FAKULTA
STROJNI
CVUT V PRAZE

SMLOUVA O ZAJISTENI SLUZEB KALIBRACE

uzaviend podle ust. § 1746 odst. 2 zakona €. 89/2012 Sb., obéansky zakonik, ve znéni pozdéjsich
predpist (dale jen ,0Z") a v ndvaznosti na vysledek zadavaciho fizeni na vefejnou zakazku s nazvem

»Kalibrace (frekvencni generdator) - RD“ (dale jen ,Verejna zakazka“), které bylo realizovano dle
zédkona €. 134/2016 Sb., o zadavéni verejnych zakazek, ve znéni pozdéjsich predpisd (dale jen ,ZZVZ")

1. Smluvni strany

Ceské vysoké uéeni technické v Praze, Fakulta strojni

se sidlem: Jugoslavskych partyzan( 1580/3, Praha 6, PSC 160 00
adresa fakulty: Technicka 4, Praha 6, PSC 160 00

ICO: 684 07 700

DIC: CZ68407700

(dale jen ,EVUT“) na strané jedné

a

Poskytovatel
MEROS, spol. s r.o.
se sidlem Starozubecka 1453, Zub¥i, PSC 756 54

zapsana v obchodnim rejstfiku vedeném Krajskym soudem v Ostravé, oddil C, vlozka 1734

ICO: 428 66 014
DIC: CZ24866014

(dale jen ,Poskytovatel") na strané druhé

(CVUT a Poskytovatel déle spole¢né jen ,,Smluvni strany“ nebo kazdy z nich samostatné jen
,Smluvni strana“)

uzaviraji dnesniho dne, mésice a roku tuto smlouvu o zajisténi sluzeb kalibrace (dale jen
»Smlouva“).



2.1.

2.2.

2.3.

2.4,

2.5.

2.6.

2.7.

3.1.

Uvodni ustanoveni

CVUT je vefejnou vysokou gkolou fadné existujici podle ¢eského pravniho fadu (zejména zdkona
¢. 111/1998 Sh., o vysokych Skolach, ve znéni pozdéjsich predpisd) a splfiuje veskeré podminky
a pozadavky stanovené ve Smlouvé, je opravnéno tuto Smlouvu uzavfit a fadné plnit zavazky v
ni obsazené.

Poskytovatel je radné zaloZenou a existujici organizaci/pravnickou osobou/fyzickou osobou a
spliiuje veskeré podminky a pozadavky stanovené ve Smlouvé, je opravnén tuto Smlouvu uzavfit
a fadné plnit povinnosti v ni obsazené; Poskytovatel ziskal vSechny potfebné souhlasy, povoleni
a opravnéni, kterd mu umozni plnit tuto Smlouvu.

Poskytovatel bere na védomi, 7e CVUT povaZuje Ucast Poskytovatele ve Vefejné zakdzce pfi
splnéni kritérii ucasti za potvrzeni skute¢nosti, Ze Poskytovatel je ve smyslu § 5 odst. 1 OZ
schopen pfi plnéni Smlouvy jednat se znalosti a peclivosti, kterd je s jeho povolanim nebo stavem
spojena, s tim, Ze pripadné jeho jednani bez této odborné péce pujde k jeho tiZi. Poskytovatel
nesmi svou kvalitu odbornika ani své hospodarské postaveni zneuzit k vytvareni nebo k vyuziti
zavislosti slabsi strany a k dosaZeni zfejmé a ned(ivodné nerovnovahy ve vzdjemnych pravech a
povinnostech Smluvnich stran.

Poskytovatel bere na védomi, Ze se svou Ucasti ve Vefejné zakazce hldsi jako pfislusnik urcitého
stavu nebo povolani k odbornému vykonu nebo jinak vystupuje jako odbornik a dle § 2950 OZ
tak nahradi skodu, zpUsobi-li ji nedplnou nebo nespravnou informaci nebo Skodlivou radou
danou za odménu v zaleZitosti svého védéni nebo dovednosti.

Poskytovatel prohlasuje, Ze disponuje veskerymi odbornymi predpoklady potifebnymi pro
poskytnuti sluzeb dle Smlouvy, a to v€etné dostatecnych znalosti pFirucek vztahujicich se k
poskytovani dotaci, je k poskytovani sluzeb opravnén a na jeho strané neexistuji Zadné prekazky,
které by mu branily pInéni dle Smlouvy CVUT poskytnout.

Poskytovatel prohlasuje, Ze na sebe prejima nebezpeci zmény okolnosti ve smyslu § 1765 odst.
2 0Z.

CVUT v souladu se ZZVZ realizovalo zadavaci fizeni na Vefejnou zakazku (déle jen ,Zadavaci
fizeni“). Nabidka predloZzend Poskytovatelem byla v Zaddvacim fizeni vyhodnocena jako
ekonomicky nejvyhodnéjsi a Poskytovatel je tedy dodavatelem, s nimZ je vnavaznosti na
vysledky Zaddvaciho fizeni uzavirdna tato Smlouva.

Ucel a predmét Smlouvy

Ucelem Smlouvy je vymezit rdmcové podminky pro plnéni jednotlivych vefejnych zakazek
zaddvanych Poskytovateli. Pfedmétem jednotlivych verejnych zakazek budou sluzby kalibrace
etalonu frekvence dle specifikace CVUT uvedené v pfiloze ¢. 1 této Smlouvy (dale jen , Sluzby“).



3.2

3.3.

3.4.

3.5.

4.1.

4.2.

4.3.

5.1.

5.2.

6.1.

Uzavienim Smlouvy nevznikd Poskytovateli bez dalSiho pravo ani povinnost poskytovat sluzby,
ani pravo na zaplaceni ceny za poskytnuti téchto sluzeb. CVUT bude zadavat veFejné zakazky na
zakladé Smlouvy vyluéné podle svych aktualnich potreb, svého uvdzeni a s ohledem na své
rozpocCtové moznosti, a to prostiednictvim objednavek ucinénych na zdkladé Smlouvy.

CVUT se zavazuje fadné poskytnuté Sluzby prevzit a zaplatit za né Poskytovateli cenu ve vysi a
za podminek stanovenych v ¢lanku 6. Smlouvy.

Veskeré Sluzby, které budou predmétem verejnych zakdzek zaddvanych na zakladé Smlouvy a
jejich ptiloh, je Poskytovatel povinen poskytnout CVUT v souladu s nabidkou Poskytovatele,
ktera byla vybrana jako nejvhodnéjsi v Zaddvacim fizeni.

Poskytovatel vyslovné souhlasi a zavazuje se CVUT pro ptipad, ze ke spIinéni pozadavk( CVUT
vyplyvajicich ze Smlouvy vcetné jejich pfiloh a k fddnému poskytovani Sluzeb budou potfebné i
daldi sluzby vyslovné neuvedené ve Smlouvé &i jejich prilohach, tyto sluzby CVUT poskytnout.

Objednavky

CVUT bude jednotlivé vefejné zakazky na zdkladé Smlouvy zaddvat prostiednictvim
samostatnych objedndvek, na zakladé nichz bude Poskytovatel povinen poskytovat CVUT Sluzby
v souladu s touto Smlouvou a v rozsahu dle podminek stanovenych v jednotlivé objednavce.

Obsahem objednavky bude zejména:

a) oznacéeni CVUT coby objednatele;

b) ciselné oznaceni objedndvky;

c) vécné vymezeni poZadovanych Sluzeb a jejich rozsahu;
d) vymezeni doby poskytnuti Sluzby.

Objednavky budou zasildny Poskytovateli pisemné e-mailem na kontaktni Udaje v ¢lanku 8.
Smlouvy. Poskytovatel potvrdi CVUT pfijeti objedndvky pisemné na e-mail odesilatele bez
zbytecného odkladu poté, co mu bude objednavka dorucena.

Doba a misto plnéni

Tato Smlouva je uzaviena na dobu 4 let ode dne jejiho uzavieni. Poskytovatel se zavazuje po
dobu platnosti a u¢innosti Smlouvy poskytovat CVUT Sluzby v rozsahu a kvalité stanovené ve
Smlouvé a na zakladé jednotlivych objednavek.

Veskeré Sluzby na zakladé objednavek budou Poskytovatelem plnény do 10 pracovnich dnl ode
dne obdrzeni objednavky, nedohodnou-li se Smluvni strany jinak.

Cena a platebni podminky

Poskytovateli nalezi za skutecné odebrané Sluzby uvedené v ¢lanku 3. Smlouvy cena za Sluzby
dle specifikace uvedené v pfiloze €. 2 této Smlouvy (dale jen ,, Cena za Sluzby“).



6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

Poskytovatel je povinen CVUT fadné poskytnuté Sluzby na zakladé objednavek vyuétovat, a to
vzdy nejpozdéji do 10 pracovnich dni po skonceni kalendarniho mésice, v némz byla realizace
objedndvky dokoncena.

Poskytnuté Sluzby budou hrazeny na zdkladé vyuctovani dle ¢l. 6.2. Smlouvy po predlozeni
faktury/danového dokladu znéjiciho na ¢astku odpovidajici cené za Sluzby poskytnuté na zakladé
objednavek, kterad je stanovena jako soucin rozsahu skutec¢né odebranych Sluzeb na zakladé
objednavky (pocet odebranych Sluzeb) a Ceny za Sluzby.

Cena za Sluzby zahrnuje jak pfiméreny zisk Poskytovatele, tak i veskeré naklady spojené
s plnénim takto vymezenym ve Smlouvé, zejména, nikoliv vSak vylu¢né, i naklady spojené
s dopravou, které vzniknou na strané Poskytovatele. Cena za Sluzby je cenou maximalni, nejvyse
pfipustnou a kone¢nou.

Cena za Sluzby je stanovena jako maximalni a neprekrocitelna, nezavisld na vyvoji cen a
kursovych zméndach a mlze byt ménéna pouze pisemnym dodatkem ke Smlouvé, a to pouze
v pfipadé, Ze po uzavieni Smlouvy a pred skoncenim doby, na kterou byla sjednana, dojde ke
zméné sazeb DPH (je mozna vyhradné zména vyse DPH).

Lhata splatnosti faktury je 30 kalendafnich dnd od data jejiho doruéeni CVUT. Zaplacenim
Uctované castky se rozumi den jejiho odeslani na Ucet Poskytovatele. Dariové doklady - faktury
vystavené Poskytovatelem podle Smlouvy budou v souladu s pfisluSnymi pravnimi pfedpisy
Ceské republiky obsahovat zejména tyto udaje:

a) nazev, identifika¢ni ¢islo a sidlo CVUT;

b) dariové identifika¢ni ¢islo CVUT;

c¢) obchodni firmu/nazev, identifikaéni ¢islo a sidlo Poskytovatele;
d) danové identifikacni Cislo Poskytovatele;

e) evidencni Cislo danového dokladu;

f)  rozsah a predmét Sluzeb, a to s uvedenim poctu poskytovanych Sluzeb a jednotkové ceny
za Sluzby v K¢;

g) Cislo objednavky;

h) datum vystaveni dafiového dokladu, datum splatnosti a datum uskutecnéni zdanitelného
plnéni;

i) celkovou Cenu za Sluzby v K¢ (zaklad dané, sazbu dané a jeji vysi, cena v K¢ v€etné DPH);

j)  oznaceni banky a Cislo bankovniho uctu;

k) podpis opravnéné osoby;

) pfipadné dal$i udaje pozadované CVUT.

Pokud danovy doklad — faktura nebude vystavena v souladu s platebnimi podminkami
stanovenymi Smlouvou nebo nebude splfovat pozadované zakonné ndlezitosti nebo nebude-li
doruéena CVUT do terminu uvedeného vyse, je CVUT opravnéno dariovy doklad - fakturu
Poskytovateli vratit jako neuplnou, resp. nesprdvné vystavenou k doplnéni, resp. novému
vystaveni ve Ihdté splatnosti. V takovém pripadé CVUT neni v prodleni s Ghradou Ceny za Sluzby
nebo jeji ¢asti a Poskytovatel vystavi opravenou fakturu s novou, shodnou Ihdtou splatnosti,



ktera zacne plynout dnem doruceni opraveného nebo nové vyhotoveného danového dokladu -

faktury CVUT. Poskytovatel je povinen vystavovat dafiové doklady — faktury podle pokyn& CVUT

k jednotlivym ndleZitostem uvedenym vyse.

6.8. Proti jakymkoli pohleddvkdm CVUT za Poskytovatelem m(ze CVUT zapoéist pohledavky

Poskytovatele za CVUT vyplyvajici ze Smlouvy.

7. Prava a povinnosti Smluvnich stran

7.1. Poskytovatel se zavazuje po dobu ucinnosti Smlouvy:

7.1.1.

