Kupna zmluva
¢. 497/2022/0SaS

uzatvorena podla § 409 a nasledne zakona ¢. 513/1991 Zb. Obchodného zakonnika v zneni neskorsich pred-
pisov a zakona ¢. 343/2015 o verejnom obstaravani v zneni neskorsich predpisov (dalej len ,Zmluva®)
Zmluvné strany

1. Predavajuci:
Sidlo:

TR instruments spol. s r.o.
Kameni¢kova 28, 616 00 Brno, Ceska republika

Statutarny organ:

Ing. Jifi Kalvoda, konatel

ICO:

15530779

IBAN:

SK82 1111 0000 0010 8029 5009

Pravna forma:

Spoloénost s ruéenim obmedzenym

(dalej ako ,predavajtci‘ alebo aj ako ,dodavatel”)

a
2. Kupujuci Zilinsky samospravny kraj
Sidlo: Komenského 48, 011 09 Zilina
Statutarny organ: Ing. Erika Jurinova, predsednika
ICO: 37 808 427
DIC: 202 162 6695
IC DPH: nie je platitel DPH
Bankové spojenie: Statna pokladnica
IBAN: SK95 8180 0000 0070 0050 3697
Pravna forma:
Osoby opravnené jednat v: zmluvnych | Ing. Erika Jurinova, predsednicka
veciach:
(dalej len ,kupujuci®)
. Preambula

1. Kupna zmluva je vysledkom Verejného obstaravania zakazky s nazvom: MODERNIZACIA ODBORNEHO
VZDELAVANIA V SS§ KYSUCKE NOVE MESTO, Kdd ITMS: 302021K296.

Clinok
1. Predmet zmluvy

1. Touto zmluvou sa za nizSie dojednanych podmienok: predavajuci zavazuje dodat kupujucemu predmet
kupy: Meracie pracovisko prepojené s pocitacom v rozsahu prilohy ¢é. 1 (dalej spolu len ,predmet
kupy“) a zaroven sa predavajuci zavazuje previest na kupujuceho vlastnicke pravo ku predmetu kupy. Po-
drobna technicka Specifikacia predmetu kupy je uvedena v prilohe €. 1 tejto zmluvy.

2. Kupujuci sa zavazuje predmet kupy od predavajiceho prevziat a zaplatit zan kapnu cenu.

3. Predmet kupy musi byt novy a pred dodanim nepouzivany. Predavajuci sa zavazuje dodat’ predmet kupy
bez zalozného prava ako aj inych prav zodpovedajucich pravam tretich os6b k cudzej veci, v stave spdso-
bilom na riadne uZivanie a v €o najlepSej kvalite.

4. Predavajuci sa touto zmluvou zavazuje spolu s predmetom kupy realizovat’ aj dodanie predmetu kupy na
miesto uréenia a dodanie relevantnej dokumentacie (navod na obsluhu v slovenskom jazyku a pripadne
dalSie pisomné doklady potrebné na prevzatie a bezpecné uzivanie predmetu kupy). Doklady vztahujice



sa na predmet kupy sa povaZzuju za sucast predmetu kupy. VSetky naklady na dodanie dokladov vztahujuce
sa na predmet kupy su zahrnuté v kipnej cene podla &l. IV zmluvy a predavajucemu za ich dodanie nepatri
osobitna odmena.

5. V kupnej cene podla &l. IV zmluvy su spolu s nakladmi na dodanie predmetu kipy na miesto urCenia a
dodania relevantnej dokumentéacie vratane poskytnutej zaruky na predmet kupy v trvani 24 mesiacov, rov-
nako zahrnuté aj pripadné naklady na montaz a instalaciu predmetu kipy na mieste dodania, uvedenia do
prevadzky, vykonanie skuSok/skuSobnej prevadzky, prvé zaskolenia personalu, a to v zavislosti od druhu
pristrojov a zariadeni uvedenych v tomto ods. 1 zmluvy, podla potreby a pozZiadaviek kupujuceho, pokial sa
zmluvné strany nedohodnu inak.

Clinok
I1l.  Dodanie predmetu kipy

1. Predavajuci sa zavazuje dodat predmet kupy kupujucemu nasledovne:
predmet kipy uvedeny v Cl. Il ods. 1 tejto zmluvy do 90 kalendarnych dni odo dfia doruéenia Ziadosti
kupujuceho o dodanie predmetu kupy elektronickou po$tou na e-mailovi adresu uvedenu v Cl. VIII bod. 8.
pism. b) tejto zmluvy (Ziadost musi byt riadne podpisana a tvorit prilohu v PDF formate). Zaroven pre vylu-
Cenie pochybnosti sa zmluvné strany dohodli, Ze kupujuci je povinny dorucit Ziadost o dodanie predmetu
kupy najneskér do 6 mesiacov odo dia ucinnosti tejto zmluvy.

2. Predavajuci sa zavazuje dodat predmet kipy v mieste Stredna priemyselna Skola informacnych technolégii,
Nabrezna 1325, 024 01 Kysucké Nové Mesto.

3. Zanedodrzanie terminu dodania predmetu kipy ma kupujuci vo€i predavajucemu narok na zmluvnu pokutu
vo vyske 50,- € za kazdy den omeskania. Zaplatenim zmluvnej pokuty podla tohto odseku nie je dotknuty
narok kupujuceho na nahradu spdsobenej Skody.

4. Predmet kupy sa povazuje za dodany az dfiom podpisu preberacieho protokolu obidvoma zmluvnymi stra-
nami.

5. Kupujuci nie je povinny prevziat predmet kupy, pokial predavajuci nespini riadne a v€as svoje zavazky vy-
plyvajuce z pravneho vztahu zaloZeného touto zmluvou, najma pokial nedoda predmet kupy v dojednanom
Case a na uréenom mieste, pokial predmet kupy bude vykazovat vady alebo poSkodenia a pokial nebude
spifat kvalitativne, kvantitativne alebo iné stanovené podmienky.

6. Vlastnicke pravo a nebezpelenstvo Skody na predmete kupy prechadza na kupujuceho diiom jeho prevza-
tia, teda dfiom podpisu preberacieho protokolu zmluvnymi stranami.

Clinok
IV. Kiipna cena

1. Kupna cena predmetu kupy podla tejto zmluvy je stanovena na zaklade ponuky predavajuceho podanej v
ramci verejného obstaravania a Cini celkovo:

Cena v € bez DPH: 35.543,00 €
Sadzba DPH v %: 20%
Sadzba DPH v €: 7.108,60 €
Cena v € s DPH: 42.651,60 €

(dalej len ,kupna cena’).

2. Kupujuci sa zavazuje uhradit kipnu cenu za predmet kupy predavajucemu na zaklade faktury, ktora bude
obsahovat vSetky potrebné nalezitosti v zmysle § 74 zakona &. 222/2004 Z. z. o dani z pridanej hodnoty
v zneni neskorSich predpisov. Splatnost faktury podra tejto zmluvy sa uréuje na 60 dni odo dna jej doru¢enia
kupujucemu. V pripade, ze faktdra nebude obsahovat predpisané nalezitosti dariového dokladu, resp. budu
V nej uvedené nespravne, alebo neuplné Udaje, je kupujuci opravneny tuto faktiru vratit pred jej splatnostou.
Opravenej alebo novej fakture plynie nova 60 — diiova lehota splatnosti od jej dorugenia kupujicemu. Uhrada
faktury sa vykona bezhotovostnym prevodom na ucet predavajuceho.

3. Kupna cena bude uhradena na ucet predavajuceho uvedeny v zahlavi zmluvy.

4. Kduapna cena je stanovena podla zakona €. 18/1996 Z. z. o cenach v zneni neskorsich predpisov dohodou
zmluvnych stran ako vysledok verejného obstaravania. Kupna cena je stanovena vratane colnych a dano-
vych poplatkov a dalSich nakladov spojenych s dodavkou, vratane dopravy do miesta plnenia a pripadnych
dal$ich nakladov uvedenych v Cl. Il ods. 5 tejto zmluvy. V kipnej cene st zahrnuté véetky naklady preda-
vajuceho, ktoré vynaloZil pri plneni zavazkov vyplyvajucich z pravneho vztahu zaloZzeného touto zmluvou,
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ako aj jeho odmena za splnenie zavazkov a predavajuci nie je okrem kupnej ceny opravneny pozadovat za
splnenie svojich zavazkov akékolvek plnenie pefiazného alebo nepefazného charakteru.

Clinok
V. Zdruka za akost’

Predavajuci tymto prebera zaruku za akost predmetu kupy, pricom zaru€¢nou dobou je doba 24 mesiacov.
Rozhodujucim pre zaciatok plynutia zaru€nej doby je okamih protokolarneho prevzatia predmetu kupy ku-
pujacim.

Predavajuci zodpoveda za to, Ze pocas celej zarucnej doby bude predmet kipy bez vad a kupujuci ho bude
moct riadne pouzivat sposobom vyplyvajucim zo zmluvy, najmenej vSak spésobom zodpovedajucemu ob-
vyklému spdsobu jeho pouzitia. Zodpovednost predavajuceho za pravne vady predmetu kupy nie je dot-
knuta.

Predavajuci nezodpoveda za pravne a faktické vady, ktoré vznikli po protokolarnom prevzati predmetu kupy
kupujucim, pokial boli spésobené v désledku porusenia povinnosti kupujuceho.

Ak kupujuci v ramci narokov vyplyvajucich zo zodpovednosti predavajuceho za vady bude pozadovat' od-
stranenie vad predmetu kupy, zavazuje sa predavajuci pri odstrafiovani vad pouzit vyluéne nové, originalne
komponenty.

Uplatnenim narokov kupujuceho vyplyvajucich zo zodpovednosti predavajuceho za vady predmetu kupy,
nie je dotknuta zodpovednost predavajuceho za skody.

Clanok
V1. Zaviizok micanlivosti

Vsetky informacie obsiahnuté v tejto zmluve, ako i tie, ktoré si strany pre splnenie predmetu zmluvy navza-
jom poskytli, sa povazuju za déverné a poskytnut tieto informacie tretej osobe méze zmluvna strana len po
predchadzajucom pisomnom suhlase druhej zmluvnej strany. Tento zavazok mli&anlivosti plati aj po ukon-
€eni tohto zmluvného vztahu.

Povinnost’ kupujuceho spristupnit’ informacie podla zakona €. 211/2000 Z. z. o slobodnom pristupe k infor-
maciam a o zmene a doplneni niektorych zakonov (zakon o slobode informécii) v zneni neskorSich predpi-
sov tymto nie je dotknuta.

Clanok
V. Zanik zaviizku

Zavazky zmluvnych stran zo zmluvy zanikaju:

ich splnenim

dohodou zmluvnych stran, ktora musi mat pisomnu formu

odstupenim od zmluvy z dévodov ustanovenych Obchodnym zakonnikom a touto zmluvou.

Pravo na odstupenie podla tejto zmluvy mbzZe opravnena zmluvna strana uplatnit’ pisomnym oznamenim
doruéenym druhej zmluvnej strane, ktoré obsahuje skutkové vymedzenie dévodu na odstupenie od zmluvy
tak, aby nebolo zamenitefné s inym dévodom. Odstupenim od zmluvy sa zmluva zruduje, ked prejav vole
opravnenej zmluvnej strany odstupit’ od zmluvy je doru€eny druhej zmluvnej strane. V pripade odstupenia
kupujuci vrati tovar predavajucemu a predavajuci vrati kupujucemu kdpnu cenu. Narok na nahradu Skody,
narok na zaplatenie zmluvnej pokuty, ani naroky, ktoré podla svojej povahy maju trvat' aj po zaniku zmluvy
odstupenim od zmluvy nezanikaju.

Okrem prava odstupit’ od zmluvy podla v8eobecne zavaznych pravnych predpisov je kupujuci opravneny
odstupit od zmluvy aj v pripade, ak nastane niektora zo skutoénosti uvedena v § 19 ods. 1 az 3 zdkona ¢&.
343/2015 Z.z. o verejnom obstaravani v zneni neskorSich predpisov alebo podstatného porusenia zmluvy
predavajucim. Za podstatné poruSenie zmluvy predavajucim sa vZzdy povazuje:

nedodrzanie terminu dodania predmetu kupy o viac ako 15 pracovnych dni;

dodanie tovaru, ktoré nezodpoveda poziadavkam kupujuceho dohodnutym v zmluve;

ak predavajuci po€as zaru¢nej doby neodstrani vady predmetu kupy.

Predavajuci je opravneny odstupit od zmluvy v pripade podstatného porusenia zmluvy kupujucim. Za pod-
statné porusenie zmluvy kupujucim sa vzdy povazuje:

omeskanie kupujuceho s thradou faktur po dobu dlhSiu ako 90 dni.
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Clinok
V. Zaveredné ustanovenia

Ak niektoré polozky nie su touto zmluvou upravené, riadia sa podmienkami stanovenymi v sutaznych pod-
kladoch. V ostatnych zalezZitostiach, blizSie neupravenych v tejto zmluve, ani sutaznych podkladoch, platia
prislusné ustanovenia Obchodného zakonnika v plathom zneni.
Zmluvné strany su povinné vyvijat vSetko Usilie k vytvoreniu potrebnych podmienok pre realizaciu predmetu
zmluvy v sulade s pravidlami poctivého obchodného styku.
Zmluvné strany vyhlasuju, Ze sa budu snazit' rieSit vSetky spory, ktoré pripadne vyplynu z vykladu a realiza-
cie tejto zmluvy zmierom. Ak nebude zmierlivé rieSenie sporu mozné, budu rieSené podla platného pravneho
poriadku Slovenskej republiky na vecne a miestne prislusnom sude Slovenskej republiky. Tato zmluva sa
riadi pravom Slovenskej republiky.
Kupujuci ma v kazdom jednom pripade porusenia povinnosti predavajuceho narok na nahradu Skody v ce-
lom rozsahu, a to popri narokoch vyplyvajucich zo zodpovednosti predavajiceho za vady predmetu kapy.
Zmluvné strany sa dohodli, Ze pocas trvania zmluvy sa budu vzajomne informovat o vSetkych zmenach
tykajucich sa obchodného mena, sidla miesta podnikania, predmetu €innosti, Statutarnych organov vratane
spbsobu ich konania vodi tretim osobam, ako aj oznamovat vSetky rozhodujuce skutoénosti, ktoré mézu mat’
vplyv na plnenie zavazkov.
Zmluvna strana je povinna pisomne upovedomit druhi zmluvnu stranu o hroziacom, resp. zahajenom kon-
kurznom konani. Kupujuci je opravneny odstupit od zmluvy, ak za¢ne konkurzné alebo reStrukturalizacné
konanie na majetok predavajuceho.
V&etky podania a iné oznamenia, ktoré sa doru€uju zmluvnym stranam, je potrebné dorucit osobne, alebo
doporucenou listovou zasielkou, alebo elektronickou postou (pisomnost musi byt riadne podpisana a tvorit
prilohu v PDF formate).
Ku dfiu podpisu tejto zmluvy je:

a) adresou pre doru¢ovanie kupujucemu: Zilinsky samospravny kraj, Komenského 48, 011 09

Zilina, obstaravanie@zilinskazupa.sk
b) adresou pre doru€ovanie predavajucemu: TR instruments spol. s r.o., KfiZzikova 70, 612 00
Brno, Ceska republika, tri@trinstruments.cz

Ak je niektoré z ustanoveni tejto zmluvy neplatné, odporovatelné alebo nevynutitelnym, lebo sa takym stane
v buducnosti, nedotyka sa to platnosti ostatnych ustanoveni, pokial z povahy veci nevyplyva, Ze tuto ¢ast
nie je mozné od obsahu tejto zmluvy oddelit. Zmluvné strany sa pre takyto pripad zavazuju vadné ustano-
venie neodkladne nahradit bezvadnym, ktoré bude v najvy38ie moZnej miere zodpovedat obsahu a ucelu
vadného ustanovenia.

