZR+ - High Tx Power
DP04QSDD-HK9 QSFP-DD 400G ZR+ - High Tx Power - OTN
DP01QSDD-LK9 QSFP-DD 400G ZR+ - High Tx Power - OTN - 100G BW

E-100G-TRK-ZRPL E-Deliver RTU enabling 100G BW on QDD ZR+

Warranty information

Product warranty terms and other information applicable to Cisco products are available at
WWW.cisco.com/go/warranty.

Cisco and Partner Services

Services from Cisco and our certified partners can help you transform the WDM system setup experience and
accelerate business innovation and growth. We have the depth and breadth of expertise to create a clear,
replicable, optimized Coherent Transport footprint across technologies. Planning and design services align
technology with business goals and can increase the accuracy, speed, and efficiency of your deployment.
Technical services can help you improve operational efficiency, save money, and mitigate risk. Optimization
services are designed to continuously improve performance and help your team succeed with new
technologies. For more information, please visit www.cisco.com/go/services.
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Cisco Capital
Flexible payment solutions to help you achieve your objectives

Cisco Capital® makes it easier to get the right technology to achieve your objectives, enable business
transformation, and help you stay competitive. We can help you reduce the total cost of ownership, conserve
capital, and accelerate growth. In more than 100 countries, our flexible payment solutions can help you
acquire hardware, software, services, and complementary third-party equipment in easy, predictable
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Product highlights

In the evolving landscape of applications, there is an increased bandwidth requirement due to emergence of Al-
powered applications. Large cloud and data-center networking teams require a flexible, reliable solution that
efficiently manages, troubleshoots, and analyzes their IT infrastructure. They need security, automation,
visibility, analytics, and assurance. Equipped to support this next-generation cloud architecture, the Cisco
Nexus® 9300-GX2 series switches are based on Cisco Cloud Scale technology.

The Cisco Nexus 9300-GX2 series addresses the need for high-performance, power-efficient, compact
switches in the networking infrastructure. These switches are designed to support 50G, 100G, 200G, and 400G
fabrics for next-generation leaf and spine designs and IP storage fabrics. The platform is built with backward-
compatible 400G optical interface Quad Small Form-Factor Pluggable-Double Density (QSFP-DD) to
transparently migrate existing data center fabrics from 40-Gbps and 100-Gbps speeds to 400 Gbps; it also
offers various lower port speeds and densities, including 10, 25, 50, and 200 Gbps, using breakouts. Cisco
provides two modes of operation for Cisco Nexus 9000 Series Switches. Organizations can deploy Cisco®
Application Centric Infrastructure (Cisco ACI®) or Cisco NX-OS mode.

Switch model

Table 1. Cisco Nexus 9300-GX2 series switches

Cisco Nexus 9364D-GX2A 64 x 400-Gbps QSFP-DD and 2x 1/10 -Gbps SFP+ ports
Cisco Nexus 9348D-GX2A 48 x 400-Gbps QSFP-DD and 2x 1/10 -Gbps SFP+ ports
Cisco Nexus 9332D-GX2B 32 x 400-Gbps QSFP-DD and 2x 1/10 -Gbps SFP+ ports

The Cisco Nexus 9364D-GX2A is a 2-Rack-Unit (2RU) switch that supports 51.2 Tbps of bandwidth and 8.35
bpps across 64 fixed 400G QSFP-DD ports and two fixed 1/10G SFP+ ports (Figure 1). QSFP-DD ports also
support native 200G (QSFP56), 100G (QSFP28) and 40G (QSFP+). Each port can also support 4x10G, 4x25G,
4x50G, 4x100G, and 2x200G breakouts. The first 16 ports, marked in green, are capable of wire-rate MACsec
encryption. The switch is best suited to support massive scale-out fabrics as a compact, high-density spine.

=
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194720 214722 29v30. 31432
)

— e

Figure 1.
Cisco Nexus 9364D-GX2A switch
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The Cisco Nexus 9348D-GX2A is a 2-Rack-Unit (2RU) switch that supports 38.4 Tbps of bandwidth and 8.35
bpps across 48 fixed 400G QSFP-DD ports and two fixed 1/10G SFP+ ports (Figure 2). QSFP-DD ports also
support native 200G (QSFP56), 100G (QSFP28) and 40G (QSFP+). Each port can also support 4x10G, 4x25G,
4x50G, 4x100G, and 2x200G breakouts. All 48 ports are capable of wire-rate MACsec encryption. The switch
is best suited to support massive scale-out fabrics as a compact, high-density spine.

Figure 2.
Cisco Nexus 9348D-GX2A switch

The Cisco Nexus 9332D-GX2B is a compact form-factor 1-Rack-Unit (1RU) switch that supports 25.6 Tbps of
bandwidth and 4.17 bpps across 32 fixed 400G QSFP-DD ports and two fixed 1/10G SFP+ ports (Figure 3).
QSFP-DD ports also support native 200G (QSFP56), 100G (QSFP28) and 40G (QSFP+). Each port can also
support 4x10G, 4x25G, 4x50G, 4x100G, and 2x200G breakouts. The last eight ports, marked in green, are
capable of wire-rate MACsec encryption.

Figure 3.
Cisco Nexus 9332D-GX2B switch

Features and benefits
The Cisco Nexus 9300-GX2 series switches provide the following features and benefits:

o Architectural flexibility

Cisco Nexus 9000 Series switches support Cisco Application Centric Infrastructure (Cisco ACI), Cisco
NX-0OS VXLAN EVPN, Cisco IP Fabric for Media, Cisco Nexus Dashboard Data Broker, and IP routed or
Ethernet switched Layer-2 fabrics using a comprehensive set of unicast and multicast IPv6/IPv4 and
Ethernet protocols.

o Purpose-built Cisco NX-OS Software operating system with comprehensive, proven innovations. The
operating system is modular, with a dedicated process for each routing protocol: a design that
isolates faults while increasing availability.

o Industry-leading Cisco Software-Defined Networking (SDN) solution with Cisco ACI support. Cisco
ACl is a holistic, intent-driven architecture with centralized automation and policy-based application
profiles.

> Support for standards-based VXLAN EVPN fabrics, inclusive of hierarchical multisite support (Refer to
VXLAN network with MP-BGP EVPN control plane for more information.)

o Three-tier BGP architectures, enabling horizontal, nonblocking IPv6 network fabrics at web scale.
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o Comprehensive protocol support for Layer-3 (v4 and v6) unicast and multicast routing protocol suites,
including BGP, Open Shortest Path First (OSPF), Enhanced Interior Gateway Routing Protocol (EIGRP),
Routing Information Protocol Version 2 (RIPv2), Protocol Independent Multicast Sparse Mode (PIM-
SM), Source-Specific Multicast (SSM), and Multicast Source Discovery Protocol (MSDP).

o Segment routing (SR and SRv6) allows the network to forward multiprotocol label switching (MPLS)
packets and to engineer traffic without Resource Reservation Protocol (RSVP) Traffic Engineering
(TE). It provides a control-plane alternative for increased network scalability and virtualization. Cisco
IP Fabric for Media helps you migrate from an SDI router to an IP-based infrastructure. In an IP-based
infrastructure, a single cable has the capacity to carry multiple bidirectional traffic flows and can
support different flow sizes without requiring changes to the physical infrastructure.

o Nexus Dashboard Data Broker provides customers with complete observability into their network and
solution(s) that can help them to identify and mitigate security threats, realize and remediate
performance bottlenecks, adhere to data compliance, and have insight into capacity planning
operations.

« Extensive programmability

o Day-0 automation through Power-On Auto Provisioning (POAP), drastically reducing provisioning
time.