7.1.2.

zajistovat poskytovani vsech Sluzeb definovanych v ¢lanku 3. Smlouvy na zakladé
jednotlivych objednavek v souladu s:

- touto Smlouvou a dle objednavek CVUT;

- Zadavaci dokumentaci a dale nabidkou Poskytovatele podanou vrdmci
Zadavaciho fizeni;

- vSemi prislusnymi povolenimi (pficemZ Poskytovatel nese riziko, Ze jakékoliv
povoleni nebude vydano, bude opomenuto nebo nebude vyhovovat dané situaci
nebo Ze budou jednotlivda povoleni vzdjemné vrozporu), kterd jsou pro
poskytovani Sluzeb podle této Smlouvy nezbytn3;

- obecné zdvaznymi predpisy;

- zavedenou odbornou praxi, zejména vSemi standardy, postupy, metodami a
procedurami, které jsou v souladu s obecné zdvaznymi prdavnimi predpisy, a s
vynaloZenim takového stupné dovednosti, péce a peclivosti, kterd by byla bézné a
rozumné ocekavana;

zajistit, aby poskytovani Sluzeb bylo zajisténo radné kvalifikovanymi a vyskolenymi
osobami Poskytovatele.

7.2. Poskytovatel se dale zavazuje:

7.2.1.

7.2.2.

7.2.3.

7.2.4.

pfi poskytovani Sluzeb dle Smlouvy byt CVUT k dispozici, vystupovat proaktivné a
aktivné spolupracovat s osobou opravnénou jednat za CVUT dle €lanku 8 Smlouvy;

pozadat véas CVUT o potiebnou soudinnost za Géelem fadného pInéni Smlouvy;
chranit zajmy CVUT;

poskytovat Sluzby dle Smlouvy svédomité a s Fadnou a odbornou péci. Pfi poskytovani
Sluzeb je Poskytovatel vazan platnymi a G¢innymi pravnimi predpisy a pokyny CVUT.
Poskytovatel je povinen pFi vykonu své &innosti véas pisemné upozornit CVUT na
zfejmou nevhodnost jeho pokynd, jejichz nasledkem muizZe vzniknout Skoda nebo
nesoulad s platnymi a U¢innymi pravnimi predpisy. Pokud CVUT navzdory tomuto
upozornéni trvd na svych pokynech, Poskytovatel neodpovida za Skodu vzniklou v této
pri¢inné souvislosti, a v pfipadé, Ze takovyto pokyn prokazatelné povede k nepfiznani



7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

finan¢ni podpory, ma Poskytovatel narok na thradu Ceny za Sluzby;
7.2.5. Ze pfisvé &innosti bude dbat, aby nebyla poskozena dobra povést a dobré jméno CVUT;

7.2.6. e vystupy své ¢innosti, zachycené a predané CVUT v jakékoliv podobé&, neposkytne
bez predchoziho pisemného souhlasu CVUT tFeti strané;

7.2.7. informovat CVUT o stavu vystupl své ¢innosti nejpozdéji do 3 pracovnich dndi poté, co
byl k tomu ze strany CVUT vyzvan.

Poskytovatel se dale zavazuje

7.3.1. archivovat veskeré pisemnosti zhotovené pro nebo pfi poskytovani Sluzeb dle Smlouvy
a umoznit osobam oprdvnénym k vykonu kontroly, z néhoz jsou Sluzby poskytované
dle Smlouvy hrazeny, provést kontrolu doklad( souvisejicich s timto plnénim, a to po
celou dobu archivace, minimélné viak do konce roku 2034. CVUT je opravnéno po
uplynuti 10 let od ukonceni plnéni podle Smlouvy od Poskytovatele vySe uvedené
dokumenty bezplatné prevzit;

7.3.2. jako osoba povinna dle ust. § 2 pism. e) zdkona ¢. 320/2001 Sb., o finan¢ni kontrole ve
vefejné spravé, ve znéni pozdéjsich predpist, spoluplsobit pfi vykonu finanéni
kontroly, mj. umoznit vSem subjektlm opravnénym k vykonu kontroly pristup ke viem
dokumentlm, tedy i k tém castem nabidek, smluv a souvisejicich dokumenta, které
podléhaji ochrané podle zvlastnich pravnich predpisl (napf. obchodni tajemstvi), a to
za predpokladu, Ze budou splnény pozadavky kladené pravnimi predpisy; tuto
povinnost rovnéz zajisti Poskytovatel u svych pripadnych poddodavatel(.

Poskytovatel odpovida za plnéni poskytnuté dle Smlouvy CVUT, zejména za dodrieni viech
zakonnych podminek a povinnosti souvisejicich s poskytovanymi Sluzbami dle Smlouvy.

Pokud pfi poskytovani Sluzeb dle Smlouvy vyuZije Poskytovatel sluzeb tfetich stran, bude
Poskytovatel za tuto treti stranu odpovidat, jako by plnil sdm, vcetné odpovédnosti za
zpUsobenou skodu.

CVUT si vymezuje pravo neuhradit Cenu za Sluzby &i jeji odpovidajici ¢ast v ptipadé, ze nedojde
k poskytnuti SluZzeb v souladu se Smlouvou, resp. danou objednavkou.

CVUT je povinno poskytnout Poskytovateli potfebnou soucdinnost, zejména vstupni podklady,
informace a potiebna vysvétleni nezbytnd k fadnému plnéni Smlouvy, a dale je povinno ucinit
vse, aby Poskytovatel mohl splnit svij zdvazek, zejména poskytnout Poskytovateli véas Gdaje a
informace, které jsou nebo mohou byt pro poskytnuti Sluzby nezbytné.

CVUT je opravnéno provadét kontroly poskytovani Sluzeb dle Smlouvy a posoudit, zda jsou
poskytovany v souladu se Smlouvou. V piipadé, 7e dochazi z pohledu CVUT k poruseni
povinnosti stanovenych Smlouvou, je CVUT opravnéno vyzvat Poskytovatele ke zjednani
napravy. Poskytovatel je povinen takovému poZadavku vyhovét. V pfipadé, Ze Poskytovatel
s ndvrhem nesouhlasi, Smluvni strany postupuji v souladu s ¢ldnkem 12 Smlouvy.



7.9.

8.1.

8.2.

8.3.

9.1.

9.2.

9.3.

CVUT ma pravo vyzyvat Poskytovatele k jednani, na kterych je Poskytovatel povinen poskytovat
pozadovana vysvétleni k dotazim CVUT bezprostiedné se tykajicich plnéni Smlouvy. Cena za
poskytovani vysvétleni dle tohoto odstavce je jiz zahrnuta v Cené za Sluzby dle Smlouvy. CVUT
je oprdvnéno pozadat treti osobu o provedeni kontroly Sluzeb poskytnutych na zdkladé Smlouvy
a Poskytovatel je povinen se tfeti osobou spolupracovat tak, jako kdyby se jednalo o poZadavky
CVUT.

Zastupci Smluvnich stran, oznamovani

Poskytovatel jmenoval tuto osobu, ktera bude zodpovédna za organizacni zajisténi a komunikaci
v souvislosti s plnénim Smlouvy a objednavek za Poskytovatele:

CVUT sdéli Poskytovateli odpovédné zastupce pro komunikaci na zakladé Smlouvy a objednavek
bez zbytecného odkladu po uzavieni Smlouvy.

Neni-li ve Smlouvé ujedndno jinak, veSkera ozndmeni ve vécech smluvnich, ktera maji nebo
mohou byt u¢inéna mezi Smluvnimi stranami podle Smlouvy, musi byt vyhotovena pisemné a
dorucena druhé Smluvni strané oprdvnénou zasilatelskou sluzbou, osobné (s pisemnym
potvrzenim o prevzeti) nebo doporucenou zasilkou odeslanou s vyuZitim provozovatele
postovnich sluzeb; ma se za to, Ze takové oznameni doslo tfeti pracovni den po odeslani, bylo-li
vSak odesldno na adresu v jiném statu, pak patnacty pracovni den po odeslani. V pfipadé
reklamace a véci vécnych ¢i organizacnich Ize pisemné oznameni zaslat také prostfednictvim e-
mailu.

Povinnost micenlivosti, ochrana informaci, zpracovani osobnich udaja

Smluvni strany se zavazuji zachovavat mlcenlivost o vSech skutecnostech tykajicich se druhé
Smluvni strany, o nichZ se dozvi béhem plnéni Smlouvy, i po uplynuti doby, na kterou je tato
Smlouva uzaviena, jakoZ i o veskerych dalSich skutec¢nostech, které byly druhé Smluvni strané
sdéleny v souvislosti s touto Smlouvou a které zaroven nejsou verejné znamé nebo dostupné.
Povinnosti ml¢enlivosti miGze Smluvni stranu pisemné zprostit pouze druha Smluvni strana. Tim
neni dotéena moznost Poskytovatele uvadét ¢innost dle Smlouvy jako svou referenci ve svych
nabidkdch v zdkonem stanoveném rozsahu, poptipadé rozsahu stanoveném CVUT. Zaroveri tim
neni dotéena moZnost Poskytovatele uvadét skutecnosti podléhajici mlcenlivosti
poddodavatelim Poskytovatele, pokud tito budou zavazani ve smluvnim vztahu k Poskytovateli
ke stejnému rozsahu povinnosti mlcenlivosti, jaka vyplyva pro Poskytovatele ze Smlouvy. Rovnéz
tim nejsou dotéeny povinnosti CVUT poskytnout informace tietim osobam dle zakona ¢&.
106/1999 Sh., o svobodném pfistupu k informacim, ve znéni pozdéjsich predpisi, nebo
subjektlm s kontrolni pravomoci vic¢i Smluvnim stranam.

V pfipadé poruseni micenlivosti dle odst. 9.1. tohoto ¢lanku Smlouvy se porusujici Smluvni
strana zavazuje uhradit druhé Smluvni strané (i tfeti strané, kterou porusenim povinnosti
mlcéenlivosti poskodi, veskeré skody timto porusenim zplsobené.

Poskytovatel s ohledem na povinnosti CVUT vyplyvajici zejména ze ZZVZ a ze zdkona ¢. 340/2015



9.4.

10.

10.1.

10.2.

11.

11.1.

12.

12.1.

12.2.

12.3.

Sb., o zvlastnich podminkdch ucinnosti nékterych smluv, uverejiiovani téchto smluv a o registru
smluv (zakon o registru smluv), ve znéni pozdéjsich predpist souhlasi se zverejnénim informaci
tykajicich se zavazkového vztahu zaloZeného mezi Poskytovatelem a CVUT Smlouvou, zejména
vlastniho obsahu Smlouvy.

Pokud bude pfi poskytovani Sluzeb dle Smlouvy dochéazet ke zpracovani osobnich Udaji ve
smyslu narodnich a evropskych predpisli o ochrané osobnich Udajd, je Poskytovatel povinen
dodrZovat vSechny povinnosti vyplyvajici z téchto pravnich predpis(, a v pripadé, Ze je treba
souhlasu subjektu Gdajd, zajistit tento souhlas tak, aby bylo mozné osobni tudaje predat CVUT.
Pro vylouceni pochybnosti se uvadi, Ze poruseni platnych a ucinnych prévnich predpisd
v souvislosti s nakladanim s osobnimi Udaji Poskytovatelem bude povazovdano za hrubé poruseni
Smlouvy.

Autorska prava a prava dusevniho vlastnictvi

Bude-li jakykoli dokument vytvofeny na zakladé Smlouvy nebo v souvislosti s jejim plnénim
predstavovat autorské dilo dle zakona ¢. 121/2000 Sb., autorsky zdkon, ve znéni pozdéjsich
predpisd (dale jen ,Dilo”), Poskytovatel timto poskytuje CVUT préavo takové Dilo v plvodni
podobé uzit, a to v rozsahu a zpUsoby, které jsou nezbytné k naplnéni tcelu Smlouvy.

Smluvni strany se dohodly, e v pfipadé, Zze bude ve prospéch CVUT v souvislosti s plnénim
Smlouvy zapotiebi upravit licencni prava dusevniho vlastnictvi, ucini tak Poskytovatel formou
bezlplatné nevyhradni licence, ¢asové neomezené (tj. po dobu trvani majetkovych prav
k predmétu dusevniho vlastnictvi), a to vzajemné na zakladé dohody Smluvnich stran. Odména
za veskerd opravnéni poskytnuta CVUT dle tohoto €lanku Smlouvy je ji? zahrnuta v Cené za
Sluzby.