Prava a povinnosti vyplyvajluce z tejto zmluvy pre zmluvné strany prechadzaju v celom rozsahu na pripad-
nych pravnych nastupcov vdetkych zmluvnych stran.

Tuto zmluvu je mozné zmenit alebo doplnit len na zaklade vzdjomnej dohody zmluvnych stran, a to vo forme
pisomnych ocislovanych dodatkov k zmluve v sulade s ustanoveniami §18 Zakona €. 343/2015 o verejnom
obstaravani v zneni neskorSich predpisov.

Ziadna zmluvna strana nie je opravnena postupit tretej osobe pohladavku, ktora jej na zaklade tejto zmluvy
vznikla, bez predchadzajuceho pisomného suhlasu druhej zmluvnej strany. Konanie v rozpore s dohodou
podla predchadzajucej vety je v zmysle ustanovenia § 525 ods. 2 Obg¢ianskeho zakonnika absolutne nep-
latnym pravnym ukonom.

Dodavatel sa zavazuje predloZit elektronicku verziu podrobného rozpodctu (vo formate MS Excel, priloha €.
1 tejto Zmluvy), v pripade zmeny rozpoctu Dodavatel predloZi zmenenu verziu v elektronickej podobe (vo
formate MS Excel).

Predavajuci sa zavazuje, Ze umozni vykon finan&nej kontroly/auditu/overovania, poskytne v8etku potrebnu
sucinnost pri vykone finanénej kontroly/auditu/overovania a vytvori podmienky na vykon finanénej kontroly
a auditu alebo overovania v zmysle prisluSnych pravnych predpisov na to opravnenym osobam, najma (ale
nielen): Utvaru hlavného kontroléra Zilinského samospravneho kraja, Najvy$$iemu kontrolnému uradu SR,
Uradu verejného obstaravania, vladnym auditorom/organom auditu, poverenym zamestnancom kupuiju-
ceho, Protimonopolnému uradu SR, prislusnym riadiacim, sprostredkovatelskym, kontrolnym a inym orga-
nom pre Operaény program Integrovany regionalny opera&ny program, Eurépskemu dvoru auditorov, Eu-
répskej komisii, Eurépskemu uradu pre boj proti podvodom (OLAF).

Zmluvné strany prehlasuju, ze tato zmluva predstavuje slobodny a vazny prejav ich véle, je pre ne urcita
a zrozumitelna, neuzatvorena v tiesni a za napadne nevyhodnych podmienok, na znak €oho ju vlastnoru¢ne
podpisuju.

Tato zmluva je vyhotovena v troch rovnopisoch, z ktorych kazdy ma platnost originalu. Kupujuci obdrzi dve
vyhotovenia a predavajuci jedno vyhotovenie.

Zmluva nadobuda platnost dfiom jej podpisu oboma zmluvnymi stranami.
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Zmluvné strany si vzhladom na pravidla zadavania zakaziek a ich kontroly vydané Ministerstvom investicii,
regionalneho rozvoja a informatizacie SR ako Riadiaceho organu pre Integrovany regionalny operaény pro-
gram v dokumente: Priru¢ka k procesu verejného obstaravania dohodli odkladaciu podmienku ucinnosti
zmluvy nasledovne:

Tato zmluva nadobudne uc¢innost po ukoncéeni finanénej kontroly, ak Riadiaci organ neidentifikoval nedos-
tatky, ktoré by mali alebo mohli mat vplyv na vysledok VO, pri¢om rozhodujuici je datum doru€enia spravy z
kontroly Zilinskému samospravnemu kraju. Ak boli v ramci finanénej kontroly VO identifikované nedostatky,
ktoré mali alebo mohli mat vplyv na vysledok VO, zmluva nadobudne uginnost momentom suhlasu Zilin-
ského samospravneho kraja s vySkou ex ante finan¢énej opravy uvedenej v sprave z kontroly a kumulativ-
neho splnenia podmienky na uplatnenie ex ante finan€nej opravy podla Metodického pokynu CKO &. 5, ktory
upravuje postup pri uréeni finanénych oprav za VO.
Ak tato zmluva nenadobudne ucinnost do 6 (Siestich) mesiacov od jej uzavretia, zmluvné strany sa dalej
dohodli, Ze uplynutim 6 (Siestich) mesiacov od jej uzavretia tato zmluva zanika.
Predavajuci vyjadruje podpisom tejto Kupnej zmluvy suhlas so zverejnenim svojich identifikacnych tdajov
v rozsahu, v akom su uvedené v zahlavi tejto zmluvy.
Predavajuci je opravneny vyuZzit pri realizacii dodavky subdodavatelov uvedenych v prilohe €. 2 tejto Zmluvy
(zoznam vyplIni predavajuci najneskor pri podpise kupnej zmluvy) v rozsahu udajov minimalne: Nazov sub-
dodavatela, Adresa sidla / miesta podnikania/ Meno a priezvisko osoby opravnenej konat za subdodava-
tela, Adresa pobytu osoby opravnenej konat za subdodavatela, datum narodenia osoby opravnenej konat
za subdodavatefa.
Predavajuci je povinny oznamit' akukolvek zmenu udajov o subdodavatelovi kupujucemu do 5 pracovnych
dni od vzniku takejto skuto€nosti. V pripade zmeny subdodavatela po&as trvania zmluvy medzi kupujucim a
predavajucim je povinny predavajuci najneskor v den, ktory predchadza dru, v ktorom ma zmena subdoda-
vatela nastat oznamit kupujucemu zmenu subdodavatela a v tomto oznameni uviest minimalne nasle-
dovné:
e podiel zadkazky, ktory ma v umysle zadat subdodavatelovi, navrhovanych subdodavatefov a pred-
mety subdodavok,
e navrhovany subdodavatel spifial podmienky G&asti tykajlice sa osobného postavenia a neexistovali

u neho dévody na vylu€enie podfa § 40 ods. 6 pism. a) az h) a ods. 7; opravnenie dodavat tovar,

sa preukazuje vo vztahu k tej Casti predmetu zakazky alebo koncesie, ktory ma subdodavatefl pinit.
V pripade porusenia ktorejkolvek z povinnosti tykajucich sa subdodavatelov alebo ich zmeny ma kupujuci
pravo odstupit od Kupnej zmluvy.

PRILOHY

Priloha &. 1: Specifikacia a ceny predmetu zmluvy
Priloha €. 2: Zoznam subdodavatelov

V Ziline, diia 28.06.2022 V Brne, dfa 18.07.2022

Kupuijuci: Ing. Erika Jurinova, predsednicka, v. r. | Predavajuci: Ing. Jifi Kalvoda, konatel, v. r.




Priloha &. 1 k Zmluve Specifikacia a cen
Popis a typ

1 |MERACIE PRACOVISKO
PREPOJENE S POCITACOM |

DC zdroj GW instek GPD-
3303D,

Osciloskop Rohde&Schwarz
RTB2002,

Arbitrarny generator funkcii GW
instek MFG-2120.

predmetu zmlu

ks

Pocet

m.j

17

Cenazam,.
bez DPH

1797,00

Cena za
polozku
bez DPH

Cena za
m.j. s DPH

Cena za po-
lozku s DPH

2 156,40 |30549,00 | 36 658,80

2 | MERACIE PRACOVISKO
PREPOJENE S POCITACOM II

DC zdroj GW instek GPD-
3303D,

Osciloskop Rohde&Schwarz
RTB2002,

Arbitrarny generator funkcii GW
instek MFG-2120,

Spektralny analyzér GW instek
GSP-730.

ks

2 497,00

2996,40 | 4994,00 | 5992,80

Cena celkom bez DPH

35.543,00 EUR

Cena celkom s DPH

42.651,60 EUR




TR instruments spol. s r.o.

MEFicli pFistroje @ systémy
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Programovatelny DC zdroj GW Instek GPD-3303D

DC zdroj GPD-3303D, 3 vystupné kanaly, velky displej, LED indikator, rozlienie 1mV / 1maA,
pamat pre 4 nastavenia, USB ovladanie a inteligentny chladiaci systém.

Technicka Specifikacia:

e dva nezavislé vystupy: 2x vystup 0-30V / 0-3A + 1x vystup 2,5/ 3,3 / 5,0V / 0-3A
e 4 xLED displej so zobrazenim 2 % dislic

e zvinenie £ ImVrms (5 Hz az 1 MHz)

e rozlidenie ImV/1mA

e reguldcia - odchylka: ,Line” <0,01% + 3 mV; ,Load” <0,01% + 3 mV pre prid <3 A
e funkcia hrubého / jemného nastavenia

e 4 pamate pre nastavenie

e zamok predného panela

e tlacidlo zap. vystupu

e moznost zapojenia do série/paralelne

riadené otacky ventilatora

fahké a kompaktné prevedenie

USB rozhranie

program pre PC

LabView ovladaé

Podrobnejsiu technicku Specifikaciu zariadenia najdete od strany ¢.5 tohto dokumentu.

Firma je zapsana v obchodnim rejstfiku u KS Brno, oddil C, vlozka 22049.
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Digitalni osciloskop Rohde&Schwarz RTB-2002

Digitalny osciloskop Rohde & Schwarz RTB2002 s 2 kandlmi. Sirka pasma 70 MHz so vzorkovacou rychlostou 2,5
GSa/s, 10-bit ADC s rozlisenim 1 mV/div, paméat 10M bodov, kapacitna dotykova obrazovka 10,1" s rozlidenim
1280x800 px, komunikacia cez USB a LAN.

&> ROHDE&SCHWARZ RTB2002 - Digital Oscilloscope - 2.5 GSals

@ Auto Sops/
6my 192 hisa/s 0

A-u: Out - Pattern Generator Logic Channets Ext 2-'_“.. In fﬂ‘ ,C.".]
O) = 1 iiii = . () (©)20)
- - -

Technicka Specifikacia:

e 2kanaly

e vstupny kanal na externé triggrovanie

e Sirka pdsma 70 MHz

e vzorkovacia frekvencia 2,5 GSa/s

e dlzka zdznamu 10M bodov na kanil

e 10 bitovy A/D prevodnik

e rozlisenie 1 mV/dielik

e impedancia 1 MQ

e USB port pre ukladanie dat

e moznost rozsirenia o analyzu 12C, SPI, UART/RS-232/RS-422/RS-485, CAN, LIN sériovej komunikécie
e moznost rozsirenia o 16 kanalovy logicky analyzator

e  matematické operacie a FFT

e  funkcia voltmetra a maskového testu

e 10,1"dotykovy displej s rozliSenim 1280x800 px

e  Rozhranie USB, LAN

e labView ovladac

e vzdialené ovladanie cez LAN rozhranie (webovy prehliadac)

Podrobnejsiu technickl Specifikaciu zariadenia najdete od strany ¢.5 tohto dokumentu.

Firma je zapsana v obchodnim rejstfiku u KS Brno, oddil C, viozka 22049.
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Arbitrarny generator funkcii GW instek MFG-2120

Viackanalovy funkény generator GW instek MFG-2120 s 1 vystupnym kanalom (arbitrarny, funkény), frekvencia
do 20 MHz, vzorkovanie 200 MSa/s, 14 bitové rozlisenie, navyse 1x 25 MHz pulzny vystup, rozhranie LAN a USB.

MFG-2120

00 *

Technicka Specifikacia:

e  Frekvencia kanalu s voliteflnym priebehom 1 uHz — 20 MHz

e Generované priebehy: sinus, obd(inik, pila, $um vlastné ARB priebehy
e  Frekvencia pulzného kanala (generatora) do 25 MHz

e  Arbitrdrny generator - vzorkovanie 200 MSa/s, rozlidenie 14 bitov, 16k bodov pamiti
e Frekvencné rozlisenie 1 pHz

e  Frekvenénd presnost 20 ppm

e Izolované I/O termindly od 3asi a zeme

e Generovanie AM, FM, PM, ASK, FSK, PSK, SUM, PWM modulacii

e Generovanie Burstov a frekvenéného rozkmitania (sweep)

e  4,3"farebny LCD displej

e  PCsoftvér pre editaciu ARB priebehov

e Rozhranie USB host, USB device, LAN

e LabView ovladac

Podrobnejsiu technicku Specifikaciu zariadenia najdete od strany ¢.5 tohto dokumentu.

Firma je zapsana v obchodnim rejstfiku u KS Brno, oddil C, vlozka 22049.
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Spektralny analyzér GW instek GSP-730

Spektralny analyzator s rozsahom 150 kHz - 3 GHz, funkcie AutoSet, meranie ACPR/CHPW/OCBW, Groven sumu
<-100dBm, funkcia rozdelenych okien, 5,6" TFT LCD displej, rozhranie USB (device/host), RS-232C.