> Industry-leading integrations for leading DevOps configuration management applications, such as
Ansible. Extensive native YANG and industry-standard OpenConfig model support through
RESTCONF/NETCONF/gNMI.

o REST API interacting with Data Management Engine (DME).
o Model-driven telemetry, which enhances network observability.
o Third-party application hosting using Cisco Application Framework (CAF).
« High scalability, flexibility, and security
> Flexible forwarding tables support up to two million shared entries on Cisco Nexus 9300-GX2 models.

o |EEE 802.1ae MAC security (MACsec)1 capability on selected ports of 9300-GX2 models allows
traffic encryption at the physical layer and provides secure server, border leaf, and leaf-to-spine
connectivity.

e Al/ML networking

Cisco Nexus 9300 GX2 Series Fixed Switches support innovative congestion management and flow
control algorithms along with the right latency and telemetry to meet the design requirements of Al/ML
fabrics.

o Priority Flow Control (PFC) is a key capability supported on Cisco Nexus 9000 Series Switches that
prevents Ethernet frame drops by signaling, controlling, and managing Ethernet flows along the path
by sending pause frames to appropriate senders.

o The platform also supports Explicit Congestion Notification (ECN), which provides end-to-end
notification per IP flow by marking packets that experienced congestion, without dropping traffic. The
platform is capable of tracking ECN statistics, including the number of marked packets that have
experienced congestion.
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The platform offers lossless transport for Remote Direct Memory Access (RDMA) over Converged
Ethernet (RoCE) with the support of Data Center Bridging (DCB) protocols.

> Enhanced Transmission Selection (ETS) reserves bandwidth per priority class in network
contention situations.

- Data Center Bridging Exchange Protocol (DCBX) can discover and exchange priority and
bandwidth information with endpoints.

Weighted Random Early Detection (WRED) is a congestion-avoidance technique that allows Cisco
Nexus 9000 Series Switches to detect and react to congestion in the network by marking flows that
could cause congestion.

The platform offers Cisco’s innovative intelligent buffer management, which offers the capability to
distinguish mice and elephant flows and apply different queue-management schemes to them based
on their network forwarding requirements in the event of link congestion.

Approximate Fair Dropping (AFD) with Elephant Trap (ETRAP). By using ETRAP, AFD distinguishes
long-lived elephant flows from short-lived mice flows. ETRAP measures the byte counts of incoming
flows and compares this against the user-defined ETRAP threshold. After a flow crosses the
threshold, it becomes an elephant flow.

Dynamic Packet Prioritization (DPP) provides the capability of separating mice flows and elephant
flows into two different queues so that buffer space can be allocated to them independently.

« Hardware and software high availability

o

o

Virtual Port-Channel (vPC) technology provides Layer-2 multipathing through the elimination of
Spanning Tree Protocol (STP).

Can do fabric link in the VXLAN environment, eliminating the need for peer-to-peer vPC. The 128-
way Equal-Cost Multipath (ECMP) routing enables the use of Layer-3 fat-tree designs. This feature
helps organizations prevent network bottlenecks, increase resiliency, and add capacity with little
network disruption.

Software Maintenance Upgrade (SMU) contains fixes for a specific defect. They provide a quick
resolution of critical issues.

In-Service Software Upgrades (ISSU)s allows upgrades of device software while the switch continues
to forward traffic. ISSU reduces or eliminates the downtime typically caused by software upgrades.

The switches use hot-swappable Power-Supply Units (PSUs) and fans with N+1 redundancy.

¢ Cisco Nexus Dashboard

o

Cisco Nexus Dashboard is a platform that transforms data-center and cloud network operations
through simplicity, automation, and analytics. Cisco Nexus Dashboard Fabric Controller (NDFC), Cisco
Nexus Dashboard Insights (NDI), Cisco Nexus Dashboard Orchestrator (NDO), and Cisco Nexus
Dashboard Data Broker (NDDB) are integrated as services into Cisco Nexus Dashboard.

Cisco Nexus Dashboard is included with all Cisco Nexus 9000 switch tiered licenses. Cisco Nexus
Dashboard Fabric Controller requires Cisco Data Center Networking (DCN) Essentials license, Cisco
Nexus Dashboard Orchestrator requires Cisco DCN Advantage, and Cisco Nexus Dashboard Insights
requires Cisco DCN Premier or Cisco DCN Day-2 Ops add-on license.
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Specifications

Table 2.

Cisco Nexus 9300 ACI spine switch specifications

m Cisco Nexus 9364D-GX2A Cisco Nexus 9348D-GX2A Cisco Nexus 9332D-GX2B

Physical

Power and
cooling

Environmental

e 64-port 400G QSFP-DD ports and
2-port 1/10G SFP+ ports

o Buffer: 120MB

e System memory: 32GB

e SSD: 128GB

e USB: 1 port

e RS-232 serial console ports: 1

e Management ports: 2
(1 x10/100/1000BASE-T and
1 x1-Gbps SFP)

e CPU: 6 cores

e Power: 3200W AC
e Input voltage: 100 to 240V AC

e Hot-swappable, 4 fans, 3+1
redundancy

e Frequency: 50 to 60 Hz (AC)

Efficiency: 90% or greater
(20 to 100% load)

e Port-side intake

e Typical power: 1324 W

e Maximum power: 3000 W

e Physical (H x W x D): 3.45 x17.3 x
29.78in. (8.76 x 43.94x 75.65 cm)

e Acoustics: 78 dBA at 50% fan
speed, 86.4 dBA at 70% fan speed,
and 95.2 dBA at 100% fan speed

e Operating temperature: 32 to 104°F
(0 to 40°C)

« Nonoperating (storage) temperature:

-40 to 158°F (-40 to 70°C)
e Humidity: 5 to 95% (noncondensing)
o Altitude: 0 to 13,123 ft (O to 4000m)

e Mean Time Between Failure (MTBF):
216,590 hours

e 48-port 400G QSFP-DD ports and

2-port 1/10G SFP+ ports
o Buffer: 120MB
e System memory: 32GB
e SSD: 128GB
e USB: 1 port
e RS-232 serial console ports: 1

¢ Management ports: 2
(1 x10/100/1000BASE-T and
1 x1-Gbps SFP)

e CPU: 6 cores

e Power: 3200W AC
¢ Input voltage: 100 to 240V AC

e Hot-swappable, 4 fans, 3+1
redundancy

e Frequency: 50 to 60 Hz (AC)

Efficiency: 90% or greater
(20 to 100% load)

e Port-side intake

e Typical power: 1380 W
e Maximum power: 3124 W

e Physical (H x W x D):
3.45 x17.41 x 29.83 in.
(8.76 x 44.23 x 75.76 cm)

e Acoustics: 79.9 dBA at 50% fan
speed, 87.6 dBA at 70% fan
speed, and 96.4 dBA at 100% fan
speed

e Operating temperature: 32 to
104°F (0 to 40°C)

« Nonoperating (storage)
temperature: -40 to 158°F
(-40 to 70°C)

e Humidity: 5 to 85%
(noncondensing)

o Altitude: 0 to 13,123 ft
(0 to 4000m)

¢ Mean Time Between Failure
(MTBF): 125,780 hours

e 32-port 400G QSFP-DD ports and
2-port 1/10G SFP+ ports

e Buffer: 120MB

e System memory: 32 GB

e SSD: 128GB

e USB: 1 port

e RS-232 serial console ports: 1

e Management ports: 2
(1 x10/100/1000BASE-T and
1 x 1-Gbps SFP)

e CPU: 4 cores

e Power: 1500W AC
e Input voltage: 100 to 240V AC

e Hot-swappable, 6 fans, 5+1
redundancy

Frequency: 50 to 60 Hz (AC)

Efficiency: 90% or greater
(20 to 100% load)

Port-side intake and exhaust

e Typical power: 638 W
Maximum power: 1442 W

Physical (H x W x D):
1.72x 17.3x 23.9 in.
(4.4 x 43.9 x 60.8 cm).

e Acoustics: 71.1 dBA at 50% fan
speed, 81.2 dBA at 70% fan
speed, and 88 dBA at 100% fan
speed

e Operating temperature:
32 to 104°F (0 to 40°C) with port-
side intake

32 to 82°F (0 to 28°C) with port-
side exhaust

o Nonoperating (storage)
temperature: -40 to 158°F
(-40 to 70°C)

e Humidity: 5 to 95%
(noncondensing)

o Altitude: 0 to 13,123 ft
(0 to 4000m)

e Mean Time Between Failure
(MTBF): 211,310 hours

Cisco Nexus 9300-GX2 series switches support NX-OS and also ACI spine-and-leaf functionality for fully
flexible deployments. Table 3 lists the switch mode support.
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Table 3.  Switch mode support

m N9K-C9364D-GX2A N9K-C9348D-GX2A N9K-C9332D-GX2B
Yes Yes Yes

ACI spine
ACI leaf Yes Yes Yes
NX-0S Yes Yes Yes

Performance and scalability

Table 4 lists the performance and scalability specifications for the Cisco Nexus 9300-GX2 switches.
Table 4. Performance and scalability specifications