Poddodavatelé

Poskytovatel odpovidad za poskytovani Sluzeb a splnéni vSech souvisejicich povinnosti podle
Smlouvy bez ohledu na to, Ze pfi jejich plnéni bude uZivat poddodavatele. Pro vylouceni
pochybnosti se uvadi, e Poskytovatel nese riziko $kod, které CVUT zpUsobi jakakoliv tfeti osoba
na strané Poskytovatele v souvislosti s poskytovanim Sluzeb CVUT podle Smlouvy.

Sank¢ni podminky

V ptipadé neposkytnuti, resp. nezajiSténi jakékoliv Sluzby ¢i jeji ¢asti v poZzadovaném rozsahu, v
misté a dle podminek stanovenych CVUT, je Poskytovatel povinen uhradit CVUT smluvni pokutu
ve vysi 0,25 % z ceny objednavané Sluzby, a to za kazdy jednotlivy pfipad poruseni takové
povinnosti a za kazdy zapocaty den prodleni.

Smluvni strany se dohodly na smluvni pokuté ve vysi 100 000 K¢ v pfipadé poruseni povinnosti
mlcenlivosti druhou Smluvni stranou, a to za kazdy jednotlivy ptipad poruseni povinnosti.

Pokud CVUT neuhradi Cenu za Sluzby v terminu stanoveném v dariovém dokladu — fakture, je
povinno uhradit Poskytovateli Urok z prodleni v zakonné vysi.



12.4.

12.5.

12.6.

12.7.

13.

13.1.

13.2.

Smluvni pokuty Ize uloZit opakované za kazdy jednotlivy pfipad poruseni Smlouvy. Smluvni
strany vylu¢uji pouZiti § 2050 OZ. CVUT mé pravo na nahradu $kody v pIné vy3i vedle uplatnéné
smluvni pokuty.

Vyuctovani smluvni pokuty musi byt zaslano doporucené s dodejkou. Veskeré smluvni pokuty
dle tohoto clanku jsou splatné ve IhGté 30 kalendarnich dnli ode dne doruceni vyuétovani o
smluvni pokuté.

CVUT je opravnéno vysi smluvni pokuty zapocist proti jakékoli Eastce vyucétované a
vyfakturované Poskytovatelem.

Zaplacenim smluvni pokuty nenf nijak dotéen narok CVUT na poskytnuti Sluzeb Poskytovatelem
v souladu se Smlouvou, resp. na splnéni povinnosti Smlouvou stanovené.

Ukonéeni Smlouvy

Tato Smlouva konci uplynutim doby, na kterou byla uzaviena, dohodou Smluvnich stran nebo
odstoupenim od Smlouvy z divodU stanovenych v zakoné nebo ve Smlouvé.

CVUT je opravnéno od Smlouvy odstoupit bez jakychkoliv sankci, nastane-li i néktera z nize
uvedenych skutecnosti:

13.2.1. vydaje nebo C¢ast vydajl, které na zakladé Smlouvy vzniknou, oznaci poskytovatel
dotace, pripadné jiny kontrolni subjekt, za nezpUsobilé;

13.2.2. CVUT nebude poskytnuta nebo bude odfata finanéni dotace k realizaci Sluzeb;
13.2.3. Poskytovatel vstoupi do likvidace;

13.2.4. v(¢i majetku Poskytovatele probihd insolvencni fizeni (nebo obdobné fizeni dle
pravnich predpisl jiného statu), v némz bylo vydano rozhodnuti o Gpadku nebo byl
insolvenéni navrh zamitnut proto, Ze majetek nepostacuje k uhradé nakladu
insolvencniho fizeni, nebo byl konkurs zrusen proto, Ze majetek byl zcela nepostacujici,
nebo byla zavedena nucena sprava podle zvlastnich pravnich predpis(;

13.2.5. je s prihlédnutim ke vSem okolnostem ziejmé, Ze Cinnost Poskytovatele nevede z
dlvodu, které leZi na jeho strané, k naplnéni podstatné casti cilG a Gcelu Smlouvy a
Poskytovatel nezjednal napravu ani navzdory predchozi pisemné vyzvé zaslané CVUT,
od které uplynul alespon jeden mésic;

13.2.6. vyjde-li najevo, Ze Poskytovatel uvedl v nabidce predloZené v rdmci Zaddvaciho fizeni
informace nebo doklady, které neodpovidaji skutecnosti a které mély nebo mohly mit
vliv na vysledek vybérového fizeni, které vedlo k uzavieni Smlouvy (§ 223 odst. 2 pism.
¢) ZZV2);

13.2.7. v ptipadé prenechani/pfevodu/prechodu prav a povinnosti Poskytovatele ze Smlouvy
na treti osobu bez pisemného souhlasu CVUT.
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13.4.

13.5.

14.

14.1.

14.2.

14.3.

14.4.

14.5.

15.

15.1.

13.2.8. Poskytovatel porusi Smlouvu hrubym zplsobem (tj. zplsobem predvidanym
v ndsledujicim ¢lanku Smlouvy).

Za hrubé poruseni Smlouvy Poskytovatelem bude povazovano:

13.3.1. Poskytovatel pfi poskytovani Sluzeb trvale nebo opakované (soustavné) porusuje
platné a ucinné pravni predpisy, k jejichz dodrZovani se touto Smlouvou zavazal;

13.3.2. poruseni Smlouvy ze strany Poskytovatele takovym zplsobem, Ze v jeho disledku
nemaze CVUT dostat cilim, pro které Smlouvu sjednalo, nebo jestlize v disledku
takového jednani Poskytovatele vznikne CVUT vétsi $koda;

13.3.3. poruseni povinnosti vyplyvajicich z platnych a ucéinnych, resp. pfimo pouzitelnych
evropskych, pravnich predpisG ¢i ujedndni Smluvnich stran v souvislosti se
zpracovanim osobnich Gdajd dle odst. 9.4. ¢lanku 9. Smlouvy.

CVUT je déle opravnéno od Smlouvy odstoupit v pfipadé, Ze z jednani Poskytovatele vznikne
divodné podezfeni na uzavieni zakazané dohody vymezené zakonem ¢. 143/2001 Sb., o
ochrané hospodarské soutéZe a o zméné nékterych zakond (zdkon o ochrané hospodarské
soutéze), ve znéni pozdéjsich predpisa.

Kterdkoliv ze Smluvnich stran je opravnéna od Smlouvy odstoupit z divodu pretrvavajici udalosti
vySSi moci v pripadé, Zze se Smluvni strany nedohodnou na pfijeti pfiméfenych opatreni a
podminkach ke zmirnéni nasledk( udalosti vyssi moci a usnadnéni pokracovani plnéni podle
Smlouvy zplisobem stanovenym v odst. 16.4. ¢lanku 16. Smlouvy.

Interpretacni pravidla, dolozka o rozhodném pravu a feseni sport

Smlouva a vsechny jeji pfilohy tvofi jediny celek a jednotlivd prdva a povinnosti musi byt
vykladana vidy v souladu s témito dokumenty.

Tato Smlouva a veskeré pravni vztahy z ni vzniklé se Fidi pravnim fadem Ceské republiky.

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

Veskeré spory vzniklé ze Smlouvy ¢i z pravnich vztahi s ni souvisejicich budou Smluvni strany
resit jednanim svych zastupc. Zastupci stran budou o sporu jednat v dobré vife a s cilem nalézt
reSeni sporu, které nejlépe vyhovi duchu a tcelu Smlouvy.

Veskeré spory vzniklé na zdkladé Smlouvy a v souvislosti s ni, pokud se je nepodafilo vyresit
podle predchoziho odstavce, budou projedndny a feSeny pred pfisluSnymi obecnymi soudy
Ceské republiky.

Zavérecna ujednani
Tato Smlouva, véetné priloh, predstavuje Uplnou a ucelenou smlouvu mezi CVUT a

Poskytovatelem.
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15.2.

15.3.

15.4.

15.5.

15.6.

15.7.

15.8.

Smluvni strany se dohodly, Ze Poskytovatel neni opravnén zapocist svou pohledavku ani
pohleddvku svého poddluznika za CVUT proti pohledavce CVUT za Poskytovatelem; vyjimky
z pravidla uvedeného v tomto odstavci mohou byt sjedndny mezi Smluvnimi stranami pouze
zvlastni pisemnou dohodou.

Poskytovatel neni oprdvnén postoupit pohledavku, kterd mu vznikne na zdkladé Smlouvy nebo
v souvislosti s ni, na tfeti osobu. Poskytovatel neni opravnén postoupit prava a povinnosti ze
Smlouvy ani z jeji ¢asti tfeti osobé.

Pokud se jakékoliv ustanoveni Smlouvy pozdéji ukdZze nebo bude urceno jako neplatné,
neucinné, zdanlivé nebo nevynutitelné, pak takova neplatnost, neucinnost, zdanlivost nebo
nevynutitelnost nezplisobuje neplatnost, neucinnost, zdanlivost nebo nevynutitelnost Smlouvy
jako celku. V takovém pfipadé se Smluvni strany zavazuji bez zbyte¢ného prodleni dodatecné
takové vadné ustanoveni vyjasnit ve smyslu ust. § 553 odst. 2 OZ nebo jej nahradit po vzajemné
dohod& novym ustanovenim, je? nejblize, v rozsahu povoleném pravnimi predpisy Ceské
republiky, odpovidad amyslu Smluvnich stran v dobé uzavieni Smlouvy.

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

Tuto Smlouvu Ize doplnit nebo ménit vyluéné formou pisemnych ocislovanych dodatkd
opattrenych ¢asovym a mistnim uréenim a podepsanych opradvnénymi zastupci Smluvnich stran.
Smluvni strany ve smyslu § 564 OZ vyslovné vyluCuji provedeni zmén Smlouvy v jiné formé.

Porusi-li Smluvni strana povinnost ze Smlouvy ¢i mlze-li a ma-li o takovém poruseni védét,
oznami to bez zbytec¢ného odkladu druhé Smluvni strané, které z toho mlze vzniknout Ujma, a
upozorni ji na mozné nasledky; v takovém pripadé nema poskozena Smluvni strana prdvo na
nahradu té ujmy, které mohla po ozndmeni zabranit.

Tato Smlouva je sepsdna v ¢eském jazyce vjednom (1) vyhotoveni v elektronické podobé.
Nedilnou soucasti Smlouvy jsou tyto prilohy:

e Priloha ¢. 1 — Technickda specifikace

e Prfiloha ¢. 2 — Cena za Sluzby

V Praze dne 26.7.2023 V Zubfi dne 13.7.2023

Ceské vysoké uceni technické v Praze,

Fakulta strojni MEROS, spol. s r.o.
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FAKULTA
STROJNI
CVUT V PRAZE

Priloha €. 1 — technicka specifikace

TECHNICKA SPECIFIKACE
Pfedmétem plnéni je poskytovani sluzeb akreditované kalibrace etalonu frekvence, frekvenéniho
generdtoru model AFG-2005 (vyrobce Good Will Instrument Co., Ltd.) dle niZze uvedené specifikace
(dale jen ,etalon frekvence®).

Minimalni pozadavky na kalibrace etalonu frekvence:
e kalibrace bude provedena v souladu s CSN EN ISO/IEC 17025
e v kalibraénim protokolu bude uvedeno zhodnoceni, zda pfistroj splfiuje parametry presnosti
deklarované v technické specifikaci pfistroje, ktery je soucasti tohoto dokumentu
o kalibrace bude provadéna minimalné 1x ro¢né, nestanovi-li zadavatel jinak

1 nebo rovnocennou
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copyright. All rights are reserved. No part of this manual may be
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The information in this manual was correct at the time of printing.
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SAFETY INSTRUCTIONS

SAFETY INSTRUCTIONS

Safety Symbols

This chapter contains important safety instructions
that should be followed when operating and
storing the function generator. Read the following
before any operation to ensure your safety and to
keep the function generator in the best condition.

These safety symbols may appear in this manual or on the

instrument.

AWARNING
ACAUTION

B @ = B

Warning: Identifies conditions or practices that
could result in injury or loss of life.

Caution: Identifies conditions or practices that
could result in damage to the function generator or
to other objects or property.

DANGER High Voltage

Attention: Refer to the Manual

Protective Conductor Terminal

Earth (Ground) Terminal

DANGER Hot Surface
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] Double Insulated

E Do not dispose electronic equipment as unsorted
municipal waste. Please use a separate collection

 —

facility or contact the supplier from which this
instrument was purchased.

Safety Guidelines

General o
Guideline

A CAUTION

Do not place heavy objects on the instrument.

Do not place flammable objects on the
instrument.

Avoid severe impact or rough handling that
may damage the function generator.

Avoid discharges of static electricity on or near
the function generator.

Use only mating connectors, not bare wires, for
the terminals.

The instrument should only be disassembled by
a qualified technician.

(Measurement categories) EN 61010-1:2010 specifies the
measurement categories and their requirements as follows. The
instrument falls under category II.