GWINSTEK

GansTEX
[

Technicka specifikacia:

e frekvenény rozsah: 150 kHz — 3 GHz

e maximalna vstupna Uroven signdlu +20 dBm az -40 dBm
e Uroven Sumu analyzatora: <-100 dBm

e  SSBféazovy Sum -85 dBc/Hz

e  RBW filter: 30kHz, 100kHz, 300kHz, 1MHz

e meranie ACPR, CHPW, OCBW

e tristopy v réznych farbach

e  funkcia rozdelenia okien

e funkcia AutoSet

e funkcia limitnych ¢iar

e rozhranie: USB (pre paméatové média/pre pripojenie k PC), RS-232C
e 56" TFT LCD displej s VGA vystupom

Podrobnejsiu technickd Specifikaciu zariadenia najdete od strany ¢.5 tohto dokumentu.

Firma je zapsana v obchodnim rejstfiku u KS Brno, oddil C, vlozka 22049.
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Podrobné technické specifikacie zariadeni:

*  GW instek GPD-3303D

e Rohde&Schwarz RTB2002
e GW instek MFG-2120

e GW instek GSP-730

Firma je zapsana v obchodnim rejstriku u KS Brno, oddil C, vlozka 22049.



MULTIPLE OUTPUT PROGRAMMABLE LINEAR D.C. POWER SUPPLY
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The GPD-Series contain the superior technology
and high quality which GW Instek had established
through its long history of power supply design
and manufacturing. The GPD-Series offers digital
panel control, large display, bright LED indicators,
high output resolution, 4 sets of setup memory,

USB remote control and smart cooling fan control.

Additionally, the GPD-Series provide easy
operation, a wide selection of panel settings and
the most important for a reasonable price. All
these features make the GPD-Series the most
promising new comer in the power supply
market.

High Resolution

With TmV/1mA (for GPD-23035/33035/4303S)
high resolution and coarse/fine volume control
the GPD-Series, guarantees clean and stable
output. Using the GPD-Series you can easily
simulate the device under test's accurate
behavior against small changes in voltage or
current, which is impossible when using a low
resolution power supply.

Tracking Series and Parallel Function

Tracking series and parallel function allows
you to use the GPD-Series in wide range of
applications. The tracking series mode
guarantees higher output voltage, while the
tracking parallel mode guarantees higher
output current.

Convenience Functions

The knobs are digitally controlled, allowing
fine or coarse volume setting. The key lock
feature locks panel operations, preventing
accidental change of the settings which might
lead damaging for the equipments.

4 Sets of Save / Recall

The GPD-Series can save and recall panel
settings, these feature which can not offered
by general power supplies. You can quickly
select a panel setting from four memory sets
without manual configuration.

USB Remote Control

The USB device port in the GPD-Series allows
you to remotely control the power supply
according to your application needs.

FUNCTION FEATURES

1. Bright LED display shows settings or actual
level of output

2. The independent CH3 output offers three
commonly used voltage settings
(GPD-33035/3303D only)

3. C.V./C.C. modes are clearly indicated in
different colors

4. Smart cooling fan control offers a well-
balanced cooling mechanism, ensuring
quiet operation

5. The tracking series and parallel mode can
be selected with a single touch

6.Indicators embedded in the keys provide an
instant view of the power supply status; the
Key Lock feature prevents improper
operation

Aar

GPD-23035/33035/4303S
GPD-3303D

FEATURES

¢ 2,3,and 4 Independent Isolated Output

* 4 LED Display Sets : 3 Digits After
Decimal Point (GPD-2303S/3303S/4303S)

o Minimum Resolution :
GPD-23035/33035/4303S (1ImV/1mA)
GPD-3303D (100mV/10mA)

« Digital Panel Control (Rotary Encoder
Switch, Rubber Key With Indicator)

* User-Friendly Operation, Coarse / Fine
Volume Control

o 4 Sets Save / Recall

» Key-Lock

* Output ON/OFF

« Tracking Series and Parallel Mode

* Smart Cooling Fan Achieving Low Noise

¢ Compact Design

* PC Software & USB Driver

* USB Standard Interface

APPLICATIONS

* Laboratories and Educational Facilities
o Product Testing and Quality Assurance
« Service Operation and Post-Sales Support

« Product Development and Debugging

L

GUINSTEK

Simply Reliable
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SPECIFICATIONS

GPD-2303S GPD-3303S GPD-4303S GPD-3303D
OUTPUT Channel CH1 |CH2 | CH1 | CH2| CH3 | CH1 | CH2 CH3 CH4| CH1 CH2 CH3
Voltage 0~30V|0~30V|0~30V|0~30V| 2.5/3.3/5.0V | 0~30V 0~30V|0~5V or 5.001V~10V| 0~5V| 0~30V | 0~30V | 2.5/3.3/5.0V
Current 0~3A |0~3A| 0~3A| 0~3A| 0-~3A | 0~3A 0~3A | 0-3Aor0~1A |0~1A| 0-3A 0~-3A 0~3A
CONSTANT Regulation Line regulation < 0.01%+3mV
VOLTAGE Load regulation < 0.01%-+3mV/(rating current=< 3A)
OPERATION < 0.02% ;
< 0.02%+5mV (rating current >3A)
Ripple & Noise < ImVrms (SHz~1MHz)
Recovery Time <100 S (50%Load change, Minimum load 0.5A)
Temp.Coefficient =300ppm / C
Output Range 0 to rating voltage continuously adjustable
CONSTANT Regulation Line regulation < 0.2%+3mA
CURRENT Load regulation < 0.2%+3mA
OPERATION Ripple Current =3mArms
Output Range 0 to rating current continuously adjustable
TRACKING Regulation of PAR. | Line regulation <0.01%+3mV
OPERATION Load regulation =< 0.01%+3mV (rating current<3A)
£0.02%+5mV (rating current >3A)
Regulation of SER. | Line regulation <0.01%+5mV
Load regulation < 300mV
Tracking error <0.5%+10mV (10 ~ 30V no load)
with load added < 300mV)
< 0.5%130mV (0~ 9.99V no load)
with load added < 300mV)
Tracking error <0.5% + 10mV <0.5% + 50mV
METER Display Voltage : 4 3/4 digits 0.4" LED Display Voltage:2 3/4 digits 0.4" LED Display
Current : 3 3/4 digits 0.4" LED Display Current:2 3/4 digits 0.4" LED Display
Resolution Voltage : TmV Voltage:100mV
Current : TmA Current:10mA
Program Voltage : £(0.03% of RDG +10 digits) Voltage:£(0.5% of RDG+2 digits)
Accuracy(25+5°C) | Current : £(0.3% of RDG +10 digits) Current:£(0.5% of RDG+2 digits)
Readback Voltage : £(0.03% of RDG +10 digits) Voltage:£(0.5% of RDG+2 digits)
Aaccuracy(25£5°C) | Current : £(0.3% of RDG +10 digits) Current:£(0.5% of RDG+2 digits)
CH3 Output Voltage (2.5V/3.3V/5V )18% 0~5V / 5~10V ( 2.5v/3.3V/5V )18%
SPECIFICATIONS Output Current 3A 0~-3A /0~1A 3A
Regulation(2545C ) Line regulation < Line regulation < Line regulation <
= 0.01%+3mV 0.01%+3mV 0.01%+3mV
Load regulation < Load regulation < Load regulation <
0.01%+3mV 0.01%+3mV 0.01%+3mV
Repple & Noise <ImVrms(5Hz~1MHz)| <2mVrms(5Hz~1MHz) <ImVrms(5Hz~1MHz)
KEY LOCK Yes
MEMERY SAVE/RECALL | 4 sets
POWER SOURCE AC100V/120V/220V/230V 109, 50/60Hz
DIMENSION & WEIGHT | 210(W) x 130 (H) x 265(D) mm ; Approx. 7kg

Specifications subject to change without notice.

PD-0000DGD1DH

ORDERING INFORMATION

ACCESSORIES
User Manual x 1, Powercord x 1
GPD-2303S Test Lead GTL-104Ax2;European Test Lead GTL-204Ax2, GTL-201Ax]

GPD-3303S Test Lead GTL-104Ax2,GTL-105Ax1;European Test Lead GTL-203Ax1,GTL-204Ax2,GTL-201Ax1
GPD-4303S Test Lead GTL-104Ax2,GTL-105Ax2;European Test Lead GTL-203Ax2,GTL-204Ax2,GTL-201Ax1
GPD-3303D Test Lead GTL-104Ax2,GTL-105Ax1;European Test Lead GTL-203Ax1,GTL-204Ax2,GTL-201Ax]
OPTIONAL ACCESSORIES
GCTL-246  USB Cable

GPD-2303S GPD-2303S 2 Channels, 180W Programmable Linear DC Power Supply
GPD-3303S GPD-3303S 3 Channels, 195W Programmable Linear DC Power Supply
GPD-4303S GPD-4303S 4 Channels, 195W Programmable Linear DC Power Supply
GPD-3303D GPD-3303D 3 Channels, 195W Programmable Linear DC Power Supply

Global Headquarters

GOOD WILL INSTRUMENT CO., LTD.

No.7-1, Jhongsing Road, Tucheng Dist., New Taipei City 236, Taiwan
T +886-2-2268-0389 F +886-2-2268-0639

E-mail: marketing@goodwill.com.tw

China Subsidiary
GOOD WILL INSTRUMENT (SUHZOU) CO., LTD.
NO. 69, Lushan Road, Snd, Suzhou Jiangsu 215011 China

T +86-512-6661-7177 F +86-512-6661-7277
E-mail: marketing@instek.com.cn

U.S.A. Subsidiary

INSTEK AMERICA CORP.

3661 Walnut Avenue Chino, CA 91710, U.S.A.
T +1-909-5918358 F +1-909-5912280

E-mail: sales@instekamerica.com

Japan Subsidiary

INSTEK JAPAN CORPORATION
4F, Prosper Bldg, 1-3-3 lIwamoto-Cho Chiyoda-Ku,
Tokyo 101-0032 Japan

T +81-3-5823-5656 F +81-3-5823-5655
E-mail: info@instek.co.jp

GYINSTEK

Simply Reliable

Malaysia Subsidiary
GOOD WILL INSTRUMENT (M) SDN. BHD.

27, Persiaran Mahsuri 1/1, Sunway Tunas,
11900 Bayan Lepas, Penang, Malaysia

T +604-6309988 F +604-6309989

E-mail: sales@goodwill.com.my

Korea Subsidiary

GOOD WILL INSTRUMENT KOREA CO,, LTD.
Room No0.805, Ace Hightech-City B/D 1Dong,
Mullae-Dong 3Ga 55-20, Yeongduengpo-Gu, Seoul, Korea
T +82-2-3439-2205 F +82-2-3439-2207

E-mail : gwinstek@gwinstek.co.kr wWww. g w i ns t e k .com
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Definitions

General
Product data applies under the following conditions:

« Three hours storage at ambient temperature followed by 20 minutes warm-up operation
+ Specified environmental conditions met

* Recommended calibration interval adhered to

« All internal automatic adjustments performed, if applicable

Specifications with limits

Represent warranted product performance by means of a range of values for the specified parameter. These specifications are
marked with limiting symbols such as <, £, >, =, +, or descriptions such as maximum, limit of, minimum. Compliance is ensured by
testing or is derived from the design. Test limits are narrowed by guard bands to take into account measurement uncertainties, drift
and aging, if applicable.

Y-axis

Specification limit

i

LY

|
Actual values with measurement uncertainty and guard band

/

Specification limit

. X-axis
Measurement uncertainties —#s " Guard band

Specifications without limits

Represent warranted product performance for the specified parameter. These specifications are not specially marked and represent
values with no or negligible deviations from the given value (e.g. dimensions or resolution of a setting parameter). Compliance is
ensured by design.

Typical data (typ.)

Characterizes product performance by means of representative information for the given parameter. When marked with <, > or as a
range, it represents the performance met by approximately 80 % of the instruments at production time. Otherwise, it represents the
mean value.

Nominal values (nom.)
Characterize product performance by means of a representative value for the given parameter (e.g. nominal impedance). In contrast to
typical data, a statistical evaluation does not take place and the parameter is not tested during production.

Measured values (meas.)
Characterize expected product performance by means of measurement results gained from individual samples.

Uncertainties

Represent limits of measurement uncertainty for a given measurand. Uncertainty is defined with a coverage factor of 2 and has been
calculated in line with the rules of the Guide to the Expression of Uncertainty in Measurement (GUM), taking into account
environmental conditions, aging, wear and tear.

Device settings and GUI parameters are indicated as follows: “parameter: value”.

Typical data as well as nominal and measured values are not warranted by Rohde & Schwarz.

Rohde & Schwarz R&S®RTB2000 Oscilloscope 3
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Base unit

Vertical system

Input channels

R&S®RTB2002

2 channels

R&SPRTB2004

4 channels

Input impedance

R&S®RTB2002, R&S®RTB2004

1 MQ + 2 % with 9 pF £ 2 pF (meas.)

Analog bandwidth (-3 dB)

R&S®RTB2002 and R&S®RTB2004

> 70 MHz

R&S®RTB2002 with -B221 option and | > 100 MHz
R&S®RTB2004 with -B241 option
R&S®RTB2002 with -B222 option and | > 200 MHz
R&S®PRTB2004 with -B242 option
R&S®RTB2002 with -B223 option and | > 300 MHz

R&S®RTB2004 with -B243 option

Lower frequency limit (=3 dB)

at AC coupling

<2 Hz (meas.)