Cisco Nexus 9300-GX2B
series switches

Cisco Nexus 9300-

GX2A series switches

Number of slices

Maximum number of IPv4 Longest Prefix Match (LPM) routes”
Maximum number of IPv4 host entries’

Maximum number of IPv6 Longest Prefix Match (LPM) routes”
Maximum number of IPv6 host entries’

Maximum number of MAC address entries’

Maximum number of multicast routes

Number of Internet Group Management Protocol (IGMP)
snooping groups

Maximum number of Access-Control-List (ACL) entries

Maximum number of VLANs

Number of Virtual Routing and Forwarding (VRF) instances
Maximum number of ECMP paths

Maximum number of port channels’

Maximum number of links in a port channel”

Number of active SPAN sessions

Maximum number of VLANSs in Rapid per-VLAN Spanning Tree
(RPVST) instances

© 2024 Cisco and/or its affiliates. All rights reserved.

4 slice-pairs
~1 Million
~1 Million
~500K

~1 Million
~500K
256,000

Maximum: 32,000

e 6000 ingress/slice

e 3000 egress/slice

e Max: 48,000 ingress,

24,000 egress

4096™
Maximum: 16,000
64
512
32

32 (4 Active)

4K

2 slice-pairs
~2 Million
~2 Million

~1 Million
~2 Million

~1 Million
256,000

Maximum: 32,000

e 6000 ingress/slice
e 3000 egress/slice

e Max: 24,000 ingress,
12,000 egress

4096™

Maximum: 16,000
64

512

32

32 (4 Active)

4K
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Cisco Nexus 9300- Cisco Nexus 9300-GX2B

GX2A series switches series switches

Maximum number of Hot-Standby Router Protocol (HSRP) 1000 1000
groups

Maximum number of Multiple Spanning Tree (MST) instances 64 64
Flow-table size 128K/slice 128K/slice
Number of Network Address Translation (NAT) entries 2000 2000
Number of Output Queues 8 8

" Refers to the hardware capacity, please visit the Cisco Nexus 9000 Series Verified Scalability Guide and Cisco Application Policy
Infrastructure Scalability Guide for the latest supported scalability numbers validated for specific software.

127 VLANSs out of 4096 are reserved

Table 5. Weight

_

Cisco Nexus 9364D-GX2A without power supplies or fans 58 lbs (26.3 kg)
Cisco Nexus 9348D-GX2A without power supplies or fans 51.2 1b (23.2 kg)
Cisco Nexus 9332D-GX2B without power supplies or fans 28 lbs (12.7 kg)
NXA-PAC-1500W-PI 2.64 lbs (1.2 kg)
NXA-PAC-3200W-PI 3.66 lbs (1.66KQ)
NXASFAN-160CFM2PI 1.3bs (0.6kg)
NXA-SFAN-35CFM-PI 0.26 lbs (0.1 kg)
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Regulatory standards compliance

Table 6 summarizes regulatory standards compliance for the Cisco Nexus 9300-GX2 switches.

Table 6. Regulatory standards compliance: safety and EMC

Regulatory compliance Products should comply with CE Markings according to directives 2004/108/EC and
2006/95/EC

Safety e UL 60950-1 Second Edition
e CAN/CSA-C22.2 No. 60950-1 Second Edition
e EN 60950-1 Second Edition
e |[EC 60950-1 Second Edition
o AS/NZS 60950-1
e GB4943

EMC: Emissions’ e 47CFR Part 15 (CFR 47) Class A
e AS/NZS CISPR22 Class A
e CISPR22 Class A
e EN55022 Class A
¢ ICES003 Class A
e VCCI Class A
e EN61000-3-2
e EN61000-3-3
e KN22 Class A
e CNS13438 Class A

EMC: Immunity » EN55024
e CISPR24

e EN300386
e KN 61000-4 series

RoHS e The product is RoHS-6 compliant

Supported optics pluggable

For details on the optical modules available and the minimum software release required for each supported
optical module, visit here.

Software licensing

The software packaging for the Cisco Nexus 9000 Series offers flexibility and a comprehensive feature set. The
default system software has a comprehensive Layer 2 security and management feature set. To enable
additional functions, including Layer 3 IP unicast and IP multicast routing and Cisco Nexus Data Broker, you
must install additional licenses. The licensing guide illustrates the software packaging and licensing available to
enable advanced features. For the latest software release information and recommendations, refer to the

product bulletin at https://www.cisco.com/go/nexus9000.
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Ordering information

Table 7 presents ordering information for the Cisco Nexus 9300-GX2 series switches.

Table 7. Ordering information

_

Hardware

N9K-C9364D-GX2A

N9K-C9348D-GX2A

N9K-C9332D-GX2B

FAN options
NXASFAN-160CFM2PI
NXA-SFAN-35CFM-PI
Power supply options
NXA-PAC-3200W-PI
NXA-PAC-1500W-PI
NXA-PAC-1500W-PE
Power cords
NO-PWR-CORD
CAB-9K16A-BRZ
CAB-9K16A-KOR
CAB-AC-16A-AUS
CAB-AC-2500W-EU
CAB-AC-2500W-INT
CAB-AC-2500W-ISRL
CAB-AC-16A-CH
CAB-ACS-16
CAB-C19-CBN

CAB-IR2073-C19-AR

Cisco Nexus 9364D-GX2A Switch with 64p 400/100-Gbps QSFP-DD ports and

2p 1/10 SFP+ ports

Cisco Nexus 9348D-GX2A Switch with 48p 400/100-Gbps QSFP-DD ports and

2p 1/10 SFP+ ports

Cisco Nexus 9332D-GX2B Switch with 32p 400/100-Gbps QSFP-DD ports and

2p 1/10 SFP+ ports

Cisco Nexus Fan, 160CFM, port-side intake airflow

Cisco Nexus Fan, 35CFM, port-side intake airflow

Cisco Nexus 3200W AC PS, port-side intake
Cisco Nexus 1500W AC PS, port-side intake

Cisco Nexus 1500W AC PS, port-side exhaust

No Power Cord Chosen

Power Cord 250VAC 16A, Brazil, Src Plug EL224-C19
Power Cord 250VAC 16A, Korea, Src Plug

Power Cord, 250VAC, 16A, Australia C19

Power Cord, 250Vac 16A, Europe

Power Cord, 250Vac 16A, INTL

Power Cord,250VAC,16Alsrael

16A AC Power Cord For China

AC Power Cord (Swiss) 16A

Cabinet Jumper Power Cord, 250 VAC 16A, C20-C19 Connectors

IRSM 2073 to IEC-C19 14ft Argen
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_

CAB-L520P-C19-US

CAB-AC-C19-TW

PWR-CORD10-IND

CAB-C2316-C19-IT

CAB-AC-2500W-US1

CAB-TA-250V-JP

CAB-TA-EU

CAB-C15-CBN

CAB-TA-IN

CAB-TA-IS

CAB-C15-CBN-JP

CAB-C15-CBN-EURA

CAB-C15-CBN-CK

CAB-9K10A-EU

CAB-9K10A-SW

CAB-9K10A-AU

CAB-9K10A-IT

CAB-PWR-C15-CHN-A

Warranty

“NEMA L5-20 to IEC-C19 6ft US
Power Cord, 250 V, 16A, C19, Taiwan More

POWER CORD, INDIA, IEC60320/ C19, IS16A3, 7.0M POWER CORD, INDIA, IEC60320/
C19, IS16A3, 7.0MHide

CEl 23-16 to IEC-C19 14ft Italy

Power Cord 250VAC 16A, Japan and North America (nonlocking) 200-240VAC
operation

Japan 250V AC Type A Power Cable

Europe AC Type A Power Cable

Cabinet Jumper Power Cord, 250 VAC 13A, C14-C15 Connectors
India AC Type A Power Cable

Israel AC Type A Power Cable

Japan Cabinet Jumper Power Cord, 250 VAC 12A, C14-C15
Cabinet Jumper Power Cord, 250 VAC 13A, C14-C15 Connectors
Cabinet Jumper Power Cord, 250 VAC 10A, C14-C15 Connectors
Power Cord, 250VAC 10A CEE 7/7 Plug, EU

Power Cord, 250VAC 10A MP232 Plug, SWITZ

Power Cord, 250VAC 10A 3112 Plug, Australia

Power Cord, 250VAC 10A CEI 23-16/VII Plug, Italy

Power Cord, C15, Black, 2.5m, 10A, China More

The Cisco Nexus 9300 switch has a 1-year limited hardware warranty. The warranty includes hardware
replacement with a 10-day turnaround from receipt of a Return Materials Authorization (RMA).
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Cisco environmental sustainability

Information about Cisco’s environmental sustainability policies and initiatives for our products, solutions,
operations, and extended operations or supply chain is provided in the “Environment Sustainability” section of

Cisco’s Corporate Social Responsibility (CSR) Report.