Measurement category IV is for measurement performed at the
source of a low-voltage installation.

Measurement category |1l is for measurement performed in a
building installation.

Measurement category Il is for measurement performed on
circuits directly connected to a low voltage installation.

Measurement category | is for measurements performed on
circuits not directly connected to Mains.

Power Supply

AWARNING )

AC Input voltage: 100 ~ 240V AC, 50 ~ 60Hz.

Connect the protective grounding conductor of
the AC power cord to an earth ground to
prevent electric shock.
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Fuse « Fuse type: F1A /250V.
A e Only qualified technicians should replace the
WARNING fuse.

o To ensure fire protection, replace the fuse only
with the specified type and rating.

o Disconnect the power cord and all test leads
before replacing the fuse.

o Make sure the cause of fuse blowout is fixed
before replacing the fuse.

Cleaning the o Disconnect the power cord before cleaning the
function function generator.
generator

o Use a soft cloth dampened in a solution of mild
detergent and water. Do not spray any liquid
into the function generator.

e Do not use chemicals containing harsh products
such as benzene, toluene, xylene, and acetone.

Operation e Location: Indoor, no direct sunlight, dust free,
Environment almost non-conductive pollution (Note below)
and avoid strong magnetic fields.

o Relative Humidity: < 80%
o Altitude: <2000m

e Temperature: 0°C to 40°C

(Pollution Degree) EN 61010-1:2010 specifies pollution degrees and
their requirements as follows. The function generator falls under
degree 2.

Pollution refers to “addition of foreign matter, solid, liquid, or
gaseous (ionized gases), that may produce a reduction of dielectric
strength or surface resistivity”.

e Pollution degree 1: No pollution or only dry, non-conductive
pollution occurs. The pollution has no influence.

e Pollution degree 2: Normally only non-conductive pollution
occurs. Occasionally, however, a temporary conductivity caused
by condensation must be expected.

e Pollution degree 3: Conductive pollution occurs, or dry, non-
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such conditions, equipment
is normally protected against exposure to direct sunlight,
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precipitation, and full wind pressure, but neither temperature
nor humidity is controlled.

Storage e Location: Indoor
environment o Relative Humidity: < 80%

o Temperature: -10°C to 70°C

Disposal Do not dispose this instrument as unsorted
municipal waste. Please use a separate collection

ﬁ facility or contact the supplier from which this

== instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.



GUWINSTEK SAFETY INSTRUCTIONS

Power cord for the United Kingdom

When using the function generator in the United Kingdom, make sure the
power cord meets the following safety instructions.

NOTE: This lead/appliance must only be wired by competent persons

AWARNING: THIS APPLIANCE MUST BE EARTHED

IMPORTANT: The wires in this lead are coloured in accordance with the
following code:

Green/ Yellow: Earth
Blue: Neutral
Brown: Live (Phase)

As the colours of the wires in main leads may not correspond with the
coloured marking identified in your plug/appliance, proceed as follows:

The wire which is coloured Green & Yellow must be conne_cted to the Earth

terminal marked with either the letter E, the earth symbol '=/ or coloured
Green/Green & Yellow.

The wire which is coloured Blue must be connected to the terminal which is
marked with the letter N or coloured Blue or Black.

The wire which is coloured Brown must be connected to the terminal
marked with the letter L or P or coloured Brown or Red.

If in doubt, consult the instructions provided with the equipment or contact
the supplier.

This cable/appliance should be protected by a suitably rated and approved
HBC mains fuse: refer to the rating information on the equipment and/or
user instructions for details. As a guide, a cable of 0.75mm?2 should be
protected by a 3A or 5A fuse. Larger conductors would normally require
13A types, depending on the connection method used.

Any exposed wiring from a cable, plug or connection that is engaged in a
live socket is extremely hazardous. If a cable or plug is deemed hazardous,
turn off the mains power and remove the cable, any fuses and fuse
assemblies. All hazardous wiring must be immediately destroyed and
replaced in accordance to the above standard.
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G ETTING STARTED

The Getting started chapter introduces the
function generator’s main features, appearance
and introduces a quick instructional summary of
some of the basic functions. For comprehensive
operation instructions, please see the operation
chapter.

Main Features

Model hame AFG-2005 AFG-2105 AFG-2012 AFG-2112 AFG-2025 AFG-2125

Frequency Range  0.1Hz~5MHz 0.1Hz~12MHz  0.1Hz~25MHz

Output waveform Sine, Square, Ramp, Noise, ARB

Amplitude range 0.1Hz~20MHz
1 mVpp to 10 Vpp (into 50€2)
2 mVpp to 20 Vpp (open-circuit)

20MHzHz~25MHz
1 mVpp to 5 Vpp (into 50Q2)
2 mVpp to 10 Vpp (open-circuit

v v

~—

Variable Offset
Variable Duty

SYNC (TTL) output

AN NI N AN
AN NI N AN

v
v
v

Save/Recall

Sweep operation —
AM —
FM —
FSK —

RN AR RN RN NN
|
NIENENENENENENA
|
AR ANIE NN NN NN

Frequency Counter —
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ARB v v v v v v
USB Interface v v v 4 4 v
Performance « DDS technology using an FPGA provides high

resolution waveforms

« 25MHz DDS (Direct Digital Synthesis) signal
output series

e 0.1Hz resolution
 Full Function Arbitrary Waveform Capability
20 MSa/s sample rate
10 MHz repetition rate
4 k-point waveform length
10-bit amplitude resolution

Ten 4k waveform memories

Features » Sine, Square, Ramp, Noise
o Int/Ext AM, FM, FSK modulation
e Modulation/sweep signal output
e Save/recall 10 groups of setting memories
e Output overload protection

« ARB (Arbitrary Waveform) can be edited with
PC software

Interface o USB interface as standard
e 3.5inch LCD
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Panel Overview

AFG-2105/2112/2125 Front Panel

LCD Display Number  Scroll Wheel Arrow keys SYNC output port

\ pad
i AN T
{ | \‘ )
| {(> = AW
W - bitrary Function Generatf OUTPUT
@f. UWEEMAFG 2125 Anirary Function G — . P
T 3 = | (i

\ \
<
@
/
Function keys ‘
(o)

dlc O
1 = SO ||| Enter key
i ‘ J /7 of N o o0 ooy ﬂ/ﬁl Fa 4\\% | i

ARB keys Operation  Output Power
keys control key button

AFG-2005/2012/2025 Front Panel

MAIN

) output port

LCD Display Number  Scroll Wheel Arrow keys SYNC output port

\ pad
T AN Il
{ T N\ ‘
L £ ‘ 2
) jrary Function GeneratfF ( \ | ouTPuUT
GY UﬂﬁER\AFB—Enzs Arbirary Function Generat = P

\
N\

/ MAIN
Function keys |LIGD! & output port
ﬂ@ —— A T Enter key
“‘ ﬁ\jsﬂi of N 0 N 0 N 4 ‘ “
ARB keys Operation  Output Power
keys control key button

10
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LCD display

3.5 inch, 3 color LCD display.

Keypad

OO0
OO
QOO

The digital keypad is used to
enter values and parameters. The
keypad is often used in
conjunction with the selection
keys and variable knob.

Scroll Wheel

The scroll wheel is used to edit
values and parameters in steps of
1 digit. Used in conjunction with
the arrow keys.

=N

4 \

N
0
Decrease S= Increase

Arrow keys

Used to select digits when editing
parameters.

Output ports

SYNC output port (50Q
impedance).

Main output port (50Q
impedance).

Enter key

Used to confirm input values.

Power button

Turns the instrument power
on/ off.

Output control
key

Turns the output on/ off.

Output
Impedance

Toggles the output impedance
between 50Q and High-Z.

Operation keys

Selects Hz or Vpp units.

11
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SavelRecal Saves or recalls waveforms from

@&, =) memory.

kHz/\Vrms Selects kHz or Vrms units.

NTEXT  Sets the source to internal or
- + external for the modulation and

FSK functions®.

Selects MHz or dBm units.

"% Sets the “Hop” frequency for FSK
- + modulation*.
% Selects % units.

LIN/LOG

Sets the sweep to linear or
- + logarithmic*.

- The shift key is used to select the
secondary functions on the
operation keys.

The AM key is used to turn AM
modulation on/ off*.

Shape

Selects the modulation
@& & waveform

The FM key is used to turn FM
modulation on/ off*.

DEP/DEV

Selects the modulation depth or
- + the frequency deviation*.

FSK Selects FSK modulation*.

Rete_ Sets the AM, FM, FSK modulation

- + and sweep function rate*

Selects the Sweep function*.

12
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Start/Stop

@ .
+

Sets the Start or Stop frequency*.

Turns the frequency counter
on/ off*.

Gate

@ .
+

Sets the frequency counter gate
time*.

ARB edit keys
Point

Value

Arbitrary waveform editing keys.

The Point key sets the ARB point
numbers.

The Value key sets the amplitude
value of the selected point.

Function keys FUNC

The FUNC key is used to select
the output waveform type:

Sine, Square, Ramp, Noise, ARB.

FREQ

Sets the frequency of the selected
waveform.

AMPL

Sets the amplitude of the selected
waveform.

OFST

The OFST sets the DC offset for
the selected waveform.

(
0000 0:08
L

DUTY

The DUTY key sets the duty cycle
of square and ramp waveforms.

*indicates functions/features for the AFG-2105/2112/2125 only.

13
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AFG-2105/2112/2125 Rear Panel

MOD output

At

Counter input

MOD input
Power socket Type B USB port Trigger input
AFG-2005/2012/2025 Rear Panel
= =
( A JH \@ Im
17
<= &l
=l
1] vim =
U il S
Power socket Type B USB port
MOD output outPur | AT | Modulation output port.
Counter input Counter input port.
MOD input — —.| Modulation input port.
Trigger input —/1 £n=/| Trigger input port.
Type B USB port The type B USB port is used to

connect the function generator to a
PC for remote control.

14
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Power Socket - Power input: 100~240V AC
Input I 50~60Hz.
Display

Waveform type
Counter settings |

| |
) (ML) (A2 (Noise) (CarB) )
—USB icon

Frequency display
Secondary parameter

:'—display

Modulation, sweep, Cam) Crm) (Fsk)
counter menu
N IS

Waveformtype (N ) (Tl ) (s ) (Noise) ( ARB )

Press the function key to cycle through different
output waveforms.

Counter settings

Gate time counter settings™.

USB icon Shows the USB interface status.

Frequency
Display

Displays the main waveform frequency settings.

Secondary
parameter display

Displays secondary waveform parameters and
settings.

15
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Modulation, Cam ) (Crm ) (CFsk) | [0 A0 M
ape
;Weenelf’ counter (Sweep) (Count) (Burst) ’ - -
Cem ) ek ) @RI | Source INTH JEXTD

Displays the modulation, sweep and counter
functions as well as the modulating waveform and

source®.
*indicates functions/features for the AFG-2105/2112/2125 only.

16
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Setting up the Function Generator

Background This section describes how adjust the handle and
power up the function generator.

Adjusting the Pull out the handle
stand sideways and rotate
it.

Place the AFG
horizontally.

Place the handle
upright to tilt the
stand.

Place the handle
vertically to hand
carry.

17
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Power Up 1. Connect the power cord to

the socket on the rear @‘\
panel.

POWER

2. Press the power button on
the front panel.

= | mo

3. The instrument will turn on and load the last
settings that were used before the power was
turned off.

The function generator is now ready to be used.

18
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QUICK REFERENCE

This chapter lists operation shortcuts and default factory settings.
Use this chapter as a handy reference for instrument functions. This
chapter is to be used as a quick reference; for detailed explanations
on parameters, settings and limitations, please see the operation
chapter (page 35) or specifications (page 140).

How to use the Digital Inputs .......oocoiiiiiiiiiiiii, 20
Selecting a Waveform ........cooeiiiiiiiiiiiii e 22
SINE WaVe ..ottt 22
SQUATE WaVe.....oooiiiiiiiieieeeee s 22
RAMP WaAVE ..ot 23
AR B 24
ARB - POINTS .ot 24
MoOodUlatioN....coiieii e 25
AM (2700 Series only) c.coeeerereeininenicieirenceeeseceee e 25
FM (2700 series only) .o.oeceeieriinierienieeeeeeeeee e 26
FSK Modulation (2100 series only) ......ccoceeieienienenenencrcecneen 27
Sweep (2100 series only) coooeieiiiieeiiiiieiee e 29
Counter (2100 series only) .ooeeiieeiiiniiiieeie e 31
Save/Recall ..o 32
SAVE i e 32
RECAIL ... 32
Default Settings ..oouuiiiiiiiiie e 33

19
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How to use the Digital Inputs

Background The AFG-2000 has three main types of digital
inputs: the number pad, arrow keys and the scroll
wheel. The following instructions will show you
how to use the digital inputs to edit parameters.