R&SPRTB2004 with -B243 option

Analog bandwidth limits R&S®RTB2002 and R&S®RTB2004 20 MHz
(max. -=1.8 dB, min. =3.5 dB)
Rise time (10 % to 90 %, calculated) R&S®RTB2002 and R&S®RTB2004 <5ns
R&S®RTB2002 with -B221 option and <35ns
R&S®RTB2004 with -B241 option
R&S®RTB2002 with -B222 option and <1.75ns
R&SPRTB2004 with -B242 option
R&S®RTB2002 with -B223 option and <1.15ns

Vertical resolution

10-bit, up to 16-bit with high-resolution
decimation mode

Invert signal

yes

DC gain accuracy

offset and position = 0,
maximum operating temperature change of

15 °C after self-alignment

input sensitivity > 5 mV/div

+1.5 % of full scale

input sensitivity = 5 mV/div

+2 % of full scale

Offset accuracy

+(0.5 % x |offset| +
0.1 div x input sensitivity + 1 mV)

DC measurement accuracy

after adequate suppression of
measurement noise by using high-
resolution sampling mode or waveform
averaging

+(DC gain accuracy + offset accuracy)

Input coupling

DC, AC, GND

Input sensitivity

1 mV/div to 5 V/div

Maximum input voltage

300 V (RMS), max. 400 V (V;), derates at
20 dB/decade to 5 V (RMS) above
250 kHz

Position range

+5 div (depends on offset)

Offset range

input sensitivity

200 mV/div to = 5 V/div

+(40 V — positon x input sensitivity)

1 mV/div to < 200 mV/div

+(1.2 VV — positon x input sensitivity)

Channel-to-channel isolation
(each channel at same input sensitivity)

input frequency < analog bandwidth

> 50 dB

Horizontal system

Timebase range

selectable between 1 ns/div and 500 s/div

Channel deskew

+500 ns

Trigger offset range min. memory depth/actual sampling rate
max. 2%/actual sampling rate

Modes normal, roll = 50 ms/div

Timebase accuracy after delivery/calibration, at +23 °C +2.5 ppm
during calibration interval +3.5 ppm

4 Rohde & Schwarz R&S®RTB Oscilloscope
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Delta time accuracy

corresponds to time error between two
edges on same acquisition and channel;
waveform sample rate Fs can be obtained
via SCPIl command “ACQ:SRAT?";
signal amplitude greater than 5 divisions,
measurement threshold set to 50 %,
vertical gain 10 mV/div or greater; rise
time lower than 4/Fs; waveform acquired
in sample mode

+(1.19/Fs + timebase accuracy x
[reading|) (peak) (meas.)

Acquisition system

Maximum realtime sampling rate

normal mode

1.25 Gsample/s

interleaved mode,

following channels are not used
simultanecusly:

* channel 1 and channel 2

* channel 3 and channel 4

+ logic channels

2.5 Gsample/s

Memory depth per channel

normal

10 Msample per channel

If following channels are not used
simultanecusly:

+ channel 1 and channel 2

+ channel 3 and channel 4

* logic channels

20 Msample per channel

Acquisition modes

sample

first sample in decimation interval

peak detect

largest and smallest sample in decimation
interval (800 ps detection)

high resolution

average value of all samples in decimation
interval

envelope

envelope of acquired waveforms

average

average over a series of acquired
waveforms

envelope + peak detect

envelope of acquired waveforms with
active peak detect

Number of averaged waveforms

2 to 100 000

Waveform acquisition rate

dot display, single channel, auto record
length

up to 50 000 waveforms/s

Trigger system

Trigger level range (min) +5 div from center of screen
Trigger modes auto, normal, single,

n single with R&SPRTB-K15 option
Hold-off range time inactive or50 nsto 10 s

Trigger types edge, width, video, pattern, serial bus,
timeout, line
Edge trigger trigger events rising edge, falling edge, both edges

sources
R&S®RTB2002 channel 1, channel 2, logic channels from
DO to D15 (with R&S®RTB-B1 option),
external trigger input
R&S®RTB2004 channel 1, channel 2, channel 3,

channel 4, logic channels from DO to D15
(with R&S®RTB-B1 option), external
trigger input

coupling (analog channels, external trigger
input)

DC, AC,

HF reject (attenuates > 50 kHz (meas.)),
LF reject (attenuates < 50 kHz (meas.)),
noise reject (enlarges trigger hysteresis)

Rohde & Schwarz R&S®RTB2000 Oscilloscope 5
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Width trigger trigger events pulse width is smaller, greater, equal,
unequal, inside interval, outside interval
min. pulse width 6.4 ns
max. pulse width 13.5s
polarity positive, negative
sources
R&S®RTB2002 channel 1, channel 2, logic channels from
DO to D15 (with R&SPRTB-B1 option)
R&S®RTB2004 channel 1, channel 2, channel 3,
channel 4, logic channels from DO to D15
(with R&S®RTB-B1 option)
Video trigger trigger events selectable line, all lines, even frame,

odd frame, all frames

supported standards

PAL, NTSC, SECAM, PAL-M, SDTV 576,
HDTV 720p, HDTV 1080i, HDTV 1080p

sources
R&S®RTB2002 channel 1, channel 2, external trigger input
R&S®RTB2004 channel 1, channel 2, channel 3,

channel 4, external trigger input

sync pulse polarity

positive, negative

Pattern trigger

trigger events

logic condition between active channels

sources
R&S®RTB2002 channel 1, channel 2, logic channels from
DO to D15 (with R&S®RTB-B1 option)
R&S®RTB2004 channel 1, channel 2, channel 3,

channel 4, logic channels from DO to D15
(with R&S®RTB-B1 option)

state of channels

high, low, don't care

logic between channels

and/or

condition

true, false

duration condition

smaller, greater, equal, unequal, inside
interval, outside interval, timeout

min. duration time

6.4 ns

max. duration time

13.5s

Serial bus trigger

supported standards

R&S®RTB-K1 option

12C/SPI (two- and three-wire)

R&S®RTB-K2 option

UART/RS-232/RS-422/RS-485

R&S®PRTB-K3 option

CAN/LIN

Trigger sensitivity
R&SPRTB2002/R&SPRTB2004

with DC, AC, LF reject

input sensitivity > 5 mV/div

< 0.8 div (meas.)

2 mV/div £ input sensitivity < 5 mV/div

< 1.5 div (meas.)

input sensitivity < 2 mV/div

< 2 div (meas.)

with HF reject

all input sensitivities

< 1 div (meas.)

External trigger input

input impedance

R&S®RTB2002/R&S°RTB2004

1 MQ + 2 % with 9 pF £+ 2 pF (meas.)

maximum input voltage at 1 mQ

300 V (RMS), max. 400 V (Vy),
derates at 20 dB/decade to 5V (RMS)
above 250 kHz

trigger level

=Y

sensitivity

300 MV (Vyp)

input coupling

DC, AC, LF reject, HF reject

Trigger output (AUX OUT connector)

functionality

A pulse is generated for every acquisition
trigger event.

output voltage

at high impedance 0Vtod8V
at50 Q 0Vto24V
pulse polarity high active

output delay

depends on trigger settings

6 Rohde & Schwarz R&S®RTB Oscilloscope
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Waveform measurements

Version 13.00, May 2020

Automatic measurements

measurements on channels,
math waveforms, reference waveforms

burst width, count positive pulses, count
negative pulses, count falling edges, count
rising edges, mean value, RMS cycle,
RMS, mean cycle, peak peak, peak+,
peak-, frequency, period, amplitude, top
level, base level, positive overshoot,
negative overshoot, pulse width+, pulse
width-, duty cycle+, duty cycle-, rise time,
fall time, delay, phase, crest factor, slew
rate+, slew rate-, ¢.std. deviation, ¢.std.
deviation cycle

measurements on trigger signal

trigger period, trigger frequency
implemented by means of six-digit
hardware counter

reference levels

lower, middle and upper level in
percentage

statistics

maximum, minimum, mean, standard
deviation and measurement count for each
automatic measurement

number of active measurements

4

Cursor

type

vertical, horizontal, vertical and horizontal,
V-marker

functions x and y tracking, coupling of cursors, set to
trace, set to screen
Quick measurements function fast overview of measurements from one
channel,
some measurements displayed with result
lines in diagram
sources
R&S®RTB2002 channel 1, channel 2
R&S®PRTB2004 channel 1, channel 2, channel 3,

channel 4

measurements displayed in diagram

mean, max. peak, min. peak, rise time,
fall time

numerically displayed measurements

RMS cycle, peak-to-peak voltage, period,
frequency

Digital voltmeter

Accuracy related to channel settings of voltmeter
source
Measurements DC, AC + DC (RMS), AC (RMS)
Sources R&S®RTB2002 channel 1, channel 2
R&S®RTB2004 channel 1, channel 2, channel 3,
channel 4
Number of measurements up to 4
Resolution up to 3 digits
Bandwidth 1 MHz
Frequency counter
Measurements frequency, period
Sources R&S®RTB2002 trigger signal source (edge, video): line,
channel 1, channel 2, external trigger in
R&S®RTB2004 trigger signal source (edge, video): line,

channel 1, channel 2, channel 3,
channel 4, external trigger in

Number of measurements

2

Resolution

6 digits

Frequency range

0. 05 Hz to bandwidth of scope (limited by
bandwidth of trigger filter)

Rohde & Schwarz R&S®RTB2000 Oscilloscope 7
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Mask testing

Sources

R&S®RTB2002

channel 1, channel 2

R&S®RTB2004

channel 1, channel 2, channel 3,
channel 4

Mask definition

acquired waveform with user-defined
tolerance, can be stored and restored

Result statistics

completed acquisitions, passed and failed
acquisitions (absolute and in percent),
test duration

Actions on mask violation

sound, acquisition stop, screenshot, save
waveform, pulse out (AUX OUT
connector)

Waveform maths

Number of math waveforms

upto5

Functions

addition, subtraction, multiplication,
division, square, square root, absolute
value, reciprocal, inverse, log10, In,
derivation, integration

Sources

R&SPRTB2002

channel 1, channel 2,
math waveforms 1to 4

R&SPRTB2004

channel 1, channel 2, channel 3,
channel 4, math waveforms 1to 4

FFT

sources

R&SPRTB2002

channel 1, channel 2, math waveforms,
reference waveform

R&SPRTB2004

channel 1, channel 2, channel 3,
channel 4, math waveforms, reference
waveform

setup parameters

start frequency, stop frequency, center
frequency, frequency span, vertical scale,
vertical position, resolution bandwidth,
gate (time range and position)

windows

Hanning, Hamming, Blackman,
rectangular, flat top

waveform arithmetic

none, min. hold, max. held, average
(selectable from 2 to 1024)

scaling

dBm, dBV, V (RMS)

Search function

Functions search types edge, width, peak, rise/fall time, runt,
dataZclock, pattern, protocol (available
with R&S®RTB-K3 option)

configuration manual level setting, adjustable hysteresis
display of search events in diagram (markers) and in result table

Sources R&S®RTB2002 channel 1, channel 2,
math waveform, D0 to D15
(with R&S®RTB-B1 option)

R&S®RTB2004 channel 1, channel 2, channel 3,

channel 4, math waveform, DO to D15
(with R&S®RTB-B1 option)

8 Rohde & Schwarz R&S®RTB Oscilloscope

21



Display characteristics
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Diagram types

manually changeable vertical window size

Yt, XY, zoom, FFT

XY mode parallel display of XY diagram and
Yt diagrams of input signals for X, Y

Zoom horizontal zoom with fast navigation, split
screen with overview signal and zoomed
signal

FFT mode split screen with Yt diagrams and

dedicated frequency diagram

Interpolation

sin(x)/x, linear, sample & hold

Waveform display

lines, dots only

Persistence

50 ms to 12.8 s, infinite

Special display mode

inverse brightness, waveform color modes
for analog channels (temperature, fire,
rainbow)

Diagram grid

lines, reticle, none, with annotation, track
grid

Reference signals

up to 4 reference signals

Sources

analog and digital channels, math,
reference, spectrum

Protocol and logic

Bus decode

number of bus signals

21

bus types

parallel, parallel clocked

R&S®RTB-K1 option

SPI (2-wire, 3-wire, 4-wire "), I°C

R&S®RTB-K2 option

UART/RS-232/RS-422/RS-485

R&S®RTB-K3 option

CAN, LIN

display types

decoded bus, logical signal,
frame table (depends on decoded bus)

data format of decoded bus

hex, decimal, binary

Miscellaneous

Savelrecall

device settings

save and recall on internal file system or
USB flash drive or on a PC via web
interface or USB-MTP (media transfer
protocol)

reference waveforms

save and recall on internal file system or
USB flash drive or on a PC via web
interface or USB-MTP

waveforms

save on USB flash drive or download and
save on a PC via web interface or
USB-MTP;

available file formats: BIN, CSV, TXT float
(MSB/LSB first)

screenshots

save on USB flash drive or download and
save on a PC via web interface or
USB-MTP;

available file formats: BMP, PNG

Camera button (one touch)

configurable button, actions on press:
+ save device settings (setup)

* save waveforms

* save screenshot

* search/bus/statistic results

Instrument security

secure erasure of internal file system and
all settings

' If a bidirectional bus is used (e.g. UART RX/TX or SPI MOSI/MISO), two bus decoders are occupied.

Rohde & Schwarz R&S®RTB2000 Oscilloscope 9
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Menu languages

available menu languages:
+ English

» German

s French

» Spanish

* [talian
Portuguese
Czech

Polish

Russian
Simplified Chinese
Traditional Chinese
Korean

Japanese

Help

online help, available languages:
* English

Undo/redo

undo/redo function

Input and outputs

Front

Channel inputs

BNC,
for details see Vertical system

External trigger input

BNC, for details see Trigger system

AUX OUT (BNC)

trigger out

for details see Trigger system

reference frequency

10 MHz + 3.5 ppm (meas.)

mask violation

pulse

waveform generator (with R&S®RTB-B6
option only)

for details see Waveform generator

Probe compensation output

signal shape rectangle

View = 0V, Viigh = 2.5V (meas.)

frequency

1 kHz during probe adjust setup or manual
configurable

Pattern source (with R&S®RTB-B6 option

P3 to PO (with R&SPRTB-B6 option only)

4 lugs, for details see 4-bit pattern

only) generator
Digital channel inputs D15 to D8, D7 to DO with R&S®RTB-B1 option only
Ground lug connected to ground

USB host interface

1 port, type A plug, version 2.0,
memory sticks only

Rear

USB device interface

1 port, type B plug, version 2.0

Ethernet interface

1 port, 1 Gbhit

Security slot

for standard Kensington style lock

Fixation locp

for securing the instrument with a cable

10 Rohde & Schwarz R&S®RTE Oscilloscope
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Display

Type 10.1" WXGA display with capacitive touch
Resolution 1280 x 800 pixel (WXGA)

Temperature

Temperature loading

operating temperature range

0°Cto+50°C

storage temperature range

—40°Cto+70°C

Climatic loading

+25 °C/+40 °C at 85 % rel. humidity cyclic,
in line with IEC 60068-2-30

Altitude

Operating

up to 3000 m above sea level

Nonoperating

up to 4600 m above sea level

Mechanical resistance

Vibration

sinusoidal

5 Hz to 150 Hz, max. 1.8 g at 55 Hz;
0.5 g from 55 Hz to 150 Hz,

in line with EN 60068-2-6
MIL-PRF-28800F, 4.5.5.3.2 sinusoidal
vibration, class 3 and 4

random

10 Hz to 300 Hz,

acceleration 1.2 g (RMS),

in line with EN 60068-2-64,
MIL-PRF-28800F, 4.5.5.3.1 random
vibration, class 3 and 4

Shock

40 g shock spectrum,

in line with MIL-STD-810E, method
no. 516.4, procedure |,
MIL-PRF-28800F, 4.5.5.4.1 functional
shock, 30 g, 11 ms, halfsine

Maximum of sound pressure level

28.3/30.2 dB (A) at 1.0/0.8 m distance
(at +23 °C, 947 mbar (hPa), 20 % rel.
humidity), in line with ISO EN 3744

EMC

RF emission

in line with CISPR 11/EN 55011 group 1
class A (for a shielded test setup);

the instrument complies with the emission
requirements stipulated by EN 55011,

EN 61326-1 and EN 61326-2-1 class A,
making the instrument suitable for use in
industrial environments

Immunity

in line with IEC/EN 61326-1 table 2,
immunity test requirements for industrial
environments ?