Reference links to information about key environmental sustainability topics (mentioned in the “Environment
Sustainability” section of the CSR Report) are provided in the following table:

Information on product material content laws and regulations Materials

Information on electronic waste laws and regulations, including products, batteries, and WEEE compliance
packaging

Reference links to product-specific environmental sustainability information that is mentioned in relevant
sections of this data sheet are provided in the following tables:

General

Product compliance Table 6. Safety and compliance information

Power

Power supply Table 2. Product specifications: power supplies, typical and maximum power specification
Material

Unit weight, dimensions Table 2. Product specifications
and mean time between
failures metrics

Cisco makes the packaging data available for informational purposes only. It may not reflect the most current
legal developments, and Cisco does not represent, warrant, or guarantee that it is complete, accurate, or up to
date. This information is subject to change without notice.

Service and support

Cisco offers a wide range of services to help accelerate your success in deploying and optimizing the Cisco
Nexus 9300 switch in your data center. The innovative Cisco Services offerings are delivered through a unique
combination of people, processes, tools, and partners and are focused on helping you increase operation
efficiency and improve your data center network. Cisco Advanced Services uses an architecture-led approach
to help you align your data center infrastructure with your business goals and achieve long-term value. Cisco
SMARTnet™ Service helps you resolve mission-critical problems with direct access at any time to Cisco network
experts and award-winning resources.
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Cisco Capital

Flexible payment solutions to help you achieve your objectives

Cisco Capital® makes it easier to get the right technology to achieve your objectives, enable business
transformation and help you stay competitive. We can help you reduce the total cost of ownership, conserve
capital, and accelerate growth. In more than 100 countries, our flexible payment solutions can help you
acquire hardware, software, services and complementary third-party equipment in easy, predictable
payments. Learn more.

For more information

For more information on Cisco Nexus 9000 Series Switches and for the latest software release information and
recommendations, please visit https://www.cisco.com/go/nexus9000.
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The Cisco® family of QSFP-DD modules provide the industry’s highest bandwidth density
while leveraging the backward compatibility to lower-speed QSFP pluggable modules
and cables.

Product overview

The Cisco 400GBASE Quad Small Form-Factor Pluggable Double Density (QSFP-DD) portfolio offers customers
a wide variety of super high-density transceiver modules and the flexibility of 400 Gigabit Ethernet connectivity
options for data center, high- performance computing networks, enterprise core and distribution layers, and
service provider applications. The QSFP-DD modules are our new generation of 400G transceiver modules
based on a QSFP-DD form factor.

Table 1. Feature and Benefits of Cisco QSFP-DD Modules

Hot-swappable Input/output device that plugs into 400G Ethernet Cisco QSFP-DD port

Interoperable Interoperable with other IEEE-compliant 400GBASE interfaces where applicable

Certified on Cisco platform Certified and tested on Cisco QSFP-DD 400G ports for superior performance, quality,
and reliability

Compliant with IEEE 802.3 High-speed electrical and optical interfaces compliant to IEEE 802.3

Compliant with MSA Compliant to QSFP-DD MSA CMIS Rev4.1, OIF 56G PAM4, IEEE 802.3 and 100G
Lambda MSA

Backward compatibility QSFP-DD port is backward compatible with QSFP+, QSFP28 and QSFP56 modules

Breakout capability Some QSFP-DD modules have the capability to interface to multiple 100G modules

when operated in breakout mode, providing higher port density for 100G interfaces,
and easing the migration to 400G platforms

Table 2. Cisco 400G QSFP-DD portfolio

Product ID Description Max power Optical

consumption (W) | Connector

QDD-400-CUxM 400G, QSFP-DD to QSFP-DD, Passive Copper 1.5 per end N/A
Cable, 0.5 meter, 1 meter, 2 meters, 2.5 meters,
3 meters

QDD-4ZQ100-CUxM 400G, QSFP-DD to 4x QSFP56 100GBASE-CR2, 1.5W per end N/A

Passive Copper Cable, 1 meter, 2 meters,
2.5 meters, 3 meters

QDD-2Q200-CU3M 400G, QSFP-DD to 2x QSFP56 200GBASE-CR4, 1.5W per end N/A
Passive Copper Cable, 3 meters

QDD-400-A0CxM 400G QSFP-DD Transceiver, Active Optical Cable, 12 per end N/A
1,2,3,5,7,10, 15, 20, 25, 30 meters
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Product ID Description Max power Optical
consumption (W) | Connector

QDD-400G-SR8-S

QDD-400G-SR4.2-BD

QDD-400G-DR4-S

QDD-4X100G-FR-S

QDD-4X100G-LR-S

QDD-400G-FR4-S

QDD-400G-LR4-S

QDD-400G-LR8-S

QDD-2X100-SR4-S

QDD-2X100-CWDM4-S

QDD-2X100-LR4-S

400G QSFP-DD Transceiver, MPO-16 APC MMF,
100m OM4 MMF, Can be used for 2X 200G-SR4
and 8x 50G-SR breakout

400G QSFP-DD Transceiver, MPO-12, 100m OM4

MMF, 400GBASE-SR4.2 compliant. Can used for
4X breakout to QSFP-100G-SR1.2

400G QSFP-DD Transceiver, 400GBASE-DR4,
MPO-12 parallel SMF, 500m

QSFP-DD Transceiver, 4x 1T00GBASE-FR1, MPO-
12, 2km parallel SMF

QSFP-DD Transceiver, 4x T00GBASE-LR1, MPO-
12, 10km parallel SMF

400G QSFP-DD Transceiver, 400G-FR4, 2km
Duplex SMF

400G QSFP-DD Transceiver, 400G-LR4, 10km
Duplex SMF, 100% compliant with 400GBASE-
LR4-6

400G QSFP-DD Transceiver, 400GBASE-LRS,
10km Duplex SMF

2x100GBASE-SR4 Transceiver, T00GBASE-SR4,
MPO-24, 100m MMF

2X 100G-CWDM4 Transceiver, 100G-CWDM4,
Dual Duplex CS connector, 2km Duplex SMF

2x100GBASE-LR4 Transceiver, T00GBASE-LR4,
Dual Duplex CS connector, 10km SMF

12

12

12

12

12

13

MPO-16 MMF
APC

MPO-12 MMF
UPC

MPO-12 SMF
APC

MPO-12 SMF
APC

MPO-12 SMF
APC

Duplex LC SMF
PC/UPC

Duplex LC SMF
PC/UPC

Duplex LC SMF
PC/UPC

MPO-24 MMF
UPC

Dual Duplex CS
SMF PC/UPC

Dual Duplex CS
SMF PC/UPC

Note: Except for QDD-400G-SR8-S, QDD-400G-DR4-S, QDD-4X100G-FR-S, QDD-4X100G-LR-S, only
connections with patch cords with PC or Ultra-Physical Contact (UPC) connectors are supported. QDD-
400G- SR8-S, QDD-400G-DR4-S, QDD-4X100G-FR-S, QDD-4X100G-LR-S require patch cords with
Angled Physical Contact (APC) MPO connectors. QDD-400G-SR8-S requires MPO-16 APC for MMF. All
cables and cable assemblies used must be compliant with the standards specified in the standards section
of this datasheet. For more information and references on QSFP-DD cable guides, please click on the
following link: Cisco Transceiver Modules - Brochures - Cisco.