1. First select the ==
function that must NSTEK AFs-z2o=s5 Aitrary Function Gen‘erat q
be edited pressing

one of the function —
or ARB keys. The /
se.lected function Function keys
will flash.

A

P

7

i’i /z{/m ==
ARB keys

2. To edit a parameter, use the << - )) (( > >>

arrow keys to move the
cursor to the digit that
needs to be edited.

~, —
cursor/

20
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3. Use the scroll wheel to
increment the parameter by
the resolution of the digit
under the cursor.

In the example above, the
scroll wheel will increment
the parameter in 0.1 volt
increments.

Clockwise increases the
value, counterclockwise
decreases the value.

4. Press the Enter key to Enter
confirm the new parameter
value.

5. Alternatively, the number
pad can be used to set the
value of the selected
parameter.

QOGO
OJOJORO
OO

6. To finish editing with the Hz/Vpp
number pad, select the unit
with one of the unit keys.
(Hz, kHz, MHz, Vpp, MHz/dBm
Vrms, dBm, %)

kHz/Vrms

%

[S)

2]
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Selecting a Waveform

Sine Wave

Example: Sine Wave, 10kHz, 1Vpp, 2Vdc

Output 1. Press the FUNC ..FUNC
WA key repeatedly to O -

select the Sine
wave.

2. PressFREQ >1>0 (Freq kHz/Vrms
Press T EDoocED

3. Press AMPL >1 >
Vpp.

4. Press OFST > 2>
Vpp.

5. Press the OUTPUT

key.

Square Wave

Example: Square Wave, 10kHz, 3Vpp, 75% duty cycle

Output 1. Press the FUNC ..FUNC
VAN key repeatedly to O -
select the Square
wave.
2. Press FREQ>1>0 FREQ kHz/Vrms

22
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3. Press AMPL >3 >

Vpp.
4. Press DUTY >7>5 %
5. Press the output

key.

Ramp Wave

Example: Ramp Wave, 10kHz, 3Vpp, 25% symmetry

Output 1. Press the FUNC ..FUNC
VAN key repeatedly to Q -
select the Ramp
wave.
2. PressFREQ >1>0 (FreqQ 2/Vrms
Prese
3. Press AMPL >3 >
Vpp.
4. Press DUTY>2>5 %
> 0%, @)
5. Press the OUTPUT
key.

23
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ARB

ARB - Points

AFG-2000 Series User Manual

Example: 2 ARB points, 10 kHz, 1Vpp.

Output

MAIN

24

1.

Press the FUNC O
N

key repeatedly to
select the ARB
wave.

Press FREQ >1>0

> kHz.

Press AMPL > 1 >

Vpp.

Press Point > 0 >

Enter.

Press Value >5>1 .m

>1 > Enter. —
Press Point > 1 >

Enter.

Press Value >+ >5

> 1 >1 > Enter.

1)

Press the OUTPUT

key.
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Modulation

AM (2100 series only)

Example: AM modulation. 100Hz modulating square wave. 1 Vpp,
1kHz Sine wave carrier. 70% modulation depth. Internal source

signal.

Output

MAIN

. Press the FUNC

key repeatedly to
select the Sine
wave.

. Press FREQ >1 >

kHz.

Vpp.

. Press AM.

. Press Shift >

INT/EXT > select
INT source.

. Press Shift > Shape
repeatedly to select

the Square wave.

. Press Shift > Rate

>1>0>0>Hz.

DO

. Press AMPL >1 >

INT/EXT

@ b
+

Shape

-

Rate

@& ®oo

25
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8. Press Shift > DEP/DEV
DEP/DEV>7 > 0 > .+

%.

%

9. Press the OUTPUT

key.

10. Press AM again to
deselect the AM
function.

FM (2100 series only)

Example: FM modulation. 100Hz modulating square wave. 1Vpp,
1kHz Sine wave carrier. 100 Hz frequency deviation. Internal

Source.

Output

MAIN

26

1. Press the FUNC O
-

key repeatedly to
select the Sine
wave.

2. Press FREQ >1 >

kHz.

3. Press AMPL >1 >

Vpp.

4. Press FM.

5. Press Shift > INT/EXT

INT/EXT > select (D) +

INT source.
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6. Press Shift > Shape Shape

repeatedly to select - +O N
L

Square wave.

. Press Shift > Rate Rate

>1>0>0>Hz. -+

. Press Shift > DEP/DEV

DEP/DEV>1>0> -+
0> Hz

. Press the OUTPUT

key.

10. Press FM again to

deselect the AM
function.

FSK Modulation (2100 series only)

Example: FSK modulation. 10Hz Hop frequency. 1Vpp, 1kHz Ramp
carrier wave. 100 Hz Rate (modulation frequency). Internal Source.

Output

MAIN

1. Press the FUNC O
R

key repeatedly to
select the Ramp
wave.

. P FREQ>1> Z/Vrms
Press
. Press AMPL >1 >

Vpp.

27
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4. Press FSK. FSK

5. Press Shift > INT/EXT

INT/EXT > select - +

INT source.

6. Press Shift > Rate Rate

>1>0>0>Hz. -+
7. Press Shift > Hop >

Hop
1>0>Hz. -.,.

Hz/Vpp

8. Press the OUTPUT

key.
9. Press FSK againto ( sk

deselect the FSK
function.

28
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Sweep (2100 series only)

Example: Frequency Sweep. Start Frequency 1Hz, Stop Frequency
1MHz. 1Hz Rate. 1Vpp. Linear Sweep.

Output 1.

MAIN

Press the FUNC
key repeatedly to
select the Ramp
wave.

Press AMPL >1 >
Vpp.

Press Sweep.

Press Shift >
INT/EXT > select
INT source.

Press Shift >
Start/Stop select
Start>1 > Hz.

Press Shift >
Start/Stop select
Stop>1> MHz.

Press Shift > Rate
>1>Hz.

Press Shift >
LIN/LOG > select
LINS.

@D TS

INT/EXT

&
+

Start/Stop

EHIIo
+

Hz/Vpp

Start/Stop

Rate

& o
+

Hz/Vpp

LIN/LOG

&
+

29
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9. Press the OUTPUT

key.

10. Press Sweep again

to deselect the
sweep function.

30
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Counter (2100 series only)

Example: Frequency counter function, gate time 1s.

Input 1. Press the Count

(outPuT | INPUT | key.

Counter

2. Press Shift > Gate Gate

repeatedly to select - +

the 1S gate time.

() {0
Il

3. Connect the signal to the counter input
signal.

4. Press Count again

to deselect the
counter function.

31
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Save/Recall

Save

Example: Save waveform to memory.

1. Press Shift > Save/Recall
Save/Recall. Select - +
Save.

2. Turn the scroll .
wheel and choose a : A
save number. "

3. Press Enter to

confirm the save
file number.

Recall

Example: Recall waveform from memory.

1. Press Shift > Save/Recall
Save/Recall. Select - +
Recall.

2. Turn the scroll N
wheel and choose a : \
saved file number. 4

3. Press Enter to

confirm the recall.

32
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Default Settings

The default settings can be loaded by using the *RST command or
pressing the following keys:Duty,1,2,3,4,8 Enter.

Output Config.

Modulation
(AM/FM/FSK)

Sweep

Function
Frequency
Amplitude
Offset

Output units
Output terminal

Output impedance

Carrier Wave
Modulation waveforms
AM Depth

FM Deviation

FSK Hop Frequency
FSK Frequency
Modulation Status

Start/Stop frequency
Sweep rate
Sweep type

Sweep status

Sine wave
1kHz
100mVpp
0.00Vdc
Vpp

50Q

50Q

1kHz Sine wave
100Hz Sine wave
100%

10Hz

100Hz

500Hz

Off

100Hz/1kHz
1Hz

Linear

Off

33
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System settings Power off signal On
Display mode On
Error queue cleared

Memory settings (ARB) No change

Output Off
Interface config. USB CDC
Calibration Calibration Menu Restricted

34
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OPERATION

The Operation chapter shows how to output basic waveforms and
create ARB waveforms. The AFG-2105/ 2112/ 2125 can also perform
advanced functions such as modulation, sweep, FSK and counter
functions.

Select a Waveform ....c.oooeviiiiiiiiie e 37
Sine, Square, Ramp, Noise Waveform .........cccccevveveneneneecennnne. 37
Setting the Frequency .....ooooviiiiiiiii 38
Setting the Amplitude........ooiiiiiiiii 39
Setting the DC Offset .ooovuviiiiiiiiii e 40
Setting the Duty Cycle/Symmetry .....ccooiiiiiiiiiii, 41
Setting the Output Impedance ......ccooooeiiiiiiiiiiiiini, 43
Turning the Output On...oiiiiiiiiiiii e, 44
Amplitude Modulation (AM) (AFG-2100 Series) ............... 45
Selecting AM Modulation ..........cccoeeeiiiininininieiecceneeee 45
AM Carrier Waveform ... 46
Setting the Carrier Frequency ........ccccoevereninenieieeeeneeeee 46
Setting the Carrier Amplitude .......coooiiiiiiiininice 47
Setting the Modulating Wave Shape ......c..ccccccvenevevncncnnncnee 48
Setting the Modulation Frequency (Rate) .......ccccoceveriiienicncncnne. 49
Modulation Depth......c..cccoiiiniriiiiinicccc e 50
Setting the Modulation Source.........ccccoevenininiiiiicree 51
Frequency Modulation (FM) (AFG-2100 Series)...c.....c....... 53
Selecting FM Modulation .......c..cccoeeeieiininineninicicccncncee 53
FM Carrier Waveform ...t 54
Setting the Carrier FreqUenCy ......coccoeceeerericiinincneercrceeeerce 54
Setting the Carrier Amplitude .......cocooiiiiiinininccee 55
Setting the Modulating Wave Shape .........cccocevvievievinenencice, 56
Setting the Modulation Frequency (Rate) .......cccoeeveviiieniincnnnne 57
Frequency Deviation .......c.ccccoviiiiiiiiiiiinieccceceecee e 58
Setting the Modulation SoUrce.......c.ccvveveiiinincncincccece 59
Frequency Shift Keying (FSK) Modulation
(AFG-2700 Series) .ccveiuiiiiiiiiiiiiiiii e 61
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Selecting FSK Modulation .........c.cceevevieinincneinencncereneees 61
FSK Carrier WavefOrim ..o eeeeeeeeeeeeeaeaaaaes 62
FSK Carrier FreqUeNnCy .......cccooviiiiiiiiiiiiiiiicciccc 62
Setting the Carrier Amplitude........ccovivieiiiiiiceee 63
Setting the Hop Frequency......c.ooevevineneniniecccceeee 64
F S RO ettt et e et e e et eaaas 66
Setting the FSK SOUICE ..ottt 67
Frequency Sweep (AFG-2T00 Series) ...ccoeuveiieiiniinninnenncnnnes 69
SeleCtiNg SWEEP c..evieiieieieteete e 69
Setting Start and Stop Frequency........ccccceeveneneneneceeicccene 70
SWEEP MOAE ...t 72
SWEEP RaAte..ciiiiiiiiiiiiie e 72
Setting the Sweep Source (Trigger) ....cocceeeveeveneneneneeeeccenne 73
Creating an Arbitrary Waveform ..........ccooiiiiiiiniiiiiinninnnn. 75
Using the Frequency Counter........ccooviiiiiiiiiiiiiiniiiiineciinne, 77
Selecting the Frequency Counter Function .........cccceceevieienienennene. 77
Selecting the Gate Time ......ccoceviviieinenccceee e, 77
Using the SYNC Output Port ......coceviiiiiiiiiiiiiiiiecin, 79
Connecting the SYNC Output Port ......ccccoevieiiinenieininciccnees 79
SYNC Output Signal....cccoceeuevieiiiniieiiiiincereeceeeseseeeees 79
Save and Recall State/ARB Waveform .........ccccoeviiininiinnnnnn. 83
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Select a Waveform

The AFG-2000 can output four standard waveforms: sine, square,
ramp and noise waveforms.

Sine, Square, Ramp, Noise Waveform

Panel Operation 1. Press the FUNC key O
N

repeatedly to select a

standard waveform (Sine,

Square, Ramp, Noise).
Example:
Sine wave
A The modulation, FSK, sweep and counter functions
Note must be disabled before a standard waveform can be
output.