Certifications

VDE, :CSAys

Calibration interval

1 year

Power supply

AC supply

100 V to 240 V at 50 Hz to 400 Hz,
0.95At00.5A

Power consumption

max. 60 W

Safety

in line with IEC 61010-1, EN 61010-1,
CAN/CSA-C22.2 No. 61010-1-04,
UL 610101

Power consumption in stand-by

0.5W (meas.)

Mechanical data

Dimensions

WxHxD

390 mm x 220 mm x 152 mm
(15.4 in x 8.66 in x 5.98in)

Weight

(nom.)

2.5 kg (5.5 Ib)

2 Test criterion is displayed noise level within +1 div for input sensitivity of 5 m\/div.

Rohde & Schwarz R&S®RTB2000 Oscilloscope 11

24



Version 13.00, May 2020

Options

R&S®RTB-B1

Mixed signal option, additional 16 logic channels

Vertical system

Input channels

16 logic channels (D15 to DO)

Arrangement of input channels

arranged in two logic probes with

8 channels each, assignment of the logic
probes to the channels D15 to D8 and D7
to DO

Input impedance

100kQ £ 2 % || ~4 pF (meas.) at probe
tips

Maximum input frequency

signal with minimum input voltage swing
and hysteresis setting: normal

300 MHz (meas.)

Maximum input voltage

40 V (V)

Minimum input voltage swing

hysteresis small

300 mV (Vgp) (meas.)

hysteresis medium

800 mV (V) (meas.)

hysteresis large

1500 mV (V) (meas.)

Threshold groups

D15 to D8 and D7 to DO

Threshold level

range

-2 Vto8Vin 10 mV steps

predefined

CMOS 5.0V,CMOS 3.3V, CMOS 2.5V,
TTL, ECL

Threshold accuracy

+(100 mV + 3 % of threshold setting)
(meas.)

Comparator hysteresis

small, medium, large

Horizontal system

Channel-to-channel skew

max. 800 ps (meas.)

Acquisition system

Sampling rate

1.25 Gsample/s for every channel

Memory depth

10 Msample for every channel

Trigger system

see Trigger system

Waveform measurements

Measurement sources

all channels from D15 to DO

Automatic measurements

positive pulse width, negative pulse width,
period, frequency, burst width, delay,
phase, positive duty cycle, negative duty
cycle, positive pulse count, negative pulse
count, rising edge count, falling edge
count, value at the cursor position

Additional cursor function

display of decoded parallel bus value at
the cursor position

Display characteristics

Channel activity display

independent of the scope acquisition, the
state (stays low, stays high or toggles) of
the channels from D15 to DO is displayed

12
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R&S®RTB-B6

Version 13.00, May 2020

Waveform generator and 4-bit pattern generator

Waveform generator

Resolution 14-bit
Sample rate 250 Msample/s
Amplitude level
high Z 20mVto 5V (V)
50 Q 10mVito 2.5V (Vi)
accuracy 3%
DC offset level
high Z 2.5V
50Q +1.25V
accuracy 3 % or + 5 mV whatever is greater
Sine frequency 0.1 Hz to 25 MHz
SFDR > 40 dBc (meas.)
THD > 40 dBc (meas.)
Rectangle frequency 0.1 Hz to 10 MHz
Pulse frequency 0.1 Hz to 10 MHz
edge time adjustable
duty cycle 1% to 99 %
Ramp, triangle, sinc, exponential frequency 0.1 Hz to 1 MHz
Arbitrary sample rate max. 10 Msample/s
memory depth 16k points
Noise bandwidth max. 25 MHz
level 0 % to 100 % of signal amplitude
Modulation AM
function sine, rectangle, triangle, ramp
frequency 0.1 Hzto 1 MHz
depth 0 % to 100 %
FM
function sine, rectangle, triangle, ramp
frequency 0.1 Hz to 1 MHz
deviation depends on modulation frequency
ASK
function sine, rectangle, triangle, ramp
frequency 0.1 Hz to 1 MHz
ASK depth 0% to 100 %
FSK
function sine, rectangle, triangle, ramp
frequency 0.1 Hzto 1 MHz
FSK rate 0.1 Hz to carrier frequency/2
Sweep start frequency 1 Hz to 25 MHz
stop frequency 1 Hz to 25 MHz
sweep time Tmsto10s
sweep type linear, logarithmic, triangle
Burst number of cycle 1to 1024
idle time 28nsto17s
start phase 0° to 360°
trigger continuous, manually
4-bit pattern generator
Functions probe adjust/square wave, bus signal
source 4-bit counter, programmable 4-bit
pattern
Probe adjust 1 kHz/1 MHz square wave signal
approx. 2.5V (V) (fr <4 ns)
Bus signal source SPI, I2C, UART, CAN, LIN
bandwidth 9600 bit/s to 1 Mbit/s
4-bit counter frequency 1 mHz to 25 MHz
Programmable pattern sample rate 20 nsto 1 s, up/down
memory depth 2048 bit
pattern idle time 50nsto1s

Rohde & Schwarz R&S®RTB2000 Oscilloscope 13
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R&S®RTB-Bxx bandwidth upgrades

Option Model Analog bandwidth upgrade
from 70 MHz to
R&S®RTB-B221 R&S®RTB2002 100 MHz
R&S®RTB-B222 R&S®RTB2002 200 MHz
R&S®RTB-B223 R&S®RTB2002 300 MHz
R&S®RTB-B241 R&S®RTB2004 100 MHz
R&S®RTB-B242 R&S®RTB2004 200 MHz
R&S®RTB-B243 R&S®RTB2004 300 MHz

R&S®RTB-K1

I°C triggering and decoding

Bus configuration

sources for SCL and SDA

channel 1, channel 2, channel 3,
channel 4, logic channels from DO to D15

bit rate up to 10 Mbps
size of address 7 bit or 10 bit
size of data 8 bit
label list associate frame identifier with symbolic 1D
Trigger trigger events start, stop, restart, missing acknowledge,
address (7 bit or 10 bit), data, address and
data
offset for trigger on data 0 data byte to 4095 data byte
data pattern width up to 3 sequential data byte
Decode displayed signals bus signal, logic signal or both

color coding of bus signal

address, data, start, stop, ACK, NACK;
error and trigger event are displayed in
different colors

displayed format of address

hex

displayed format of data

ASCII, binary, decimal or hex

SPI triggering and decoding

Bus configuration

sources for CS, CLK, MOSI and MISO

channel 1, channel 2, channel 3,
channel 4, logic channels from DO to D15

bit rate up to 25 Mbps

chip select (CS) active low, active high or missing (two-wire
SPI)

clock (CLK) slope rise or fall

data symbol size 1 bit to 32 bit

idle time for two-wire SPI <1ms

Trigger trigger events start of frame, end of frame, bit number,
data pattern
selectable bit number 0 to 4095
offset for trigger on data pattern 0 to 4095 bit
data pattern size 1 bit to 32 bit
Decode displayed signals bus signal, logic signal or both

color coding of bus signal

data, start, stop; error and trigger event
are displayed in different colors

displayed format of data

ASCII, binary, decimal or hex

data decoding

MSB or LSB first

14 Rohde & Schwarz R&S®RTB Oscilloscope
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R&S®RTB-K2

Version 13.00, May 2020

UART/RS-232/RS-422/RS-485 triggering and decoding

Bus configuration

source for RX and TX

channel 1, channel 2, channel 3,
channel 4, logic channels from DO to D15

bit rate

300/600/1200/2400/4800/9600/19200/
38400/57600/115200 bps or
user-selectable up to 3 Mbps

end of frame

timeout, none

signal polarity idle low, idle high
data symbol size 5 bit to 9 bit
parity none, even or odd
stop bits 1,1.50r2
Trigger trigger events start bit, start of frame, symbol number,
any symbol, pattern of symbols, parity
error, frame error, break
offset for trigger on data symbol 0 to 4095 symbols
data symbol pattern width 1 to floor (32/symbol size) symbols
Decode displayed signals bus signal, logic signal or both

color coding of bus signal

data, start, stop; error and trigger event
are displayed in different colors

displayed format of data

ASCII, binary, decimal or hex

R&S®RTB-K3

CAN triggering and decoding

Bus configuration

signal type CAN_H, CAN_L
sources channel 1, channel 2, channel 3,

channel 4, logic channels from DO to D15
bit rate 10/20/33.3/50/83.3/100/125/250/500/

1000 kbps or user-selectable in range
from 100 bps to 2 Mbps

sampling point

10 % to 90 % within bit period

label list

associate frame identifier with symbolic ID

Trigger

trigger events

start of frame, frame type, identifier,
identifier + data, error condition (any
combination of CRC error, bit stuffing
error, form error and ACK error)

identifier setup

frame type (data, remote or both),
identifier type (11 bit or 29 bit);
condition =, #, >, <; identifier selectable
from label list

data setup

data pattern up to 8 byte (hex or binary);
condition =, #, >, <

Decode

displayed signals

bus signal, logic signal or both

color coding of bus signal

start of frame, identifier, DLC, data
payload, CRC, ACK, end of frame, error
frame, overload frame, CRC error, bit
stuffing error, ACK error

displayed format of data

hex, decimal, binary, ASCII

frame table

decode results displayed as tabulated list,
errors highlighted in red; three table
positions (top, bottom, full screen); frame
navigation; data export as CSV file

Rohde & Schwarz R&S®RTB2000 Oscilloscope 15
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Search

search events

frame, error, identifier, identifier + data,
identifier + error

frame event setup

start of frame, end of frame, overload
frame, error frame, data ID 11 bit, data ID
29 bit, remote ID 11 bit, remote ID 29 bit

error event setup

any combination of CRC error, bit stuffing
error, form error and ACK error

identifier setup

frame type (data, remote or both),
identifier type (11 bit or 29 bit);
condition =, #, >, <; identifier selectable
from label list

data setup data pattern up to 8 byte (hex or binary);
condition =, #, =, <
event table search results displayed as tabulated list;
event navigation
LIN triggering and decoding
Bus configuration version 1.3, 2.x or SAE J602; mixed traffic is
supported
bit rate 1.2/2.4/4.8/9.6/10.417/19.2 kbps or user-
selectable in range from 1 kbps to 2.5
Mbps
polarity active high or active low
label list associate frame identifier with symbolic ID
Trigger source any input channel
trigger events start of frame (sync break), identifier,
identifier + data, wakeup frame, error
condition (any combination of checksum
error, parity error and sync field error)
identifier setup range from 0d to 63d; condition =, #, >, <;
identifier selectable from label list
data setup data pattern up to 8 byte (hex or binary);
condition =, #, =, <
Decode displayed signals bus signal, logic signal or both
color coding of bus signal frame, frame identifier, parity, data
payload, checksum, error condition
displayed format of data hex, decimal, binary, ASCII
frame table decode results displayed as tabulated list,
errors highlighted in red; three table
positions (top, bottom, full screen); frame
navigation; data export as CSV file
Search search events frame, error, identifier, identifier + data,

identifier + error

frame event setup

start of frame, wake up

error event setup

any combination of checksum error, parity
error and sync field error

identifier setup

range from 0d to 63d; condition =, #, >, <;
identifier selectable from label list

data setup data pattern up to 8 byte (hex or binary);
condition =, #, >, <
event table search results displayed as tabulated list;

event navigation

16 Rohde & Schwarz R&S®RTB Oscilloscope
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R&S®RTB-K15
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History and segmented memory

Memory segmentation function

additional memory segments for the
acquisition

number of segments 3 record segments | total memory
length (up to) (per channel)
10 ksample | 13 107 131 Msample
20 ksample | 13 107 262 Msample
50 ksample |4 369 218 Msample
100 2621 262 Msample
ksample
200 1456 291 Msample
ksample
500 624 312 Msample
ksample
1 Msample | 319 319 Msample
2 Msample | 159 318 Msample
5 Msample |64 320 Msample
10 Msample | 32 320 Msample
20 Msample [ 16 320 Msample

spectrum analysis.