© 2023 Cisco and/or its affiliates. All rights reserved.

Page 4 of 22


https://www.cisco.com/c/en/us/products/interfaces-modules/transceiver-modules/brochure-listing.html

Cisco 400G QSFP-DD transceiver prominent features and differentiators
Cisco QDD-400-CUxM

Figure 1.
QDD-400-CUxM

he Cisco 400G QDD-400-CuxM module (Figure 1) primarily enables high-bandwidth 400G links and supports
400G Ethernet rate. It provides a QSFP-DD-to-QSFP-DD copper direct-attach solution. QDD-400-CuxM
cables are suitable for very short links and offer a cost-effective way to establish a 400-Gigabit link between
QSFP-DD 400G ports of switches/routers within racks and across adjacent racks. Cisco currently offers passive
copper cables in lengths of x=0.5, 1, 2, 2.5, and 3 meters. FEC is perform on the host platform.

Cisco QDD-4ZQ100-CUxM

-~

Figure 2.
QDD-4ZQ100-CUxM

The Cisco 400G QDD-4ZQ100-CUxM passive copper cable (Figure 2) enables high-bandwidth breakout from a
400G port to four T00GE links. It provides a QSFP-DD-to-4x QSFP56 100GBASE-CR2 copper direct-attach
solution. QDD-4ZQ100-CuxM cables are suitable for very short links and offer a cost-effective way to establish
a 4x 100-Gigabit link between QSFP-DD 400G port and four 1T00GE ports to switch or servers within or to
adjacent racks. Cisco currently offers passive copper cables in lengths of x=1, 2, 2.5, and 3 meters. . FEC is
perform on the host platform.

Cisco QDD-2Q200-CU3M

Figure 3.
QDD-2Q200-CU3M

The Cisco QDD-2Q200-CU3M passive copper cable (Figure 3) provides high-bandwidth breakout from a 400G
port to two 200GE links. It provides a QSFP-DD-to-2x QSFP56 200GBASE-CR4 copper direct-attach solution.
QDD-2Q200-Cu3M cables are suitable for very short links and offer a cost-effective way to establish a 2x 200-
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Gigabit link between QSFP-DD 400G port and two 200GE ports to switches or servers within or to adjacent
racks. Cisco currently offers passive copper cables in 3 meters lengths. FEC is perform on the host platform.

Cisco QDD-400-A0CxM

Figure 4.
QDD- 400-A0OCxM

The Cisco QDD-400-A0CxM modules (Figure 4) with AOC cables are suitable for short distances and offer a
flexible way to connect within racks and across racks. Active optical cables are much thinner and lighter than
copper cables, which makes cable management easier. AOCs enable efficient system airflow, which is critical
in high-density racks. Cisco currently offers active optical cables in lengths of x=1, 2, 3, 5, 7, 10, 15, 20, 25,
and 30 meters. FEC is perform on the host platform.

Cisco QDD-400G-SR8-S

Figure 5.
QDD-400G-SR8-S

The Cisco QDD-400G-SR8-S Module (Figure 5) supports 400GE links and up to 8x 50GE breakouts or two
200GE breakout links lengths of up to 100m over OM4 MMF. The module has 8 pairs of MMF with an MPO-16
APC connector. It is compliant to the IEEE 802.3bm protocol and 400GAUI-8/CEI-56G-VSR-PAM4 standards.
The 400 Gigabit Ethernet signal is carried over eight parallel pairs of fibers by 50Gbps signals per fiber. It can
also be used as 8x 50GE breakout to SFP56-50G-SR modules or 2x QSFP-200G-SR4-S modules. FEC is
performed on the host platform.

Cisco QDD-400G-SR4.2-BD

Figure 6.
QDD-400G-SR4.2-BD
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The Cisco QDD-400G-SR4.2-BD Module (Figure 6) supports 400GE links and up to four 100GE breakout link
lengths of up to 100m over OM4 MMF. The module has four pairs of MMF with an MPO-12 UPC connector. It is
compliant to the IEEE 802.3bm protocol and 400GAUI-8/CEI-56G-VSR-PAM4 standards. The 400 Gigabit
Ethernet signal is carried over four parallel pairs of fibers by two 50Gbps bidirectional wavelength per fiber. It
can also be used as 4x100GE breakout to QSFP-100G-SR1.2 modules. FEC is performed on the host platform.

QDD-400G-DR4-S

Figure 7.
QDD-400G-DR4-S

The Cisco QDD-400G-DR4-S Module (Figure 7) supports 400GE links and up to four 100GE breakout link
lengths of up to 500m. The module has four pairs of SMF with an MPO-12 connector. It is compliant to the IEEE
802.3bs protocol and 400GAUI-8/CEI-56G-VSR-PAM4 standards. The 400 Gigabit Ethernet signal is carried
over four parallel lanes by one wavelength per lane. It can be used as 4x100G breakout to QSFP28 100G-DR,
100G-FR, and 100G-LR. FEC is performed on the host platform.

QDD-4X100G-FR-S

Figure 8.
QDD-4X100G-FR-S

The Cisco QDD-4X100G-FR-S Module (Figure 8) supports 100G breakout link lengths of up to 2km. The
module has four pairs of SMF with an MPO-12 connector. It is compliant to the IEEE 802.3cu for T00GBASE-
FR1, and 400GAUI-8/CEI-56G-VSR-PAM4 standards. The 400 Gigabit Ethernet signal is carried over four
parallel lanes by one wavelength per lane. It can be used as 4x100G breakout to QSFP28 100G-DR (up to
500m), 100G-FR, and 100G-LR. FEC is performed on the host platform.
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QDD-4X100G-LR-S

Figure 9.
QDD-4X100G-LR-S

The Cisco QDD-4X100G-LR-S Module (Figure 9) supports 100G breakout link lengths of up to 10km. The
module has four pairs of SMF with an MPO-12 connector. It is compliant to the IEEE 802.3cu for T00GBASE-
LR1, and 400GAUI-8/CEI-56G-VSR-PAM4 standards. The 400 Gigabit Ethernet signal is carried over four
parallel lanes by one wavelength per lane. It can be used as 4x100G breakout to QSFP28 100G-DR (up to
500m), 100G-FR (up to 2km), and 100G-LR (up to10km). FEC is performed on the host platform.

QDD-400G-FR4-S

Figure 10.
QDD-400G-FR4-S

The Cisco QDD-400G-FR4-S Module (Figure 10) supports link lengths of up to 2km SMF with duplex LC
connector. It is compliant to IEEE 802.3cu for 400GBASE-FR4 requirements and 100G Lambda MSA group, and
400GAUI-8/CEI-56G-VSR-PAM4 standards. The 400 Gigabit Ethernet signal is carried over four CWDM grid
optical wavelengths. Multiplexing and demultiplexing of the four wavelengths are managed within the device.
FEC is performed on the host platform.
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QDD-400G-LR4-S

Figure 11.
QDD-400G-LR4-S

The Cisco QDD-400G-LR4-S Module (Figure 11) supports link lengths of up to 10km SMF with duplex LC
connector. It is compliant to IEEE 802.3cu for 400GBASE-LR4-6km requirements but extends the reach to
10km, is compliant to100G Lambda MSA group 400G-LR4 requirements, and 400GAUI-8/CEI-56G-VSR-PAM4
standards. The 400 Gigabit Ethernet signal is carried over four CWDM grid optical wavelengths. Multiplexing
and demultiplexing of the four wavelengths are managed within the device. FEC is performed on the host
platform.

///

%

Figure 12.
QDD-2X100-SR4-S

The Cisco QDD-2X100-SR4-S module (Figure 12) supports link lengths of up to 100m on OM4 MMF. The
module uses an MPO-24 MMF connector. It is compliant to IEEE 802.3 100GBASE-SR4 requirements. The
module provides backward compatibility to two T00GBASE-SR4 transceivers, improving port efficiency to
legacy 100G optical interfaces. FEC is performed on the host platform.