37
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Setting the Frequency

Panel Operation 1. Press the FREQ key.
2. The FREQ icon will flash in the frequency
display area.
3. Use the arrow P2
keys, scroll wheel )
: N
and Enter key to SN
edit the frequency.
Use the keypad
and the relevant
-
unit key to enter a -
new frequency.
Range Sine 0.1Hz ~ 25MHz*

Square 0.1Hz ~ 25MHz*
Ramp 0.THz ~ TMHz

*|imited to 5SMHz for the AFG-2005/2105,
12MHz for the AFG-2012/2112.

Example:
FREQ = 1kHz

38
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Setting the Amplitude

Panel Operation

. Use the arrow

1. Press the AMPL key.

2. The AMPL icon will flash in the secondary

display area.

O

keys, scroll wheel
and Enter key to

edit the amplitude.

Enter

Use the keypad
and the relevant
unit key to enter a

new amplitude.

!

!

MHz/dBm

Range No load 2mVpp~20Vpp
2mVpp~10Vpp for 20MHz — 25MHz
50Q Load 1mVpp~10Vpp
TmVpp~5Vpp for 20MHz — 25MHz
Example:
AMPL= TVpp
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Setting the DC Offset

Panel Operation 1. Press the OFST key.
2. The OFST icon will flash in the secondary
display area.
3. Use the arrow
keys, scroll wheel
and Enter key to N -
edit the offset. D ™
Use the keypad
and the Vpp key to v
enter a new offset. -
Range No Load (AC+DC)  =10Vpk
+5 Vpk for 20MHz-25MHz
50Q Load (AC+DC) 5 Vpk
+2.5 Vpk for 20MHz-25MHz
Example:
OFST=1VDC

40
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Setting the Duty Cycle/Symmetry

Background The DUTY key sets the duty cycle or
symmetry of the standard square or ramp
waveforms.

Panel Operation 1. Ensure a square or ramp Page 37
waveform is selected.

2. Press the DUTY key.

3. The duty icon will flash in the secondary
display area.

(o)
N4

4. Use the arrow
keys, scroll wheel

and Enter key to —
edit the duty
cycle/symmetry.

Use the keypad

and the % key to :
enter a new duty -
cycle/symmetry.

Duty Cycle Range < 100kHz 1.0% ~ 99.0%
<5MHz 20.0% ~ 80.0%
<10MHz 40.0 ~ 60.0%
<25MHz 50.0% (fixed)
10% 50% 90%
I_|_| ,__l L|
Symmetry (duty) All frequencies 0% ~ 100%

41
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Range 0% 50% 100%
Example:

DUTY=50.0%

42
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Setting the Output Impedance

Background The AFG-2000 output impedance can be set
to 50Q or to High-Z.

When the output impedance is set to high-Z
the effect output is doubled compared to the
default 50Q). For example, when the
amplitude is set to 10Vpp (impedance of 50Q2)
when the output impedance is switched to
high-Z, the amplitude becomes 20Vpp.

A dBm units are not supported for the high-Z
Note output impedance.

If the amplitude unit is dBm, and you switch to
the High-Z output impedance, the amplitude
unit will automatically change to Vpp.

If the output impedance is set to High-Z, you
cannot set the amplitude units to dBm. Change
the output impedance back to 50Q2 first.

Panel Operation 1. To toggle the output -
impedance between 50 and High o
High-Z, press
OUTPUT
SHIFT+OUTPUT.

2. The selected output impedance will flash
momentarily on the display.

50 Q:

D
High-Z:
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Turning the Output On

Panel Operation 1. Press the OUTPUT key to
output the selected

waveform.

The output key will turn green when the output

is on.
QTP
2. To disable the output, press
the OUTPUT key again.
The output key will turn off when the output is
disabled.
(Qureu)—>
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Amplitude Modulation (AM)
(AFG-2100 Series)

An AM waveform is produced from a carrier waveform and a
modulating waveform. The amplitude of the modulated carrier
waveform depends on the amplitude of the modulating waveform.
The AFG-2100 function generator can set the carrier frequency,
amplitude and offset as well as internal or external modulation
sources.

AM modulation is only applicable for the AFG-2105, AFG-2112 and

the AFG-2125 function generators.

TN TN
// \\ // ‘\ Modulated Carrier
/ \ Waveform
\/ Modulating
waveform
Selecting AM Modulation
Panel Operation 1. Press the AM key.

2. The modulation, sweep and counter menu
display will appear. The AM icon indicates
that the AM function is active.
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Example:
AM activated

[Nt |
A AM modulation can be deactivated by pressing the
Note AM key again.

AM Carrier Waveform

Background The FUNC key selects the AM carrier waveform.
Sine, square or ramp waveforms can be used as the
carrier. The default waveform is set to sine. Noise
is not available as a carrier shape. Before the
carrier shape can be selected, ensure AM is active,

page 45.
Selecting the 1. Press the FUNC key O
Carrier Shape repeatedly to select a -
carrier waveform (Sine,
Square, Ramp).
Range AM Carrier Shape sine, square, ramp

Setting the Carrier Frequency

Panel Operation 1. Press FREQ key.

2. The FREQ icon will flash in the frequency
display area.

O
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3. Use the arrow P/
keys, scroll wheel \
--E t
and Enter key to N 4 - m
edit the frequency.
Use the keypad Hz/\Vpp
and the relevant
. kHz/Vrms
unit key to enter a —
new frequency.
Range Sine 0.THz ~ 25MHz*

Square 0.THz ~ 25MHz*
Ramp 0.THz ~ TMHz

*|limited to 5MHz for the AFG-2105, 12MHz for
the AFG-2112.

Example:
FREQ = TkHz

Setting the Carrier Amplitude

Panel Operation 1. Press AMPL key.
2. The AMPL icon will flash in the secondary
display area.

O
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3. Use the arrow
keys, scroll wheel
and Enter key to

edit the amplitude. @
Use the keypad
and the relevant
unit key to enter a -
new amplitude.

Range No Load 2mVpp~20Vpp
2mVpp~10Vpp for 20MHz — 25MHz

50Q Load 1mVpp~10Vpp
TmVpp~5Vpp for 20MHz — 25MHz

Example:
AMPL= TVpp

[T |

Setting the Modulating Wave Shape

The AFG-2100 has sine, square and Triangle modulating waveform
shapes. Sine waves are the default wave shape.

Panel Operation 1. Press the Shift + Shape key Shape
repeatedly to select a shape - +
waveform.

'O

2. The waveform Shape is displayed in blue at
the bottom of the panel.
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£\
Shape@
Source -
Restrictions Square 50% duty cycle

Triangle ~ 50% symmetry

Example:
Shape = Sine

Shape

Source -

Setting the Modulation Frequency (Rate)

Rate

FSK

Panel Operation 1. Press the Shift + Rate key. -

+

2. The Rate icon will flash in the frequency
display area.

3. Use the arrow
keys, scroll wheel

and Enter key to
edit the rate.

Use the keypad
and the relevant
unit key to enter a
new rate.

Range (Internal source) 2mHz ~ 20kHz

Default 100Hz
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Example:
Rate= T00Hz

Modulation Depth

Modulation depth is the ratio (as a percentage) of the unmodulated
carrier amplitude and the minimum amplitude deviation of the
modulated waveform. In other words, modulation depth is the
maximum amplitude of the modulated waveform compared to the
carrier waveform as a percentage.

Panel Operation 1. Press the Shift + DEP/DEV DEP/DEV

key. - +
2. The DEP icon will flash in the secondary
display area.
3. Use the arrow
keys, scroll wheel

and Enter key to %

edit the modulation -

depth.

Use the keypad

and the % key to )

enter a new depth. . @ . -
Range Depth 0% ~120%

Default 100%
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Example:
DEP=100%

[INT ]

ANote

When the modulation depth is greater than
100%, the output cannot exceed +5VPeak
(50Q2 load).

If an external modulation source is
selected, modulation depth is limited to
+5V from the MOD input port on the rear
panel. For example, if the modulation depth
is set to 100%, then the maximum
amplitude is +5V, and the minimum
amplitude is -5V.

Setting the Modulation Source

Panel Operation

1. Press the Shift + INT/EXT INT/EXT

key to select the - +

modulation source. O

. The modulation source will be displayed at

the bottom of the screen.

ANote

If an external modulation source is selected,
modulation depth is limited to + 5V from the
MOD input port on the rear panel. For example,
if the modulation depth is set to 100%, then the
maximum amplitude is +5V, and the minimum
amplitude is -5V.

51



GUWINSTEK AFG-2000 Series User Manual

Example:
Source = INT

Shape

Source -

Example: External
MOD input signal

AM output 11— oV
+5V

MOD input
signal ov
-5V
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Frequency Modulation (FM)
(AFG-2100 Series)

An FM waveform is produced from a carrier waveform and a
modulating waveform. The instantaneous frequency of the carrier
waveform varies with the magnitude of the modulating waveform.
FM modulation is only applicable to the AFG-2105, AFG-2112 and

the AFG-2125.

Modulating
( waveform
r’\ r’\
/TN /TN
/ N\ / N\
\ / \
N / ha Modulated Carrier
N ,/ Waveform
Selecting FM Modulation

Panel Operation 1. Press the FM key.

2. The modulation, sweep and counter menu
display will appear. The FM icon indicates
that the FM function is active.
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Example:
FM activated

Crm)
[T ]
A FM modulation can be deactivated by pressing the FM
Note key again.
FM Carrier Waveform
Background The FUNC key selects the FM carrier waveform.

Sine, square or ramp waveforms can be used as the
carrier. The default waveform is set to sine. Noise
is not available as a carrier shape. Before the
carrier shape can be selected, ensure FM is active,

page 53.
Selecting the 1. Press the FUNC key Q
Carrier Shape repeatedly to select a -
carrier waveform (Sine,
Square, Ramp).
Range FM Carrier Shape sine, square, ramp

Setting the Carrier Frequency

Background When using the AFG-2100 function generator, the
carrier frequency must be equal to or greater than
the frequency deviation.

Panel Operation 1. Press FREQ key.
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2. The FREQ icon will flash in the frequency
display area.

O

3. Use the arrow = =5
\
keys, scroll wheel ) -
and Enter key to s
edit the frequency.
Use the keypad
and the relevant
unit key to enter a -
new frequency.
Range Sine 0.THz ~ 25MHz*

Square 0.1Hz ~ 25MHz*
Ramp 0.THz ~ TMHz

*|limited to 5MHz for the AFG-2105, 12MHz for
the AFG-2112.

Example:
FREQ = 1kHz

Setting the Carrier Amplitude

Panel Operation 1. Press AMPL key.
2. The AMPL icon will flash in the secondary
display area.
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O

3. Use the arrow
keys, scroll wheel
and Enter key to
edit the amplitude. & &

\

Use the keypad

d h 1 ..Hszp

and the relevant

unit key to enter a -
new amplitude.

Range No Load 2mVpp~20Vpp

2mVpp~10Vpp for 20MHz — 25MHz

50Q load 1mVpp~10Vpp
1TmVpp~5Vpp for 20MHz — 25MHz

Example:
AMPL= TVpp

CFm)
[T |

Setting the Modulating Wave Shape

The AFG-2100 has sine, square and Triangle modulating waveform
shapes. Sine waves are the default wave shape. The modulating
wave shape is for internal sources only.

Panel Operation 1. Press the Shift + Shape key Shape

repeatedly to select a shape - +

waveform. O
R
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2. The waveform Shape is displayed in blue at

the bottom of the panel.
N\
@ ShapeU
Source -
Restrictions Square 50% duty cycle
Triangle  509% symmetry
Example:
Shape = Sine
@ Shape -
Source -

Setting the Modulation Frequency (Rate)

Panel Operation 1. Press the Shift + Rate key. Rate

@&.C
+

2. The Rate icon will flash in the frequency

display area.

3. Use the arrow
keys, scroll wheel
and Enter key to

~

<
!

a
@

0

edit the rate.
Use the keypad
and the relevant 2
unit key to enter a - HZVImS
new rate.
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Range (Internal source) 2mHz ~ 20kHz
Default 100Hz
Example:
Rate= 100Hz
Cru) _— L]
Source [N

Frequency Deviation

The frequency deviation is the peak frequency deviation from the
carrier wave and the modulated wave.

Panel Operation 1. Press the Shift + DEP/DEV DEP/DEV
@ C

e

2. The DEV icon will flash in the frequency

display area.
(50
N
3. Use the arrow o
keys, scroll wheel / A
and Enter key to  \ —
edit the frequency N
o
deviation.
Use the keypad
and the relevant
.
unit key to enter a —
new frequency
deviation.
Range Sine DC ~ 25MHz*
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Square DC ~ 25MHz*
Ramp DC~1MHz
Default 10Hz

*|limited to 5MHz for the AFG-2105, 12MHz for
the AFG-2112.

A The frequency deviation must be equal to or
Note less than the carrier frequency.