Segmentation is active on all analog and logic channels, protocol decoding and

(up to 300 000 waveforms/s)

Fast-segmented mode continuous recording of waveforms in acquisition memory without interruption due to
visualization; blind time between consecutive acquisitions less than 2.5 us

History mode function

The history mode always provides access to
past acquisitions in the segmented memory.

timestamp resolution

6.4 ns

history player

replays the recorded waveforms; start and
stop waveform could be set; repetition
possible

R&S®RTB-K36
Frequency response analysis — Bode plot (does not require R&S*RTB-B6 option)
Stimulus frequency mode single sweep or repeated sweep
frequency range 10 Hz to 25 MHz
amplitude mode fixed or amplitude profile
amplitude level 20 mV to 5V into high Z
10mVto 2.5 Vinto 50 Q
Input and output sources R&S®RTB2002 channel 1, channel 2
R&S®RTB2004 channel 1, channel 2, channel 3, channel 4
Number of test points 10 points to 500 points per decade
Dynamic range typ. > 70 dB based on 0 dBm
(630 mV (Vyp) into 50 Q,
gain noise < 1 dB, phase noise < 5°)
Measurement dual pair of tracking gain and phase cursors
Diagram types manually changeable vertical window size | parallel display of result window and input
and output signal view
Result table navigation and export functions
Scaling during and after test auto-scale and manual scaling and

positioning

3 Ininterleaved mode.
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Ordering information

Designation | Type \ Order No.
Choose your R&S®RTB2000 base model

Oscilloscope, 70 MHz, 2 channels R&S®RTB2002 1333.1005.02
Oscilloscope, 70 MHz, 4 channels R&S®RTB2004 1333.1005.04

instructions)

Base unit (including standard accessories: R&S®RT-ZP03 passive probe per channel, power cord, getting started manual and safety

Choose your bandwidth upgrade

Upgrade of R&S®RTB2002 oscilloscopes to 100 MHz bandwidth

R&S®RTB-B221

1333.1163.02

Upgrade of R&S®RTB2002 oscilloscopes to 200 MHz bandwidth

R&S®RTB-B222

1333.1170.02

Upgrade of R&S®RTB2002 oscilloscopes to 300 MHz bandwidth

R&S®RTB-B223

1333.1186.02

Upgrade of R&S®RTB2004 oscilloscopes to 100 MHz bandwidth

R&SPRTB-B241

1333.1257.02

Upgrade of R&S®RTB2004 oscilloscopes to 200 MHz bandwidth

R&S®RTB-B242

1333.1263.02

Upgrade of R&S®RTB2004 oscilloscopes to 300 MHz bandwidth

R&S®RTB-B243

1333.1270.02

Choose your options

Mixed signal option for non-MSO models, 300 MHz R&S®RTB-B1 1333.1105.02
Arbitrary waveform generator R&S®RTB-B6 1333.1111.02
I2C/SPI serial triggering and decoding R&S®RTB-K1 1333.1011.02
UART/RS-232/RS-422/RS-485 serial triggering and decoding R&S®RTB-K2 1333.1028.02
CAN/LIN serial triggering and decoding R&S®RTB-K3 1333.1034.02
History and segmented memory R&S®RTB-K15 1333.1040.02
Frequency response analysis (Bode plot) R&S®RTB-K36 1335.8007.02

Application bundle, consists of the following options:
R&S®RTB-K1, R&S®RTB-K2, R&S®RTB-K3, R&S®RTB-K15,
R&S®RTB-K36, R&S®RTB-B6

R&S®PRTB-PK1

1333.1092.02

Choose your additional probes

Single-ended passive probes

300 MHz, 10 MHz, 10:1/1:1, 10 MQ/1 MQ, 400 V, 12 pF/82 pF R&S®RT-ZP03 3622.2817.02

500 MHz, 500 MHz, 10:1, 300 V (RMS), 10 pF R&S®RT-ZP05 3623.2927.02

500 MHz, 10 MQ, 10:1, 400V, 9.5 pF R&S®RTM-ZP10 1409.7708.02

38 MHz, 1 MQ, 1:1, 55V, 39 pF R&S®RT-ZP1X 1333.1370.02
High-voltage single-ended passive probes

250 MHz, 100:1, 100 MQ, 850V, 6.5 pF R&S®RT-ZH03 1333.0873.02

400 MHz, 100:1, 50 MQ, 1000 V, 7.5 pF R&S®RT-ZH10 1409.7720.02

400 MHz, 1000:1, 50 MQ, 1000 V, 7.5 pF R&S®RT-ZH11 1409.7737.02
High voltage probes: passive

25 MHz, 8 MQ, 2.75 pF, 10:1/100:1, £700 V, 1000 V (RMS) CAT Il R&S®RT-ZD002 1337.9700.02

25 MHz, 8 MQ, 2.75 pF, 20:1/200:1, £1400 V, 1000 V (RMS) CAT 1lI R&S®RT-ZD003 1337.9800.02
Current probes

20 kHz, AC/DC, 10 A/1000 A R&S®RT-ZC02 1333.0850.02

100 kHz, AC/DC, 30 A R&S®RT-ZC03 1333.0844.02

10 MHz, AC/DC, 150 A R&S®RT-ZC10 1409.7750.02

100 MHz, AC/DC, 30 A R&SPRT-ZC20 1409.7766.02

120 MHz, AC/DC, 5 A R&S®RT-ZC30 1409.7772.02

Power supply for current probes R&S®RT-ZA13 1409.7789.02
Active differential probes

100 MHz, 1000:1/100:1, 8 MQ, 1000 V (RMS), 3.5 pF R&S®RT-ZD01 1422.0703.02

200 MHz, 10:1, 1 MQ, 20 V diff., 3.5 pF R&S®RT-ZD02 1333.0821.02
Logic probes

Active 8 channel logic probe [ R&S®RT-ZLO03 1 1333.0715.02
Probe accessories
Feedthrough termination 50 Q R&SPHZ22 35984.4015.02
Probe pouch R&SPRT-ZA19 1335.7875.02
Choose your accessories
Front cover R&S®RTB-Z1 1333.1728.02
Soft case R&S®RTB-Z3 1333.1734.02
Transit case R&S®RTB-Z4 1335.9290.02
Rackmount kit R&S®ZZA-RTB2K 1333.1711.02

18 Rohde & Schwarz R&S®RTB Oscilloscope
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Version 13.00, May 2020

Warranty

Base unit and passive probes that are included as standard accessories 3 years

All other items * 1 year

Options
Extended warranty, cne year R&S®WE1 Please contact your
Extended warranty, two years R&SPWE2 local Rohde & Schwarz
Extended warranty with calibration coverage, one year R&S®CW1 sales office.
Extended warranty with calibration coverage, two years R&S®CW2
Extended warranty with accredited calibration coverage, one year R&S®AW1
Extended warranty with accredited calibration coverage, two years R&SPAW2

Extended warranty with a term of one and two years (WE1 and WE2)
Repairs carried out during the contract term are free of charge °. Necessary calibration and adjustments carried out during repairs are
also covered.

Extended warranty with calibration coverage (CW1 and CW2)

Enhance your extended warranty by adding calibration coverage at a package price. This package ensures that your

Rohde & Schwarz product is regularly calibrated, inspected and maintained during the term of the contract. It includes all repairs ® and
calibration at the recommended intervals as well as any calibration carried out during repairs or option upgrades.

Extended warranty with accredited calibration (AW1 and AW2)

Enhance your extended warranty by adding accredited calibration coverage at a package price. This package ensures that your
Rohde & Schwarz product is regularly calibrated under accreditation, inspected and maintained during the term of the contract. It
includes all repairs ® and accredited calibration at the recommended intervals as well as any accredited calibration carried out during
repairs or option upgrades.

4 For options that are installed, the remaining base unit warranty applies if longer than 1 year. Exception: all batteries have a 1 year warranty.
5 Excluding defects caused by incorrect operation or handling and force majeure. Wear-and-tear parts are not included.

Rohde & Schwarz R&S®RTB2000 Oscilloscope 19
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IService that adds value
> Worldwide

b Local und personalized

- Customized and flexible
> Uncompromising quality
> Long-term dependability

Rohde & Schwarz

The Rohde & Schwarz electronics group offers innovative
solutions in the following business fields: test and mea-
surement, broadcast and media, secure communications,
cybersecurity, monitering and network testing. Founded
more than 80 years ago, the independent company which
is headquartered in Munich, Germany, has an extensive
sales and service network with locations in more than

70 countries.

www.rohde-schwarz.com

Sustainable product design

» Environmental compatibility and eco-footprint
» [Cnergy efficiency and low emissions

» Longevity and optimized total cost of ownership

Certified Quality Management Certified Environmental Management

1S09001 1S0 14001

Rohde & Schwarz training
www.training.rohde-schwarz.com

Rohde & Schwarz customer support
www.rohde-schwarz.com/support

[l =]

)
; &

R&S® is a registered trademark of Rohde &Schwarz GmbH&Co. KG
Trade names are trademarks of the owners
PD 3607.4270.22 | Version 13.00 | May 2020 (sk)
R&S®RTB2000 Oscilloscope
Data without tolerance limits is not binding | Subject to change
017 - 2020 Rohde & Schwarz GmbH&Co. KG | 81671 Munich, Germany
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GYINSTEK VIFG-2280MRA ,

MFG-2000 Series

Dual Channel Arbitrary Function Generator

FEATURES

® Maximum Five Output Channels
* 2 Equivalent Performance Arbitrary Channels Frequency : 1uHz~10/20/30/60M Hz
* RF Channel Frequency (FG/ARB/MOD) : 160/320MHz
* Pulse Generator Frequency : 25MHz
* Power Amplifier : Low Frequency, 100kHz, Output 20W
e True Point by Point Output Arbitrary Waveform Function : 200MSa/s,
T00MHz Repetition Rate, 14-bit Resolution,16k Point Memory Depth
® Earth Ground Isolation Design Among |/O Terminals and Instrument Chassis
® Frequency Counter : 150MHz, 8 bits
* AM/FM/PM/ASK/FSK/PSK/SUM/PWM Modulation
® USB Host/USB Device/LAN (MFG-22XX only)
® 4.3 Inch TFT Color Display

GYINSTEK

Simply Reliable
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GW Instek rolls out the MFG-2000 series multi-channel function generator, which has up to 5 simultaneous output channels, including CH1 and
CH2 equivalent performance dual channel arbitrary function generator with the maximum 60MHz for both channels; RF signal generator, a
standard AFG, which produces the maximum 320MHz sine wave and various modulation RF signals; pulse generator, whose frequency reaches
25MHz; power amplifier, which is ideal for audio range. The above-mentioned five different functionality channels are separately or totally
allocated on 10 models, which extend from the basic single-channel AFG with pulse generator models to five-channel models so as to satisfy
various educational and industrial applications.

The AFG channel of the MFG-2000 series outputs sine, square, and triangle, etc. The series features true point by point output arbitrary waveform
characteristics of 200 MHz sample rate, 100MHz waveform repetition rate, 14 bit resolution, and 16k point memory depth. Some models provide
various modulation methods such as AM/FM/PM/FSK/PWM, Sweep, Burst, Trigger, 150MHz Frequency Counter. Synchronized dual channel
models provide correlated functions, including synchronization, delay, sum, and coupling. RF signal generator, a complete AFG signal source
(including ARB), features various modulations, Sweep, and digital modulations such as ASK and PSK and its sine wave frequency is up to
320MHz. A full-function pulse generator with 25 MHz is equipped to all models and its pulse width, rise edge time, fall edge time are adjustable
that can be applied as trigger signals. Independent input/output power amplifier with 20W, 10dB, DC-100KHz bandwidth, and distortion less
than 0.1% can be applied to the audio application.

The overall design of the MFG-2000 series is earth ground isolation among output/input terminals and instrument chassis that can only be found
in high-level signal sources. The output channels can sustain maximum isolation voltage up to +42Vpk (DC+ AC peak value) to earth ground that
is ideal for floating circuit tests. Multi-unit outputs can be executed without factoring in grounding reference issue. There is no additional isolation
requirement for experiments such as “full-wave rectification” and “voltage doubler” which are easy and safe. An external power supply can bring
up the DC bias voltage to +42Vpk to meet the requirements of higher DC bias voltage such as automotive and educational applications.

The AFG of the MFG-2000 series collocating with AWES (Arbitrary ) . )
Waveform Editing Software) allows users to easily and quickly edit ~ The MFG-2000 series can maximally and simultaneously output five

arbitrary waveforms. DWR (Direct Waveform Reconstruction) functional channels. The functionalities of each channel are as follows:
allows users to collocate with GDS series digital oscilloscopes to
retrieve waveforms and upload them to arbitrary generator to Channel 1
achieve direct waveform reconstruction. 66 built-in waveforms 1uHz-60MHz
s 3 max. FG With
allow users to edit arbitrary waveforms and to output the whole hanadi 200MSals ARB
. . nnel
segment or divided segments.
RF 1qu—320M!‘12 S

With the multi-functionality channels, the MFG-2000 series provides | channel max. FG With ASK,PSK

B 5 5 z s 200MSa’s ARB
different industrial sectors with special dual channel waveforms, 1Q

3 ;i 5 2 : $ & : Pulse 25MHz Full Function pulse Generator

modulation signals, low frequ‘ency vibration simulation, automotive Btopralor (Froguercy v and Fall Edgs adjustable)
sensors, AM/FM broadcast signals, PWM motor or fan control
signals, pulse synchronized signals, pulse noise, audio circuit or APMV N:VPOWA'"W“O' : 5
devices such as speaker tests. The series is ideal for various fields, mplifier AR pete e R U N )

including scientific research, education, research and development,
production and quality control.

PANEL INTRODUCTION

Cefun] o |

. TFT LCD Panel

. Number Panel

. Scroll Knob & Selection Key
. Power switch

. Output Terminal

. Main Output Switch

. Function Keys

. Operation Keys

. USB Host

. Trigger & Modulation Input

. Sync and Counter Intput

. Fan

. Power Amplifier Input & Output
. LAN (MFG-22XX only)

. USB Device
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A. CIRCUIT DESIGN FOR GROUND ISOLATION AMONG OUTPUT/INPUT TERMINALS AND INSTRUMENT CHASSIS

BNC Cable

DC Power Supply

( ? i = Vet
4 Point A : Center conductor on output BNC cable

—__@ < Point B : Outside shield on output BNC cable

Connection diagram for MFG connecting with a power supply

to increase D.C. bias voltage to +42Vpk (DC+ AC peak value).

B. PULSE GENERATOR

[PASE | FrEQ 1000000000000

AMPL 200 Vop | Phase

DC Ofiget 0000  Vee ‘
WIOTH 500 nSec

Each model of the series has a built-in pulse generator and its

output frequency reaches 25 MHz. Users can set pulse width,

duty cycle, rise edge time, and fall edge time to support trigger
signal.

D:| POWER AMPLIFIER

Output channels, synchronization and modulation input/output
connector grounding are isolated from instrument chassis.
These connectors can sustain maximum isolation voltage up to
+42Vpk (DC+ AC peak value) to earth ground that is ideal for
floating circuit tests. Multi-unit outputs can be executed without
factoring in grounding reference issue.

The built-in DC bias voltage of the MFG-2000 series can be
applied on various waveforms. The DC bias voltage is +5V under
50 ohm load. An external power supply can be used to bring up
the DC bias voltage to +42Vpk (DC+ AC peak value) for higher
DC bias applications.

C. RF SIGNAL GENERATOR

ASK,PSK

AMFMPM, FSKPWM. Sweep,
Burst. Trigger, Froquency
Counter

RF ARB (200MHz

Channel

Other Waveform

Triangle, Ramp (1)

Square (25mHz)

Sine wave FREQ. Upto 320MHZ max

RF signal generator is a full function AFG signal source. Identical
to CH1/CH2, it can output sine, square, ramp, pulse, noise, etc.
Its sine wave frequency reaches 160MHz or 320MHz. And its true
point by point output arbitrary waveform function supports

200 MHz sample rate, 100MHz waveform repetition rate, 14 bit
resolution, 16k point memory depth, frequency sweep and various
modulation methods such as AM/FM/PM/FSK/PWM/PSK/ASK.
RF signal generator can be applied as a high frequency arbitrary
waveform generator, simulated signals of analog or digital
broadcast stations or carrier signals of local oscillator.