QDD-2X100-CWDM4-S

Figure 13.
QDD-2X100-CWDM4-S

© 2023 Cisco and/or its affiliates. All rights reserved. Page 9 of 22



The Cisco QDD-2X100-CWDM4-S module (Figure 13) supports link lengths of up to 2km over SMF and uses a
dual duplex CS connector. It is compliant to the 100G-CWDM4 MSA. The 100 Gigabit Ethernet signal is carried
over four CWDM grid optical wavelengths at 25Gb/s each. Multiplexing and demultiplexing of the four
wavelengths are managed within the device. FEC is performed on the host platform.

QDD-2X100-LR4-S

Figure 14.
QDD-2X100-LR4-S

The Cisco QDD-2X100-LR4-S module (Figure 14) supports link lengths of up to 10km over SMF and uses a

dual duplex CS connector. It is compliant to IEEE 802.3 T00GBASE-LR4 requirements. The module provides

backward compatibility to two T00GBASE-LR4 transceivers, improving port efficiency to legacy 100G optical
interfaces.

Table 3. QSFP port and cabling specifications

Cisco 400G QSFP-DD Nominal Cable type Core size Modal Cable Pull tab
wavelength (nm) (microns) bandwidth | distance color

QDD-400-CU0.5M Passive copper

cable assembly
QDD-400-CU1TM Tm Tan
QDD-400-CU2M 2m Brown
QDD-400-CU2.5M 25m Yellow
QDD-400-CU3M 3m Orange
QDD-4Z2Q100-CU1TM Tm Tan
QDD-4ZQ100-CU2M 2m Brown
QDD-4ZQ100-CU2.5M 2.5m Yellow
QDD-4ZQ100-CU3M 3m Orange
QDD-2Q200-CU3M 3m Orange
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Cisco 400G QSFP-DD Nominal Cable type Core size Modal Cable Pull tab
wavelength (nm) (microns) bandwidth | distance color

QDD-400-AOC1M
QDD-400-A0C2M
QDD-400-AOC3M
QDD-400-AOC5M
QDD-400-AOC7M
QDD-400-AO0C10M
QDD-400-A0C15M
QDD-400-A0C20M
QDD-400-A0C25M
QDD-400-AOC30M

QDD-400G-SR8-S

QDD-400G-SR4.2-BD

QDD-400G-DR4-S
QDD-4X100G-FR-S
QDD-4X100G-LR-S

QDD-400G-FR4-S

QDD-400G-LR4-S

QDD-400G-LR8-S

QDD-2X100-SR4-S

QDD-2X100-CWDM4-S

QDD-2X100-LR4-S
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850

850, 908

1310
1310

1310

1270, 1290, 1310,

1330

1270, 1290, 1310,

1330

1273, 1277, 1282,
1286, 1295, 1300,

1304, 1309

850

1270, 1290, 1310,

1330

1295, 1300, 1304,

1309

Active optical

cable assembly

MMF

MMF

SMF

SMF

SMF

SMF

SMF

SMF

MMF

SMF

SMF

50

50

G.652

G.652

G.652

G.652

G.652

G.652

50

G.652

G.652

2000 (OM3)
4700 (OM4)
4700 (OMS5)

2000 (OM3)
4700 (OM4)
4700 (OMb)

2000 (OM3)
4700 (OM4)

10 m
15 m
20 m
25 m
30 m

70m (OM3)
100m (OM4)

70m (OM3)
100m (OM4)
150m (OMS5)

500 m
2 km
10 km

2 km

10 km

10 km

70m 100m

2 km

10 km

Beige
Brown
Orange
Gray
Blue
Red
Black
Green
Green
Green

Tan

Gray

Orange
Green
Blue

Green

Blue

Blue

Beige

Green

Blue
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Platform support

Cisco QSFP-DD modules are supported on Cisco switches and routers. For more details, refer to the
Cisco Transceiver Modules Compatibility Matrix.

Specifications

Table 4.

Electrical specifications

Description Nominal High-speed electrical |Link meter
Datarate (Gbs)
QDD-400-CUxM 400G QSFP-DD, Passive Copper 425 400GAUI-8 C2M, OIF 0.51,2,25,3
Cable CEI-56G-VSR-PAM4
QDD-4ZQ100-CUxM 400G QSFP-DD to 4x QSFP56 4x 100GE 4x 100GBASE-CR2, OIF 1,2,2.5,3
T00GEBASE-CR2, Passive CEI-56G-VSR-PAMA4
Copper Cable
QDD-2Q200-CU3M 400G QSFP-DD to 2x QSFP56 2x 200GE 4x 100GBASE-CR2, OIF 3
200GEBASE-CRA4, Passive CEI-56G-VSR-PAM4
Copper Cable
QDD-400-A0CxM 400G QSFP-DD Transceiver, 425 400GAUI-8 1,2,3,5,7,10,15,
Active Copper Cable 20,25, 30
QDD-400G-SR8-S 400G QSFP-DD Transceiver, 425 400GAUI-8/CEI-56G- 70m (OM3)
MPO-16 APC MMF, 100m OM4 VSR- PAM4
MMEF, Can be used for 2X 200G- 100m (OM4)
SR4 and 8x 50G-SR breakout
QDD-400G-SR4.2-BD 400G QSFP-DD Transceiver, 425 400GAUI-8/CEI-56G- 70m (OM3)
MPO-12 UPC, 100m OM4 MMF, VSR- PAM4
400GBASE-SR4.2, Can be used 100m (OM4)
for 4X breakout to QSFP-100G-
SR1.2 150m (OM5)
QDD-400G-DR4-S 400G QSFP-DD Transceiver, 425 400GAUI-8/CEI-56G- 500 m
400GBASE-DR4, MPO-12, 500m VSR- PAM4
parallel SMF
QDD-4X100G-FR-S QSFP-DD Transceiver, 4X 4x 100GE 400GAUI-8/CEI-56G- 2 km
T100GBASE-FR1, MPO-12, 2km VSR- PAM4
parallel SMF
QDD-4X100G-LR-S QSFP-DD Transceiver, 4X 4x 100GE 400GAUI-8/CEI-56G- 10 km
T00GBASE-LR1, MPO-12, 10km VSR- PAM4
parallel SMF
QDD-400G-FR4-S 400G QSFP-DD Transceiver, 425 400GAUI-8/CEI-56G- 2 km
400G- FR4, Duplex LC, 2km VSR- PAM4
Duplex SMF
QDD-400G-LR4-S 400G QSFP-DD Transceiver, 425 400GAUI-8/CEI-56G- 10 km

400G- LR4, Duplex LC, 10km
Duplex SMF
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Description Nominal High-speed electrical |Link meter

Datarate (Gbs)

QDD-400G-LR8-S 400G QSFP-DD Transceiver, 425 400GAUI-8/CEI-56G- 10 km
400GBASE-LRS8, Duplex LC, VSR- PAM4
10km Duplex SMF

QDD-2X100-SR4-S 2x 100G QSFP-DD Transceiver, = 2x100GE 2x 100G CAUI-4 100 m
2x 100GBASE-SR4, MPO-24
MMF, 100m OM4

QDD-2X100-CWDM4-S 2x 100G QSFP-DD Transceiver, 2X 100GE 2x 100G CAUI-4 2 km
2x 100G-CWDM4, Dual Duplex
CS connector SMF, 2km SMF

QDD-2X100-LR4-S 2x 100G QSFP-DD Transceiver, 2X 100GE 2x 100G CAUI-4 10 km
2x 100GBASE-LR4, Dual Duplex
CS connector, 10km SMF

Table 5.  Optical specifications

Description Average | Average | Average | Average | Maximum | Wavelength | Pre-FEC
Transmit | Transmit | Receive | Receive | Supported |(nm)
Power Power Power |Power |Insertion

per lane |perlane |per lane |perlane |Loss (IL)
(dBm) (dBm) (dBm) |(dBm) |(dB)
min max min' max