The sum of the carrier frequency and
frequency deviation must be less than or
equal to the maximum carrier.

The maximum frequency deviation allowed
will be limited by the set carrier frequency.

Example:
DEV = 10Hz
@ Shape -
Source -

Setting the Modulation Source
Panel Operation 1. Press the Shift + INT/EXT INT/EXT

key to select the - +

modulation source. IO

— [INT |

2. The modulation source will be displayed at
the bottom of the screen.

Cem) am

Shape

AN
Source(-)
N—"

Range Source INT, EXT
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Connection
(EXT source only)

For external sources, OUTPUT INPUT

MOD Counter

connect the modulation . -
source signal to the MOD

input port on the rear =)=

panel. : -\
© ©)]

L Trigger MOD J

A Note

When the source is set to EXT (external) the
carrier waveform is modulated by an external
signal. The frequency deviation is controlled by
the £5V signal that is input into the MOD input
port. The 5V input signal directly corresponds
to the set frequency deviation. +5V increases the
frequency by the set deviation frequency and -5V
reduces the frequency to below the carrier
frequency by the amount set by the deviation
frequency. For example: if the deviation
frequency is set to TkHz, an input voltage of +5V
will increase the frequency to TkHz, whilst an
input voltage of -5V will reduce the frequency
below that of the carrier by TkHz.

Example:
Source = INT
Chn)
INT
Example: External
MOD input signal
FM output ' fipeegrsttetefe i et e ov
+5V
MOD input oV
signal
-5V
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Frequency Shift Keying (FSK) Modulation
(AFG-2100 Series)

Frequency Shift Keying Modulation is used to shift the frequency
output of the function generator between two preset frequencies
(carrier frequency, hop frequency). The frequency at which the
carrier and hop frequency shift is determined by the rate setting or
the voltage level from the Trigger input port on the rear panel.

FSK modulation is only applicable to the AFG-2105, AFG-2112 and
the AFG-2125.

Carrier Frequency

Hop Frequency

IO Vo VAL

Selecting FSK Modulation

Panel Operation 1. Press the FSK key. FSK

2. The modulation, sweep and counter menu
display will appear. The FSK icon indicates
that the FSK function is active.
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Example:
FSK activated

(Crsk)
[Ex |
A FSK modulation can be deactivated by pressing the
Note FSK key again.
FSK Carrier Waveform
Background The FUNC key selects the FSK carrier waveform.

Sine, square or ramp waveforms can be used as the
carrier. The default waveform is set to sine. Noise
and ARB cannot be used as a carrier wave.

Selecting the 1. Press the FUNC key O
N

Carrier repeatedly to select a
carrier waveform (Sine,
Square, Ramp).

Range FSK Carrier Shape sine, square, ramp

FSK Carrier Frequency

The maximum carrier frequency depends on the carrier shape. The
default carrier frequency for all carrier shapes is 1kHz. The voltage
level of the Trigger input port controls the output frequency when
EXT is selected as the source. When the Trigger input signal is
logically low, the carrier frequency is output and when the signal is
logically high, the hop frequency is output.

Panel Operation 1. Press FREQ key.
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2. The FREQ icon will flash in the frequency
display area.

O

3. Use the arrow = =5
\
keys, scroll wheel ) -
and Enter key to s
edit the frequency.
Use the keypad
and the relevant
unit key to enter a -
new frequency.
Range Sine 0.THz ~ 25MHz*

Square 0.1Hz ~ 25MHz*
Ramp 0.THz ~ TMHz

*|limited to 5MHz for the AFG-2105, 12MHz for
the AFG-2112.

Example:
FREQ = 1kHz

(Fsk)
[Bx]
Setting the Carrier Amplitude
Panel Operation 1. Press AMPL key.

63



GUWINSTEK AFG-2000 Series User Manual

2. The AMPL icon will flash in the secondary
display area.

O

3. Use the arrow
keys, scroll wheel

(CEnter )
and Enter key to - m
edit the amplitude.
Use the keypad
and the relevant
unit key to enter a -
new amplitude.
Range No Load 2mVpp~20Vpp

2mVpp~10Vpp for 20MHz — 25MHz

50Q Load 1mVpp~10Vpp
TmVpp~5Vpp for 20MHz — 25MHz

Example:
AMPL= TVpp

Setting the Hop Frequency

The default Hop frequency for all waveform shapes is 100 Hz. A
square wave with a duty cycle of 50% is used for the internal
modulation waveform. The voltage level of the Trigger input signal
controls the output frequency when EXT is selected. When the
Trigger input signal is logically low the carrier frequency is output
and when the signal is logically high, the hop frequency is output.
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Ho

Press the Shift + Hop key. -
—+

2. The Hop icon will flash in the frequency

©

Panel Operation 1.

display area.
3. Use the arrow o
keys, scroll wheel 0
and Enter key to gy —
edit the hop =
¢
requency.
Use the keypad @
and the relevant
unit key to enter a — &
hop frequency.

Range Sine 0.THz ~ 25MHz*
Square 0.1Hz~ 25MHz*
Ramp 0.THz~ TMHz
Default 100Hz

*|imited to 5MHz for the AFG-2105, 12MHz for
the AFG-2112.

Example:
Hop = 100Hz
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FSK Rate

FSK Rate function is used to determine the rate at which the output
frequency changes between the carrier and hop frequencies. The
FSK Rate function only applies to internal FSK sources.

~

Panel Operation 1. Press the Shift + Rate key. Rate
P @
+

2. The Rate icon will flash in the frequency

display area.

3. Use the arrow y =

keys, scroll wheel \

(_Enter )
and Enter key to 7 =
edit the rate.

Use the keypad
and the relevant
unit key to enter a -
new rate.
Range (Internal source) 2mHz ~ 20kHz
Default 100Hz
Example:
Rate= 1KHz
(FsKO)
[INT |
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Setting the FSK Source

The AFG-2000 accepts internal and external FSK sources, with
internal as the default source. When the FSK source is set to internal,
the FSK rate is configured using the FSK Rate function. When an

external source is selected the FSK rate is equal to the frequency of
the Trigger input signal on the rear panel. When the input signal is
logically low the carrier frequency is output and when the signal is
logically high, the hop frequency is output.

Panel Operation

1. Press the Shift + INT/EXT
key to select the
modulation source.

INT/EXT

&
+
OIS

2. The FSK source will be displayed at the
bottom of the screen.

(CFsk)

7N\
Source (-)
N~—

Range

Source

INT, EXT

Connection
(EXT source only)

For external sources,
connect the FSK rate source
signal to the Trigger input
port on the rear panel.

(ouTPUT INPUT |

MOD Counter

‘l I

L Trigger MOD )

Example:
Source = EXT

Source -
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Example: External
trigger input
signal

FSK output ffrfeererf= e oV

Trigger input;
signal

68



GUINSTEK OPERATION

Frequency Sweep
(AFG-2100 Series)

The function generator can perform a sweep for sine, square or ramp
waveforms, but not noise, and ARB. In Sweep mode, the function
generator will sweep from a start frequency to a stop frequency over
a number of designated steps. If an external source is selected, the
function generator can be used to output a single sweep each time a
TTL level pulse is received from the Trigger input port. The step
spacing of the sweep can be linear or logarithmic. The function
generator can also sweep up or sweep down in frequency. The
Sweep function only applies to the AFG-2105, AFG-2112 and the
AFG-2125.

‘ —Sweep

Selecting Sweep

Panel Operation 1. Press the Sweep key.

2. The modulation, sweep and counter menu
display will appear. The Sweep icon indicates
that the Sweep function is active.

Shape

s
Source -
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Example:
Sweep activated

[T |
AN Sweep modulation can be deactivated by pressing the
ote

Sweep key again.

Setting Start and Stop Frequency

The start and stop frequencies define the upper and lower sweep
limits. The function generator will sweep from the start through to
the stop frequency and cycle back to the start frequency. The sweep
is phase continuous over the full sweep range.

Panel Operation 1. Pressing the Shift + Start/Stop
Start/Stop key will toggle - +
between the start and stop O
frequencies. Select the Start — Start

frequency icon.

2. The Start icon will flash in the frequency
display area when selected.

O

3. Use the arrow
keys, scroll wheel
and Enter key to
edit the start
frequency.

NETD

@ ‘
@ ’
S >
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Use the keypad

and the relevant

unit key to enter a ., (krzrvems

e .
Range Sine 0.1Hz ~ 25MHz*

Square 0.1THz ~ 25MHz*
Ramp 0.THz ~ TMHz

Default  Start: 100Hz, Stop: TkHz

*|limited to 5MHz for the AFG-2105, 12MHz for
the AFG-2112.

4. Repeat steps 1 to 3 for the Stop frequency.

A To sweep from a low to high frequency, set the Start
Note frequency < Stop frequency.

To sweep from a high to low frequency, set the Start
frequency > Stop frequency.

Example:
Start = 100Hz

Sweep [uns]
[Nt ]
Example:
Stop = 1kHz
Sweep @
[Nt ]|
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Sweep Mode

Sweep mode is used to select between linear or logarithmic
sweeping. Linear sweeping is the default setting.

Panel Operation 1. Press the Shift + LIN/LOG LINLOS
key to select linear (LINS) - -
or logarithmic LOGS

g O NN

sweeps.

2. The LINS or LOGS icon will be displayed at
the bottom of the screen.

Sweep Shape@
Source-
Example:
Sweep = LINS
Shape -
Source -
Sweep Rate

The sweep rate is used to determine how long it takes to perform a
sweep from the start to stop frequencies. The function generator
automatically determines the number of discrete frequencies used in
the scan depending on the length of the scan.

Panel Operation 1. Press the Shift + Rate key. Rate
P @
+

2. The Rate icon will flash in the frequency
display area.
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O

3. Use the arrow y =3

\
keys, scroll wheel \ oS

and Enter key to

ST o
edit the rate.
Use the keypad
and the relevant e
unit key to enter a - HZVIme
new rate.
Range Sweep Rate 1kHz ~ 2mHz (1ms ~ 500s)
Default 100Hz
Example:
Rate= T00Hz
Sweep
[T |

Setting the Sweep Source (Trigger)

With the source set to EXT, the function generator will sweep each
time a trigger signal is received. After a sweep output has completed,
the function generator waits for a trigger signal before starting the
next sweep. The default trigger source is internal.

Panel Operation 1. Press the Shift + INT/EXT INT/EXT
key to select the - +
modulation source. IO

—  INT |
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2. The Trigger source will be displayed at the
bottom of the screen.

N\
Source (-)
N—r
Range Source INT, EXT
Connection For external sources, [outPut | INPUT ]

(EXT source only)

MOD Counter

connect the Sweep trigger - -
signal to the Trigger input

port on the rear panel. L)L

L Trigger MOD J

Example:
Source = EXT

Source -

AN ote

With an external source, a sweep is output each
time a trigger pulse (TTL) is received from the
Trigger input port on the rear panel.

The trigger frequency must be greater than the
sweep rate (sweep time) plus 125nS (trigger pulse
width > 125nS).

Example: External
trigger input
signal

74
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Creating an Arbitrary Waveform

Both the AFG-2000 and AFG-2100 has a simple arbitrary waveform
editing function. The ARB function is able to create waveforms with
a 20MHz sampling rate, 4k data points with vertical range of

+511points.

Selecting the

. Press the FUNC key O
N

Carrier Shape repeatedly to select the
ARB function.
. Press the Point key.
. Point will flash in the secondary display area.
. Use the scroll
wheel or keypad to
choose a point ot
number.
Use the Enter key
to confirm the
point number.
Range Point: 0~ 4096

. Press the Value key.

. Value will flash in the secondary display

area.

O
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7. Use the scroll P
wheel or keypad to # \
choose the vertical \ b
value of the
selected point.

@]
OJOJOXO
QOO
QOO

Use the Enter key
to confirm the

point value.

Range Value:  £511 (10-bit vertical resolution)

8. Repeat steps 2 to 7 for the remaining points of
the ARB waveform.

& The horizontal position of the points depends on the

Note set frequency. For example, if the set frequency is TkHz
(period = Tms), then each point will be located every
0.01ms (1ms/sample rate).

Example: ARB

Point “0” is set to

+511.

AN To save the ARB data, please see the Save/Recall
ote

section on page 83.
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Using the Frequency Counter

Selecting the Frequency Counter Function

Connection Connect the signal source to OUTPUT | INPUT
Counter input port on the rear =

Count
panel.
MD

Panel Operation 1. Press the Count key.

2. The current gate time and the Count icon will
appear in the display when the counter
function is active.

The input frequency will be shown in the
frequency display area.

Example: input
frequency of TkHz O

Selecting the Gate Time

Panel Operation 1. Ensure the Count function |Page 77
is active.