Bandwidth 2048 / 20W 11
DC - 100kHz (RL = 8 ohm)
Input/Output
Ground Isolation

20W/20dB power amplifier, which has a bandwidth of DC ~
100KHz and less than 0.1% distortion. The low frequency power
amplifier can be applied as an audio amplifier or a driver amplifier
for piezoelectric components (collocating with an impedance
transformer, 20W output) and conducts power component
characteristics tests, magnetization characteristics tests (B-H
curve) of magnetic materials such as ferrite and amorphous
materials (collocating with an impedance transformer, 20W output)

AM/FM Demodulator

<: ) CRF RFOut | AM/FM Signal T gy -

. e 2 o5 ik :

Povger in ' LE— ‘

Poweroutput| | T
MFG-2000 Series

—"))) DUT. Ex: Speaker

Users can connect a speaker with the low frequency power
amplifier of the MFG-2000 series to realize various physics

experiments.
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VERSATILE OUTPUT WAVEFORM SELECTIONS

Square

Pulse Noise

— I

iR AR 2

Triangle Ramp

DC Voltage Arbitrary Waveform

There are standard waveforms for the series such as sine, square, triangle, ramp, pulse, noise, DC voltage. In addition,

66 built-in waveforms allow users to easily select desired waveforms.

VARIOUS MODULATION FUNCTION

AM
Source: INT
Shape: Sine

Type: FM
Source: INT
Shape: Sine

Frequency Modulation

FSK

Type:
Source: INT

Frequency-shift Keying

Amplitude-shift Keying
Modulation

Modulation

The series supports AM, FM, PM, FSK, PWM and SUM modulation.
RF channel not only has the above-mentioned modulation
capabilities but also supports advanced modulations such as ASK

s SWEEP FUNCTION

T

|
il
(L

11441

|

ot
Sty Source: WT

S Th 100 SEC Trig Teme: 1008 SEC

e

Il
it

.fl:”fn“t;ih'

The series supports frequency sweep and amplitude sweep that
can also integrate other functions, including linear/logarithm,
one-way (saw tooth) /two-way (triangle) waveforms, continuous/
single trigger/gated trigger to meet various application
requirements by different sweep methods. Frequency sweep
carries out tests on the frequency response of electronic
components such as filter and low frequency amplifier.

H. BURST FUNCTION

Type: PM
Source: INT
Shape: Sine

PWM
Source: INT
Shape: Sine

Phase Modulation

Type: PSK
Source: INT

Type: SUM
Source: INT
Shape: Sine

Phase- Shift Keying
Modulation

Sum Modulation

and PSK Modulation. The most modulation sources can be
internal or external. Applications include communications
systems' base band, motor control and light adjustment.

FAEQ 1000000000 Kl
AMPL 19N Vep Phaso 40"
C Ofivel 000 Vo

ks Cye

Selay X uSEC

eied 10,008 ST

The series supports N-period or gated trigger. Phase angle, duration time, frequency,

waveform infinite can be adjusted to meet non-continuous output applications.



THE OUTPUT CORRELATED FUNCTIONS OF EQUIVALENT PERFORMANCE DUAL CHANNEL

Differential Signal Sine and Cosine Signal Square Wave Phase Setting

The CH1 and CH2 of MFG-2203M/2206M/2260M FA/2260MRA can
be applied separately. These two channels provide four correlated

* The tracking function can produce 180 degree phase offset
differential signals with same frequency and amplitude.

functions, including sum, coupling, tracking and phase. * The phase function allows users to freely set phase
parameters for both channels such as sine wave,
* The coupling function allows users to freely set ratio and offset cosine wave, and square wave signals.
values for frequency and amplitude of both channels to realize * The sum modulation function can sum up two signals into
that all parameters are simultaneously effective for both channels. one and output this signal via one channel. One of the
The measurement of the Third-Order Intercept Point for an related applications is to sum up sine waveform and noise
amplifier and the simulations of two different frequency oscillators to execute speaker distortion tests.

outputting signals are two applied examples for coupling function.

|5 FOUR METHODS TO OBTAIN ARBITRARY WAVEFORMS

FREQ. iz
Sell JAMPL 300 Ve

OC Offvel (00 Vee

RATE 250800000 Mitz

X3
5

w3

1310

Weyok | R | bia 7 3

Front Panel Operation CSV File Upload

Via single unit's panel, arbitrary waveforms can be selected, edited, Support CSV file upload produced by MATLAB and Excel.
stored, recalled, output, triggered from 66 built-in waveforms.

TR T " Dgital Signal »
NRZ-L

NRZI

Bipolar-AMI

Prsudoternary
Manchester
Differential Manchester
RS232

Direct Waveform Reconstruction Arbitrary Waveform Editing PC Software
Collocate with GDS series digital oscilloscopes to retrieve Use AWES to edit complex waveforms. The software
waveforms and upload them to arbitrary generator to achieve supports waveform mathematical operation. The
direckwaveform reconstruction waveform series includes Uniform Noise, Gaussian

Noise, Rayleigh Noise, various digital codes such as
non zero code, Manchester and RS-232, etc.

K. l FLEXIBLE ARBITRARY EDITING

Other Brand’s ARB Operation

| 2
1\2{3}4}5}6}7;8‘9@& 1l2]sWa\slef7\s oo The Operation Mode Of “user-defined

Retrieval Of Segmented Output”

Wave 1 will be covered
Wave 1

GW Instek ARB Operation

Wave 2 Increases Arbitrary Efficiency!

User only want to output this segment.

User's
Edit 29 [30/1 31 32|33/| 34
Waveform
Reality EAREh 319 A User can select any segment from the entire
wg:::l’:r‘m waveforms for output and after the output
the edited waveforms still exist.
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SPECIFICATION
CH1 CH2 25MHz RF Generator Power Modulation/Sweep/

(Function With ARB) | (Function With ARB) | Pulse Generator | (Function With ARB) | Amplifier | Burst/Frequency Counter
MFG-2110 ® 10MHz L
MFG-2120 ® 20MHz .
MFG-2120MA ® 20MHz . . .
MFG-2130M ® 30MHz . .
MFG-2160MF ® 60MHz . ® 160MHz .
MFG-2160MR ® 60MHz . ® 320MHz .
MFG-2230M ® 30MHz ® 30MHz b o
MFG-2260M ® 60MHz ® 60MHz . L
MFG-2260MFA ® 60MHz ® 60MHz . ® 160MHz . .
MFG-2260MRA ® 60MHz ® 60MHz . ® 320MHz . .
CH1/CH2
ARBITRARY Arb Function Built-in
FUNCTIONS Sample Rate 200 MSa/s

Repetition Rate 100MHz

Waveform Length 16k points

Amplitude Resolution 14 bits

Non-volatile Memory 10sets 16k points (1)

User-defined Output Section From point 2 ~ 16384 (uerdefine)

User-defined Output Marker Section From point 2 ~ 16384 (uerdefine)

Output Mode 1~1048575 cycles or infinite mode
FREQUENCY Range Sine 60MHz (max)

Square 25MHz (max

CHARACTERISTICS Tﬂangle, Ramp  1MHz (maz)

Resolution 1uHz

Accuracy Stability +20 ppm

Aging =1 ppm, per 1 year

Tolerance =THHz

OUTPUT
CHARACTERISTICS
)

OFFSET

WAVEFORM
OUTPUT

SYNC OUTPUT

SINE WAVE
CHARACTERISTICS

3)

SQUARE WAVE
CHARACTERISTICS

RAMP

CHARACTERISTICS

Amplitude Range

Accuracy
Resolution
Flatness

Units

Range

Accuracy
Impedance
Protection
Ground Isolation
Range
Impedance

Ground Isolation

Harmonic
Distortion

Total Harmonic Distortion
Rise/Fall Time

Overshoot

Asymmetry

Variable duty Cycle

Jitter

Linearity

Variable Symmetry

TmVpp to 10 Vpp (into 50Q2)

2mVpp to 20 Vpp (open-circuit)

+2% of setting +1 mVpp (at 1 kHz/into 50€) without DC offset)
0.1mV or 4 digits

+1% (0.1dB) =TMHz; + 3% (0.3dB) =50 MHz;

+10% (0.9dB) =160MHz ; + 30% (3dB) =320MHz

(sinewave relative to 1 kHz/into 50Q)

Vpp, Vrms, dBm

+5 Vpk AC + DC (into 50Q0); +10Vpk AC + DC (open circuit)

1% of setting + SmV + 0.5% of amplitude

500 typical (fixed); > 10MQ (output disabled)

Short-circuit protected; Overload relay automatically disables main output
42Vpk max

TTL-compatible into>1k(}

500 standard

42Vpk max

-60dBc DC ~ 200kHz, Ampl > 0.1 Vpp

-55dBc 200kHz ~ 1 MHz, Ampl > 0.1 Vpp ; —45 dBc TMHz ~ 10 MHz, Ampl > 0.1Vpp ;
-30dBc 10MHz ~ 320MHz, Ampl > 0.1Vpp

< 0.1% (Ampl=1Vpp) DC~100 kHz

<15ns

<5%

1% of period +5 ns

0.01% to 99.99% (limited by the current frequency setting)

20ppm +500ps(4)

< 0.1% of peak output
0% ~ 100%

PULSE Frequency TuHz ~25MHz
CHARACTERISTICS | Pulse Width =20nS (limited by the current frequency setting)
Variable duty Cycle 0.019% ~ 99.99% (limited by the current frequency setting)
Overshoot <5%
Jitter 20ppm + 500ps(4)
PULSE GENERATOR
PULSE GENERATOR | Amplitude 1mVpp ~ 2.5 Vpp (into 50Q)
2mVpp ~ 5 Vpp (open-circuit)
Offset +1 Vpk AC + DC (into 500Q))
+2Vpk AC + DC (Open circuit)
Frequency TuHz ~ 25MHz
Pulse Width 20nS ~ 999.9ks (limited by the current frequency setting)
Variable duty Cycle 0.01% ~ 99.99%(limited by the current frequency setting)

Leading and Trailing Edge Time(5)
Overshoot
Jitter

10nS ~ 205(1ns resolution) (limited by the current frequency and pulse width settings)
<5%
100ppm + 500ps (4)
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ECIFICATION

RF GENERATOR
Waveforms Sine, Square, Ramp, Pulse, Noise, ARB
Amplitude (into 500) TmVpp to 2 Vpp (MFG-2XXXMF); TmVpp to 1 Vpp (MFG-2XXXMR)
Offset +1 Vpk AC + DC (into SOQ),‘ +2Vpk AC + DC (Open circuit)
Frequency TuHz ~160MHz (MFG-2XXXMF); TuHz ~ 320MHz (MFG-2XXXMR)
MODULATION/ Modulation Type AM, FM, PM, FSK, PWM (The detail same as CH1 modulation specification)
SWEEP Sweep Type Frequency
Source INT/EXT(INT only for AM, FM, PM, PWM)
PSK Carrier Waveforms Sine, Square, Triangle, Ramp, Pulse
Modulating Waveforms 50% duty cycle square
Internal Frequency 2 mHz to 1 MHz
Phase Range 0"~ 360.0°
Source Internal /External
ASK Carrier Waveforms Sine, Square, Triangle, Ramp, Pulse
Modulating Waveforms 50% duty cycle square
Internal Frequency 2mHzto 1 MHz
Amplitude Range 0% ~ 100.0%
Source Internal /Externa
ARB function Sample Rate 200 MSa/s
Waveform Length 16k points
Amplitude Resolution 14 bits
User-defined output section From point 2 ~ 16384 (optional)
Jitter 20ppm +5ns
POWER AMPLIFIER
POWER AMPLIFIER | Input Impedance 10K
Input Voltage 1.25Vpmax
Working Mode Constant Voltage
GCain 20dB
Output Power (RL=8)) ZOW\}Square)
Qutput Voltage 12.5Vpmax
OQutput Current 1.6Amax
Rise/Fall Time <2.5uS
Full Power Bandwidth DuC-'IOOKHZ

Overshoot
Total Harmonic Ddistortion
Ground Isolation

5%
< 0.19% (Ampl >1Vpp); 20Hz ~ 20 kHz
42Vpk max

ADVANCED FUNCTIONS

AM MODULATION

FM MODULATION

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Depth

Source

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Peak Deviation

Source

Sine, Square, Triangle, Ramp, Pulse, Arb
Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz (Int) DC ~ 20kHz (Ext)

0% ~ 120.0%
Internal / External

Sine, Square, Triangle, Ramp

Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz (Int) DC ~ 20kHz (Ext)
DC to max frequency

Internal | External

PM Carrier Waveforms Sine, Square, Triangle, Ramp
Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp
Modulation Frequency 2mHz ~ 20kHz (Int) DC ~ 20kHz (Ext)
Phase Deviation 0" ~360.0"
Source Internal | External

SUM Carrier Waveforms Sine, Square, Triangle, Ramp
Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp
Modulation Frequency 2mHz ~ 20kHz (Int) DC ~ 20kHz (Ext)
SUM Depth 0% ~ 100.0%
Source Internal / External

PWM Carrier Waveforms Sine, Square, Triangle, Ramp
Modulating Waveforms Sine, Square, Triangle,Upramp, Dnramp
Modulation Frequency 2mHz ~ 20kHz (Int) DC ~ 20kHz (Ext)
Phase Deviation 0% ~ 100.0% pulse width
Source Internal / External

FSK Carrier Waveforms Sine, Square, Triangle, Ramp, Pulse
Modulating Waveforms 50% duty cycle square
Internal Frequency 2mHzto1 MHz
Frequency Range 1 U Hz to max frequency
Source Internal | External

SWEEP Waveforms Sine, Square, Triangle, Ramp
Type Linear or Logarithmic
Sweep Direction Sweep up or sweep down
Start/Stop Freq TuHz to max frquency
Sweep Time Tms to 500s
Source Internal / External
Trigger Single, External, Internal
Marker Marker signal on falling edge (programmable)
Source Internal / External