QDD-400G-SR8-S 400G QSFP-DD
Transceiver, MPO-
16 APC MMF,
100m OM4 MMF,
Can be used for 2X
200G-SR4 and 8x
50G-SR breakout

6.5 4 -8.4 4 1.9 840-860 2.4x10-4

QDD-400G-SR4.2- 400G QSFP-DD -6.2 4 -8.2 4 1.9 855, 908 2.4x10-4
BD Transceiver, MPO-

12 UPC, 100m

OM4 MMF,

400GBASE-SR4.2,

Can be used for 4X

breakout to QSFP-

100G- SR1.2

QDD-400G-DR4-S 400G QSFP-DD -2.9 4 -5.9 4 3 1310 2.4x10-4
Transceiver,
400GBASE-DR4,
MPO-12, 500m
parallel SMF

QDD-4X100G-FR-S QSFP-DD -3.1 4 -7.1 4 4 1310 2.4x10-4
Transceiver, 4X
T100GBASE-FR1,
MPO-12, 2km
parallel SMF
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Description Average | Average | Average | Average | Maximum |Wavelength | Pre-FEC
Transmit | Transmit | Receive | Receive | Supported

Power Power Power |Power |Insertion
per lane |per lane |perlane | per lane |Loss (IL)
(dBm) (dBm) (dBm) |(dBm) |(dB)
min max min' max

QDD-4X100G-LR-S QSFP-DD -1.9 4.8 -8.2 4.8 6.3 1310 2.4x10*
Transceiver, 4X
100GBASE-LR1,

PO-12, 10km
parallel SMF
QDD-400G-FR4-S 400G QSFP-DD -3.2 3.5 -7.3 3.5 4 1270, 2.4x10*
Transceiver,
400GBASE-FR4, 1290,
Duplex LC, 2km
Duplex SMF 1310,
1330
QDD-400G-LR4-S 400G QSFP-DD -2.7 5.1 -9.0 5.1 6.3 1270, 2.4x10™*
Transceiver,
400GBASE-LR4, 1290,
Duplex LC, 10km
Duplex SMF 1310,
1330
QDD-400G-LR8-S 400G QSFP-DD -2.8 5.3 -9.1 5.3 6.3 1273, 2.4x10*
Transceiver,
400GBASE-LRS, 1277,
Duplex LC, 10km
Duplex SMF =2
1286,
1295,
1300,
1304,
1309
QDD-2X100-SR4-S 2x 100G QSFP-DD -8.4 2.4 -10.3 2.4 1.9 840 to 860 5x107°
Transceiver, 2x
100GBASE-SR4,
MPO-24 MMF,
100m OM4
QDD-2X100- 2x 100G QSFP-DD -6.5 2.5 -11.5 2.5 5 1271, 5x10°
CWDM4-S Transceiver, 2x
100G-CWDM4, 1291,
Dual Duplex CS 1311
connector SMF, ’
2km SMF 1331
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Description Average | Average | Average | Average | Maximum |Wavelength | Pre-FEC
Transmit | Transmit | Receive | Receive | Supported

Power Power |Power |Insertion
per lane |per lane |perlane | per lane |Loss (IL)
(dBm) (dBm) (dBm) (dB)
min min’ max
QDD-2X100-LR4-S 2x 100G QSFP-DD -4.3 4.5 -10.6 4.5 6.3 1295, 10712
Transceiver, 2x
100GBASE-LR4, 1300, (no FEC)

Dual Duplex CS 1304
connector, 1T0km ’
SMF 1309

" Average receive power per lane (min) is informative and not the principal indicator of signal strength. A received power below this
value cannot be compliant; however, a value above this does not ensure compliance

Table 6. Mechanical specifications

Module dimension with pull tab (HxW x D) 8.5 x 18.4 x 78.3/93.3 mm

Module weight (Max) Optical modules 100 g
QDD-400-CU0.5M 250 g
QDD-400-CUTM 250 g
QDD-400-CU2M 450 g
QDD-400-CU2.5M 550 g
QDD-400-CU3M 600 g
QDD-4Z2Q100CU1TM 4009
QDD4zQ100-CU2M 600 g
QDD-47Q100-CU2.5M 700 g
QDD-4Z2Q100-CU3M 800 g
QDD-2Q200-CU3M 600 g
QDD-400-A0C1M 160 g
QDD-400-A0C2M 180 g
QDD-400-A0C3M 190 g
QDD-400-A0C5M 200 g
QDD-400-A0C7M 230 g
QDD-400-A0C10M 270 g
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QDD-400-A0C15M 320 g
QDD-400-A0C20M 390 g
QDD-400-A0C25M 430 g
QDD-400-A0OC30M 490 g
QDD-400G Module operation temperature 0to 75°C
QDD-2X100 Module operation temperature 0to 70°C
Active optical cable 0to 70°C
Copper cable operation temperature 0to 70°C
Storage temperature -40to 85°C

QSFP-DD Breakout Capability and Module Interoperation

Some of Cisco’s QSFP-DD modules have the capability to be operated in breakout mode on specific platforms.
This allow the QSFP-DD port to be configured as if it were two or four 1T00GE ports. This function provides
users the ability to use the latest platforms with 400G ports with the latest features while still providing
connectivity to existing 100G platforms that are already in the network. This eases the migration to 400GE on a
port-by-port basis while providing very high density 100GE interfaces. These modules will interoperate with
Cisco as well as 3rd party modules that comply with the same standards. Tables 7-10 provides brief overview
of the various optical breakout options, compatibility and reach to T00GE modules. Module optical
interoperability can also be verified with the Cisco Module Interoperability Matrix.

Table 7. QSFP-DD SMF PAM4 Breakout Interoperation and Link Reach

Standard (PAM4) 400GBASE- | T00GBASE- | 100GBASE-FR1 100GBASE-LR1
DR4 DR1

Product ID QDD- QSFP- QSFP- CPAK-

400G-DR4 | 100G-DR- 100G-FR- | 100G-FR

S S

QDD-400G-DR4-S 500m SMF  500m SMF (3dB) 500m SMF (3dB)
(4x 100G Breakout) (3dB)
QDD-4X100G-FR-S 500m SMF  2km SMF (4dB) 2km SMF (4dB)
(4x 100G Breakout) (3dB)
QDD-4X100G-LR-S 500m SMF  2km SMF (4dB) 10 km SMF (6.3dB)
(4x 100G Breakout) (3dB)

2 100G-LR-20 is a standard of the 100G Lambda MSA (www.100glambda.com)
3 100G-CWDM4 is compliant to the requirements from the CWDM4 Group MSA (CWDM4-MSA Group)

4 QSFP-100G-SM-SR is compatible with 100G-CWDM4 except with 4.2dB link margin
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Table 8. QSFP-DD SMF PAM4 Duplex Interoperation and Link Reach

Standard (PAM4) 400GBASE-FR4 400G-LR4 400GBASE-LR4-6’
Product ID QDD-400G-FR4-S QDD-2X400G-FR4 |QDD-400G-LR4-S _
) (4dB)

QDD-400G-FR4-S 2km (4dB) 2km (4dB 2km (4dB 2km (4dB)

QDD-400G-LR4-S 2km (4dB) 2km (4dB) 10km (6.3dB) 6km (6.3dB)

T 400GBASE-LR4-6 is the IEEE requirement is limited to 6km reach, the QDD-400G-LR4 module is 100% compatible with this requirement,
but has a reachG of 10km.

Table9. QSFP-DD MMF PAM4 Duplex Interoperation and Link Reach

Product ID QSFP-100G-SR1.2 SFP-50G-SL QSFP-200G-SR4-S | QSFP-200G-
(OM3)

QDD-400G-SR4.2-BD 70m (OM3
(4x 100G Breakout)

100m (OM4)
150m (OM5)
(1.9dB)
QDD-400G-SR8-S 70m (OM3) 20m (OM3) 70m (OM3) 20m (OM3)
(2x 200GE and 8x 50G
Breakout) 100m (OM4)  30m (OM4) 100m (OM4) 30m (OM4)
100m (OM5) 30m (OM5) 100m (OM5) 30m (OM5)
(1.9dB) (1.6dB) (1.9dB) (1.6dB)

Table 10. QSFP-DD 2x100G NRZ Interoperation and Link Reach

Standard (NR2) 100GBASE- SR4 | 100G-CWDM43 100GBASE-LR4

Product ID

CWDM4- S  CWDM*

QDD-2X100-SR4-S 70m (OM3)
(2x 100G Breakout)
100m (OM4)
(1.9dB)
QDD-2X100-CWDM4-S 2km SMF (5dB) 2km SMF
(4.2dB)
QDD-2X100-LR4-S 10km SMF (6.3 dB)
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Table 11.

Ordering information

QDD-400-CU0.5M
QDD-400-CUTM
QDD-400-CU2M
QDD-400-CU2.5M
QDD-400-CU3M
QDD-4ZQ100-CUTM

QDD-4ZQ100-CU2M

QDD-42Q100-CU2.5M

QDD-4Z2Q100-CU3M
QDD-2Q200-CU3M
QDD-400-AOC1M
QDD-400-A0OC2M
QDD-400-A0OC3M
QDD-400-A0OC5M
QDD-400-AOC7M
QDD-400-AOC10M
QDD-400-A0C15M
QDD-400-A0C20M
QDD-400-A0C25M
QDD-400-AOC30M
QDD-400G-SR8-S
QDD-400G-SR4.2-BD
QDD-400G-DR4-S
QDD-4X100G-FR-S
QDD-4X100G-LR-S

QDD-400G-FR4-S
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400G QSFP-DD Transceiver, Passive Copper Cable, 0.5 meter

400G QSFP-DD Transceiver, Passive Copper Cable, 1 meter

400G QSFP-DD Transceiver, Passive Copper Cable, 2 meters

400G QSFP-DD Transceiver, Passive Copper Cable, 2.5 meters

400G QSFP-DD Transceiver, Passive Copper Cable, 3 meters

QSFP-DD 4x 100GBASE-CR2 Passive Breakout Copper Cable, 1 meter
QSFP-DD 4x 100GBASE-CR2 Passive Breakout Copper Cable, 2 meters
QSFP-DD 4x 100GBASE-CR2 Passive Breakout Copper Cable, 2.5 meters
QSFP-DD 4x 100GBASE-CR2 Passive Breakout Copper Cable, 3 meters
QSFP-DD 2x 200GBASE-CR4 Passive Breakout Copper Cable, 3 meters
400G QSFP-DD Transceiver, Active Optical Cable, 1 meter

400G QSFP-DD Transceiver, Active Optical Cable, 2 meters

400G QSFP-DD Transceiver, Active Optical Cable, 3 meters

400G QSFP-DD Transceiver, Active Optical Cable, 5 meters

400G QSFP-DD Transceiver, Active Optical Cable, 7 meters

400G QSFP-DD Transceiver, Active Optical Cable, 10 meters

400G QSFP-DD Transceiver, Active Optical Cable, 15 meters

400G QSFP-DD Transceiver, Active Optical Cable, 20 meters

400G QSFP-DD Transceiver, Active Optical Cable, 25 meters

400G QSFP-DD Transceiver, Active Optical Cable, 30 meters

400G QSFP-DD Transceiver, 400GBASE-SR8, MPO16 APC MMF 100m
400G QSFP-DD Transceiver, 4A00GBASE-SR4.2, MPO-12 MMF, 100m
400G QSFP-DD Transceiver, 4A00GBASE-DR4, MPO-12, 500m parallel SMF
QSFP-DD Transceiver, 4x 100GBASE-FR1, MPO-12, 2km parallel SMF
QSFP-DD Transceiver, 4x 100GBASE-LR1, MPO-12, 10km parallel SMF

400G QSFP-DD Transceiver, 400G-FR4, Duplex LC, 2km Duplex SMF
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QDD-400G-LR4-S 400G QSFP-DD Transceiver, 400G-LR4, Duplex LC, 10km Duplex SMF
QDD-400G-LR8-S 400G QSFP-DD Transceiver, 400GBASE-LR8, 10km Duplex SMF, 10km
QDD-2X100-SR4-S 2x100G QSFP-DD Transceiver, 2X 100GBASE-SR4, MPO-24 MMF, 100m OM4
QDD-2X100-CWDM4-S 2X 100G QSFP-DD Transceiver, 2X 100G-CWDM4, Dual Duplex CS, 2km SMF
QDD-2X100-LR4-S 2x 100G QSFP-DD Transceiver, 2x 100GBASE-LR4, Dual Duplex CS, 10km SMF

Regulatory and standards compliance
Standards

OIF CEI-56G-VSR-PAM4

QSFP-DD MSA hardware Rev 4.1, QSFP-DD hardware specification for QSFP double-density 8X
pluggable transceiver

400G-FR4 MSA: 100G Lambda MSA Group

400G-LR4 MSA: 100G Lambda MSA Group

GR-20-CORE: Generic Requirements for Optical Fiber and Optical Fiber Cable

GR-326-CORE: Generic Requirements for Single-Mode Optical Connectors and Jumper Assemblies

GR-468-CORE: Generic Requirements for Optoelectronic Devices Used in Telecommunications
Equipment

GR-1435-CORE: Generic Requirements for Multifiber Optical Connectors
Common Management Specification (CMIS) Rev 4.0

IEEE Std 802.3™-2018 IEEE Standard for Ethernet

IEEE 802.3ba CL88

IEEE 802.3bs 400GAUI-8 Annex 120E

IEEE 802.3cd CL136

IEEE 802.3cu CL140
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Laser Class 1 21CFR-1040 LN&#50
Laser Class 1 IEC60825-1
Cable jacket can be certified to UL or CSA jacketed appliance wiring material, rated VW-1 or FT-1.

All cables must be type CM, CMG, CMP, or CMR. If cable is type CL2 (USA type of cable), it must also
be type LVT or ELC (Canadian type of cable).

Compliance with North American (FCC/ICES), European (CENELEC), Japanese (VCCI), and Telcordia
NEBS standards

GR-1089 EMC and Electrical Safety - Generic Criteria for Network Telecommunications Equipment
EMI compliance on FCC Part 15 (30 MHz - 40 GHz) and CISPR32/CISPR22 (30-6000 MHz)

RFI compliance on EN/IEC 61000-4-3 and GR-1089-CORE (10k to 10 GHz)

ESD compliance on EN/IEC 61000-4-2 and GR-1089

Certification to IEC/EN 60825-1 +A2

RoHS 6 compliance

Table 12. Laser class for QSFP-DD modules

QDD-400G-SR8-S 1

QDD-400G-SR4.2-BD 1

QDD-400G-DR4-S 1
QDD-4X100G-FR-S 1
QDD-4X100G-LR-S 1
QDD-400G-FR4-S 1
QDD-400G-LR4-S 1
QDD-400G-LR8-S 1
QDD-2X100-SR4-S 1
QDD-2X100-CWDM4-S 1
QDD-2X100-LR4-S 1
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Product sustainability

Information about Cisco’s Environmental, Social and Governance (ESG) initiatives and performance is provided
in Cisco’s CSR and sustainability reporting.

Table 13. Cisco environmental sustainability information
General Information on product-material-content laws and regulations Materials

Information on electronic waste laws and regulations, including our WEEE Compliance
products, batteries and packaging

Information on product takeback and reuse program Cisco Takeback and Reuse Program
Sustainability Inquiries Contact: csr_inquiries@cisco.com
Power QSFP-DD Port cabling specifications Table 3
Material Product packaging weight and materials Contact: environment@cisco.com

Warranty
Standard warranty: 5 years

Expedited replacement available via a Cisco SMARTnet® Service support contract

Cisco Capital

Flexible payment solutions to help you achieve your objectives

Cisco Capital makes it easier to get the right technology to achieve your objectives, enable business
transformation and help you stay competitive. We can help you reduce the total cost of ownership, conserve
capital, and accelerate growth. In more than 100 countries, our flexible payment solutions can help you acquire
hardware, software, services and complementary third-party equipment in easy, predictable payments.

Learn more.

Additional information

For more information about Cisco 400G QSFP-DD copper modules, contact your sales representative or visit
https://www.cisco.com/en/US/products/hw/modules/ps5455/prod module series home.html.
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