BURST Waveforms Sine, Square, Triangle, Ramp
Frequency TuHz ~ Max Frequency

Pulse Count
Start/Stop Phase
Internal Frequency
Gate Source
Trigger Source

1~1000000 Cycles or intfinite
-360.0°~ +360.0"
Tus~500s

External Trigger

Single, External, Internal




SPECIFICATIONS
TRIGGER DELAY NCycle, Infinite 0s~100s
EXTERNAL Type For FSK, Burst, Sweep

TRIGGER INPUT Input Level TTL Compatibility
Slope Rising or Falling(Selectable)
Pulse Width ~100ns
Input Impedance 10k€Q), DC coupled
EXTERNAL Type For AM, FM, PM, SUM, PWM
MODULATION Voltage Range +5V full scale
INPUT Input Impedance 10kQ
Frequency DC to 20kHz
Ground Isolation 42Vpk max

TRIGGER OUTPUT | Type

Level TTL Compatible into 50Q
Pulse Width ~450ns
Maximum Rate 1MHz
Fan-out =4 TTL Load
Impedance 50Q Typical
FREQUENCY Range SHz ~ 150MHz
COUNTER Accuracy Time Base accuracy+1count
Time Base +20ppm (23°C£5°C)
Resolution The maximum resolution is : 100nHz for 1Hz, 0.1Hz for T00MHz
Input Impedance 1kQ1pf
Sensitivity 35mVrms ~ 30Vms (5Hz ~ 150MHz)
| Ground Isolation 42Vpk max
Dual Channel Phase -180- ~180- Synchronize phase
Function Track CH2=CHI1
(CH1/CH2) Coupling Frequency (Ratio or Difference)
Dsolink Amplitude & DC Offset
v
OTHER Store/Recall 10 Groups of Setting Memories
Interface LAN, USB
| Display 4.3 inch TFT LCD, 480 x 3 (RGB) x 272
GENERAL Power Source AC 100 ~ 240V, 50 ~ 60Hz or AC 100 ~ 120V, AC 220 ~ 240V, 50 ~ 60Hz

SPECIFICATIONS

Power Consumption
Operating Environment

For FSK, Burst, Sweep

30W or 80W (With power amplifier)
Temperature to satisfy the specification : 18 ~ 28" C; Operating temperature : 0 ~ 40°C ; Relative Humidity:
= 80%, 0~ 40°C, = 70%, 35 ~40°C; Installation category : CAT ||

2000 Meters
IEC 61010 degree 2, Indoor use
-10 ~ 70°C, Humidity : = 70%

Operating Altitude
Pollution Degree
Storage Temperature
Dimensions & Weight

266(W) x 107(H) x 293(D) mm ; Approx. 2.5kg

The specifications apply when the function generator is powered on for at least 30 minutes under +20°C—+30°C.

Specifications subject to change without notice. MFG-2000GD1BH

Note : 1. A total of ten waveforms can be stored. (Every waveform can be composed of a maximum of 16k points.)
2. Add 1/10th of output amplitude and offset specification per °C for operation outside of 0°C to 28°C range (1-year specification).

3. DC offset set to zero
4. Jitter specification for RF Generator: 20ppm +5ns
5. Only Pluse channel support

ORDERING INFORMATION

MFG-2110 10MHz Single Channel Arbitrary Function Generator with Pulse Generator

MFG-2120 20MHz Single Channel Arbitrary Function Generator with Pulse Generator

MFG-2120MA  20MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation,
Power Amplifier

MFG-2130M 30MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation

MFG-2160MF  60MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation,
160MHz RF Aignal Generator

MFG-2160MR  60MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation,
320MHz RF Signal Generator

MFG-2230M 30MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation

MFG-2260M 60MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation

MFG-2260MFA 60MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation,
160MHz RF Signal Generator, Power Amplifier

MFG-2260M RA 60MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation,
320MHz RF Signal Generator, Power Amplifier

ACCESSORIES

Quick Start Guide x 1, CD-ROM with MFG Software and

User Manual x 1

GTL-110 BNC Cablex1 (MFG-2110/2120/2120MA/2130M/
2160MF/2160MR)

GTL-110 BNC Cable x 2 (MFG-2230M/2260M/2260MFA/
2260MRA)

OPTIONAL ASSESSORIES

GTL-246 USB Type A to Type B cable

FREE DOWNLOAD
Arbitrary Waveform Editing Software

Global Headquarters

GOOD WILL INSTRUMENT CO,, LTD.

No.7-1, |hongsing Road, Tucheng Dist., New Taipei City 236, Taiwan
T +886-2-2268-0389 F +886-2-2268-0639

E-mail: marketing@goodwill.com tw

China Subsidiary

GOOD WILL INSTRUMENT (SUZHOU) CO.,, LTD.
No. 521, Zhujiang Read, Snd, Suzhou Jiangsu 215011 China

U.S.A. Subsidiary
INSTEK AMERICA CORP.

T +1-909-399-3535 F +1-909-399-0819
E-mail: sales@instekamerica.com

Japan Subsidiary

TEXIO TECHNOLOGY CORPORATION.

5198 Brooks Street Montclair, CA 91763, U.S.A.

GYINSTEK

T +86-512-6661-7177 F +86-512-6661-7277
E-mail: marketing@instek.com.cn

Malaysia Subsidiary
GOOD WILL INSTRUMENT (M) SDN. BHD.

No. 1-3-18, Elit Avenue, Jalan Mayang Pasir 3,
11950 Bayan Baru, Penang, Malaysia

T +604-6111122 F +604-6115225

E-mail: sales@goodwill.com.my

Europe Subsidiary

GOOD WILL INSTRUMENT EURO B.V.
De Run 5427A, 5504DG Veldhoven, THE NETHERLANDS
T +31(0)40-2557790 F +31(0)40-2541194

7F Towa Fudosan Shin Yokohama Bldg., 2-18-13 Shin
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T +81-45-620-2305 F +81-45-534-7181

E-mail: info@texio.co.jp

Simply Reliable
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E-mail : gwinstek@gwinstek.co.kr
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GSP-730 3GHz SPECTRUM ANALYZER & GRF-1300 COMMUNICATION TRAINER
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Turn-key Solution for RF and Communication
Experiment Courses

GW Instek GSP-730 is a 3 GHz Spectrum Analyzer developed mainly to fulfill the
demands of RF Communication educations. The budget constraint and the lack of
teaching tools are normally the two hurdles for schools to draw back from providing
good courses for RF communication experiments. GSP-730, featuring full functions
a moderate spectrum analyzer should provide, along with GRF-1300 training kit
possesses a unique position in the field as an economic turn-key solution for 3GHz
RF Communication Experiment courses.

With its components, GSP-730 Spectrum Analyzer, GRF-1300 Trainer and a PC, properly
connected, a tangible system is integrated for performing on-the-fly experiments while

the lecture is being given. Using a PC, the teacher can present teaching material with ppt.

files and at the same time control GSP-730 and GRF-1300 to perform experiments and
get spectrum displays and parameter readings on the PC screen. A ppt. file teaching
material, a remote control software, a student's textbook, and a teacher's textbook are
available to support this E-teaching system.

Exporiment Example: FSK/FM Signal Massureaf?

Fully-electronic RF Training System

The combination of GSP-730 and GRF-1300 forms a fundamental training system for RF
communication and telecommunication classes in the universities, colleges, vocational
schools, and the training centers of military and private companies. GSP-730 and GRF-
1300 together provide an economic solution to clear away two obstacles, budget
constraint and the lack of teaching tools, for the installation of an expensive training system.

GSP-730 & GRF-1300

FEATURES

GSP-730 SPECTRUM ANALYZER

* Frequency Range : 150kHz ~ 3GHz

e Autoset Function

* Noise level : <-100dBm

* RBW Range : 30kHz, 100kHz, 300kHz,
TMHz

* ACPR/CHPW/OCBW Measurement

¢ 3 Traces in Different Colors

« Split Window Function

e Limit Line Function

« Remote Control Software

o Presentation Material for Training Courses

o Support Interface : USB Device/Host,
RS-232C

e 5.6” TFT LCD with VGA Output

GRF-1300 COMMUNICATION TRAINER

* Waveform Support :
Sine Wave : 0.1 ~ 3MHz
Square Wave : 0.1 ~ 3MHz
Triangle Wave : 0.1 ~ 3MHz

* RF Frequency : 870 ~ 920MHz

* AM Modulation & FM Modulation

« 5 On/Off Switches and 5 Test Points to
Simulate 8 Failure Conditions for
Trouble-Shooting Study

¢ USB Interface to Provide Remote Control

APPLICATIONS

* Education, Training
« Fourier Theory Investigation
 Motherboard Circuit Measurement

« Wireless Communication Signal
Measurements

= GSM, 3G, 4G Mobile Phone
= Bluetooth, Zigbee, Wi-Fi
- AM/FM Modulation

« Remote Controller Mainteinance

GUINSTEK

Simply Reliable
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SPECIFICATIONS

GSP-730
FREQUENCY Frequency Range Setting Range 150kHz ~ 3GHz
Center Frequency Setting Resolution 0.1MHz
Accuracy within £50kHz (frequency span : 0.3GHz ~ 2.6GHz, 20 +5°C)
Frequency Span Setting range 1MHz ~ 3GHz
Accuracy within £3% (frequency span : 0.3GHz ~ 2.6GHz, 20 +5°C)
Resolution Bandwidth Setting Range 30KHz, 100KHz, 300KHz,1MHz
SSB Phase Noise -85dBc/Hz (typical, 500kHz offset, RBW : 30kHz, Sweep time : 1.5s, Span : IMHz@1GHz)
Inherent Spurious Response less than -45dBc@-40dBm Ref. Level (typical less than -50dBc)
AMPLITUDE Reference Level Input Range +20 ~ -40dBm
Accuracy Within +2dB (1GHz) ; SPAN : SMHz
Unit dBm, dBV, dBpV
Average Noise Level < -100dBm (typical, center frequency : 1GHz RBW : 30kHz)
Frequency Characteristic within +3.0dB@300MHz ~ 2.6GHz
within +6,0dB@80 ~ 300MHz, 2,6 ~ 3GHz
Input Input Impedance 50Q
Input VSWR less than 2.0@input att=10dB
Input damage level +30dBm (CW average power), 25VDC
Input connector N connector
SWEEP Sweep Time Setting Range 300ms ~ 8.4s, auto (not adjustable)
Accuracy within £2% (frequency span : full span)
GENERAL Communication Display 640 x 480 RGB color LCD
Interface RS-232C Sub-D female-D 9 pins
USB Connector USB Host/Device full speed supported
VGA Output Sub-D female 15 pins
Power Source AC 100~240V, 50/60Hz
OTHER Operating Temperature 5 ~45°C (Guaranteed at 25 +5°C, without soft carrying case)
Operating Humidity Less than 45°C / 90%RH
Storage Temperature -20 ~ 60°C, less than 60°C / 70%RH
Dimensions 296 (L) x 153 (W) x 105 (H) mm
Weight Approx. 2.2kg
GRF-1300
BASE BAND Waveforms Sine, Square, Triangle
Frequency Range 0.1~ 3MHz ; Step : 10kHz
Amplitude 21.5Vpp
Harmonics Distortion 2 -30dBc
RF/FM ANALYSIS Frequency Accuracy +0.15MHz
Adjustable Range > 45MHz (870M ~ 920MHz) ; Step: TMHz
Power Range >-15dBm
FM Max Frequency Deviation >3MHz
AM Peak Difference 2 -18dBm
INTERFACE UsB USB Device
DIMENSIONS & 165(W) x 155(H) x 90(D)mm, 1.2kg
WEIGHT

ORDERING INFORMATION
GSP-730

3GHz Spectrum Analyzer
GRF-1300
ACCESSORIES

GSP-730 Quick start manual x 1, User manual CD x 1, Power cord x1
GRF-1300 Experiment text book of student version, Power point file and remote control software CD,
RF cable x 3, Antenna x 1, N to SMA adaptor connector, Power cord x 1

RF and Communication System Trainer

Specifications subject to change without notice.

OPTION

PC Software

Experiment text book of teacher version

FREE DOWNLOAD

SP-730GD1DH

Remote Monitor Software

Global Headquarters
GOOD WILL INSTRUMENT CO., LTD.

No.7-1, Jhongsing Road, Tucheng Dist., New Taipei City 236, Taiwan

T +886-2-2268-0389 F +886-2-2268-0639
E-mail: marketing@goodwill.com.tw

China Subsidiary
GOOD WILL INSTRUMENT (SUZHOU) CO., LTD.
NO. 69, Lushan Road, SND, Suzhou Jiangsu 215011 China

T +86-512-6661-7177 F +86-512-6661-7277
E-mail: marketing@instek.com.cn

Malaysia Subsidiary
GOOD WILL INSTRUMENT (M) SDN. BHD.

27, Persiaran Mahsuri 1/1, Sunway Tunas,
11900 Bayan Lepas, Penang, Malaysia

T +604-6309988 F +604-6309989

E-mail: sales@goodwill.com.my

U.S.A. Subsidiary

INSTEK AMERICA CORP.

3661 Walnut Avenue Chino, CA 91710, U.S.A.
T +1-909-5918358 F +1-909-5912280

E-mail: sales@instekamerica.com

Japan Subsidiary

INSTEK JAPAN CORPORATION
4F, Prosper Bldg, 1-3-3 lwamoto-Cho Chiyoda-Ku,
Tokyo 101-0032 Japan

T +81-3-5823-5656 F +81-3-5823-5655
E-mail: info@instek.co.jp

Korea Subsidiary

GOOD WILL INSTRUMENT KOREA CO., LTD.
Room No.805, Ace Hightech-City B/D 1Dong,
Mullae-Dong 3Ga 55-20, Yeongduengpo-Gu, Seoul, Korea
T +82-2-3439-2205 F +82-2-3439-2207

E-mail : gwinstek@gwinstek.co.kr
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Priloha ¢. 2: Zoznam subdodavatelov

Nazov subdodavatela ICO Predmet subdodavky Podiel subdodavky
k hodnote zmluvy vyjad-
reny sumou vratane
DPH
0
Nazov subdodavatela Osoba opravnena konat’ za subdodavatela

(meno, priezvisko, adresa pobytu, datum narodenia)

POdpis © oo

Ing. Jifi Kalvoda, konatef, v. r.

Datum: 18.07.2022

V pripade, Ze vitazny uchddza¢ neuvazuje so subdoddvatel'mi, prilohu & 2 predloZi tiez a v stlpci , Podiel
subdoddvky k hodnote zmluvy vyjadreny sumou”uvedie hodnotu 0.
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