2. Press the Shift + Gate key Gate
repeatedly to select the - +
desired gate time.
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Range Gate time 0.01s, 0.1s, 1s, 10s

3. The current gate time is displayed in the
counter settings area of the display.

—&
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Using the SYNC Output Port

Connecting the SYNC Output Port

Background The SYNC output port is used as a synchronization
signal for function outputs. All the output signals
apart from the noise output function have a
synchronization signal.

Connection Connect a BNC cable from the OUTPUT
SYNC output port on the front =

panel to the desired input
device. )=

5002

ANote The SYNC signal is output even when the main
output is not output.

SYNC Output Signal

SYNC Output For SYNC output: TTL square waveform with a 50%
Sine Wave duty cycle. The SYNC output is at a logically high
level when the sine output is positive.

Output diagram

Sine output ¢ ! ! ov

v \ \

SYNC output
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SYNC Output For SYNC output: TTL square waveform with a duty

Square Wave cycle corresponding to the duty cycle of the output
square wave. The SYNC output is at a logically
high level when the square wave output is
positive.

Output diagram

Square wave
output

v v v

SYNC output

SYNC Output For SYNC output: TTL square waveform with a 50%
Ramp Wave duty cycle. The SYNC output is at a logically high
level when the ramp output is positive.

Output diagram

Ramp wave
output ov
v v v
SYNC output
----------------------------------------------------------- ov

SYNC Output For SYNC output: A single TTL positive pulse at the
ARB Wave start of each ARB period (pulse width =1/sample
rate).

Output diagram

ARB output g e N A e ov

v v v

SYNC output
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SYNC Output For SYNC output: TTL square waveform with a 50%
AM duty cycle. The SYNC output is at a logically high
level when the modulated output is positive.

Output diagram

OV

\AAAAAAAA/
synCoutput || [ [[1[[[]TTLTIILITLLTIIEIELLL. . gy

SYNC Output For SYNC output: TTL square waveform with a 50%

FM duty cycle. The SYNC output is at a logically high
level when the modulated output is positive (The
SYNC output is synchronized to the modulated
output frequency).

Output diagram

FM output B - 1 01

WYYy

SYNC output

SYNC Output For SYNC output: TTL square waveform with a 50%

FSK duty cycle. The SYNC output is at a logically high
level when the modulated output is positive (The
SYNC output is synchronized to the modulated
output frequency).

81



GUWINSTEK AFG-2000 Series User Manual

Output diagram

FSK output b\ttt L A L Y Y

TYYYY ARR

SYNC output

SYNC Output For SYNC output: TTL square waveform. The SYNC

Sweep output is at a logically high level when the sweep
output is positive (The SYNC output is
synchronized to the sweep output frequency).

Output diagram

Sweep output{j-y 5 : ; ov

0l
o !
0t

WYY YOy Y

SYNC output
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Save and Recall State/ARB Waveform

The AFG-2000 has non-volatile memory to store instrument state
and ARB data. There are 10 memory locations numbered 0~19.
Memory locations 0~9 saves/recalls the instrument state, memory
locations 10~19 saves/recalls ARB data.

The instrument saves the following states: the selected function
(including ARB), frequency, amplitude, DC offset, duty
cycle/symmetry, and any of the modulation parameters.

Panel Operation 1. Press the Shift + SavelRecall
Save/Recall key to either - +
select Save (to save the O
state) or Recall (to recall — Save
the state).

2. Save or Recall will be shown in the secondary
display area.

O

3. Use the scroll

wheel or keypad to
choose the or
save/recall
number.

Use the Enter key

to save/recall the

state.
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A The instrument state can be saved to any 10 (0~9) of
Note the storage locations. ARB data can be saved to any 10
(10~19) instrument locations.

When a state is saved, it overwrites the previously
saved state in the same location. If ARB data is
recalled, the current state will be overwritten.

A memory location can only be recalled if it has been
previously saved.

Example:
Save State

Example:
Recall State
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SOURCE[T:FM:STATE ..ot 117
SOURCe[1]:FM:SOURCE ......oooiiiiiiiiiiiiiiicciicicccc 118
SOURce[1]:FM:INTernal:FUNCLION ....cceevvirierieiieiecieiceicee 119
SOURce[1]:FM:INTernal:FREQUENCY .....ccueeueeuieieieieieeeeeeeenee 119
SOURce[1]:FM:DEViation........cccccevviiiiiiiiiiiiiiiiiiiiicciccee, 120

Frequency-Shift Keying (FSK) Commands ..........cceeeeennnn.. 122
FSK OVEIVIEW ...oiiiiiiiiiiiiiiiiciiccecccceccceee e 122
SOURCE[1]:FSKEY:STATE ..ottt 122
SOURCce[1]:FSKey:SOURCE ......coocuiiriiiiiiiiiiceiccieccecceee 123
SOURce[1]:FSKey:FREQUENCY ....ccoooviiiiiiiiiiiiiiciicc 123
SOURce[1]:FSKey:INTernal:RATE........cccevierenenineneeeciccienes 124

Frequency Sweep Commands.......ccceevuveiiniiiiiiineiineiinnenn. 126
SWEEP OVEIVIEW....eiiiiiiiiiiiiiiiieeite ettt 126
SOURCce[1]:SWEep:STATE. ..ot 127
SOURCce[T]:FREQUENCY:STARL.....cocvieiiieiieieeeeeceeeeeeeeen 127
SOURCce[1]:FREQuency:STOP .......ccciiviiiiiiiiiiiiiiii 128
SOURCe[1]:SWEEP:SPACING .....ocoviiiiiiiiiieciieicccceccece e 129
SOURCE[1]:SWEEP:RATE ..ottt 129
SOURCce[1]:SWEep:SOURCE ......cocviiiiiiiiiiiiciiiciccic 130

Frequency Counter Commands .......ccceeeeviiiiniiiineiiineeennn. 131
COUNLErGATE .ottt 131
COUNIENSTATE .ottt 131
COUNLENRVALUE? ...ttt 132

Arbitrary Waveform Commands ...........oooviiiiiiiiiniiinnnnnnn. 133
Arbitrary Waveform OVerview ........c.coceceveveneneninieieieneenne 133
SOURCce[T]:FUNCtion USER......ccooiiiiiiiiiiiiiiicicce, 134
DATAIDAC ... 134

Save and Recall Commands.........ccooviiiiiiiiiiiiininn 136

SAV L 136
RCL s 136
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Selecting the USB Remote Interface

The AFG-2000 uses a USB interface for remote control. Connecting

to USB

USB
configuration

Panel Operation

PC side connector Type A, host
AFG-2000 side Type B, slave

connector
Speed 1.1/2.0 (full speed)
1. Connect the
Type B USB—USB-A cable
from the PC to the type B

USB port on the rear panel.

2. When the PC asks for the USB driver, select
XXXXXXX.inf included in the software
package or download the driver from the GW
website, www.gwinstek.com.

3. The USB icon will appear when the USB
connection is active.

~
=

Remote control terminal connection

Terminal
application

Invoke the terminal application such as
Realterm,PuTTy. Make note of the COM port,
baud rate, stop bit, data bit, and parity accordingly
from the Windows Device Manager.

To check the COM port settings, see the Device
Manager in the PC. For Win7, Control panel —
System — Hardware tab.
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Functionality Run this query command via the terminal.
check *idn?

This should return the Manufacturer, Model
number, Serial number, and Firmware version in
the following format.

GW INSTEK, AFG-2125, SN:XXXXXXXX,Vm.mm

AN ote Ajand *m can be used as the terminal character
when using a terminal program.

PC Software The proprietary PC software, downloadable from
GWInstek website, can be used to download
waveforms.

Command Syntax

Compatible « IEEE488.2, 1992 (fully compatible)
standard o SCPI, 1994 (partially compatible)

Command Tree  The SCPI standard is an ASCII based standard that
defines the command syntax and structure for
programmable instruments.

Commands are based on a hierarchical tree
structure. Each command keyword is a node on
the command tree with the first keyword as the
root node. Each sub node is separated with a
colon.

Shown below is a section of the SOURce[1] root

node and the APPLy/OUTPut and
SINusoid /SQUare sub nodes.
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SOURce[1]2] Root node
I

l l

:OUTPut :APPLy <— 7" j54e
v v ;
:SINusoid :SQUare <+ 3" node

Command types

Commands can be separated into three distinct
types, simple commands, compound commands
and queries.

Simple A single command with/without
a parameter

Example *OPC

Compound Two or more commands

separated by a colon (:)
with/without a parameter

Example SOURce:APPLy:SQUare

Query A query is a simple or compound
command followed by a question
mark (?). A parameter (data) is
returned. The maximum or
minimum value for a parameter
can also be queried where

applicable.

Example SOURcel:FREQuency?
SOURCcel:FREQuency? MIN
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Command forms Commands and queries have two different forms,

long and short. The command syntax is written
with the short form of the command in capitals
and the remainder (long form) in lower case.

long long
SOURce1:DCOffset

short short

The commands can be written in capitals or lower-
case, just so long as the short or long forms are
complete. An incomplete command will not be
recognized.

Below are examples of correctly written
commands:

LONG: SOURcel:DCOffset
SOURCET:DCOFFSET

sourcel:dcoffset

SHORT: SOURT:DCO

sourl:dco

Command
Format

SOURce1:DCOffset < offset>LF 1: command header
1 2 3 4 2:single space
3: parameter

4: message terminator

Square Brackets

[]

90

Commands that contain squares brackets indicate
that the contents are optional. The function of the
command is the same with or without the square
bracketed items. Brackets are not sent with the
command.

For example, the frequency query below can use any of
the following 3 forms:

SOURcel:FREQuency? [MINimum|MAXimum]

SOURce1:FREQuency? MAXimum
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SOURce1:FREQuency? MINimum
SOURce1:FREQuency?

Braces { }

Commands that contain braces indicate one item
within the braces must be chosen. Braces are not
sent with the command.

Angled Brackets
<>

Angle brackets are used to indicate that a value
must be specified for the parameter. See the
parameter description below for details. Angled
brackets are not sent with the command.

Bars | Bars are used to separate multiple parameter
choices in the command format.

Parameters Type Description Example
<Boolean> Boolean logic 0, 1/ON,OFF
<NR1> integers 0,1,2,3
<NR2> decimal numbers 0.1, 3.14, 8.5
<NR3> floating point 4.5e-1, 8.25e+1
<NRf> any of NR1,2,3 1,1.5,4.5e-1
<NRf+> NRf type witha 1, 1.5, 4.5e-1
<Numeric> suffix including  N\jAX. MIN

MAXimum or
DEFault
parameters.
<aard> Arbitrary ASCII
characters.
<discrete> Discrete ASCII IMM, EXT,
character MAN
parameters
<frequency> NRf+ type 1 KHZ, 1.0 HZ,
<peak deviation including MHZ
in Hz> frequency unit
suffixes.

<rate in Hz>
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<amplitude>

NRf+ type VPP, dBm,
including voltage Vrms
unit suffixs.

<offset> NRf+ type Vv
including voltage
unit suffixes.
<seconds> NRf+ type nS, uS, mS, S
including time
unit suffixes.
<percent> NRf type N/A
<depth in
percent>
Message LF CR line feed code (new line) and
terminators carriage return.
LF line feed code (new line)

AN ote

Aj or Am should be used when using a terminal

program.
Command Space A space is used to separate a
Separators parameter from a
keyword/command header.
Colon (2) A colon is used to separate

92

keywords on each node.

Semicolon (;)

A semicolon can be used to
combine commands from different
node levels.

For example:
SOURce1:PWM:SOURce?
SOURce:PULSe:WIDTh?

2> SOURcel:PWM:SOURce?;SOURce
:PULSe:WIDTh?
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Comma (,)

When a command uses multiple
parameters, a comma is used to
separate the parameters.

For example:

SOURce:APPLy:SQUare 10KHZ,2.0
VPP,-1VDC
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Command List

System Commands ......oouuiiiiiiiiiiiieii e 96
FIDINP <ottt 96
FRST o 96
Status Register Commands.........cooiviiiiiiiiiiiiiniiiieeieee, 97
CLS 97
Apply Commands .....o..oviiiiiiiiiiiie 98
SOURCce[1]:APPLY:SINUSOId .....ooviiiiieiiniinieicicireececeeceeee 100
SOURCce[1]:APPLY:SQUaAre......cooiiiiiiieieeeieeeeeeee e 100
SOURCe[T]:APPLY:RAMP .....ooviiiiiiiiiiicic, 101
SOURCe[1]:APPLY:NOISE ..ot 101
SOURCe[TJ:APPLY:USER ..ot 102
SOURCE[T]:APPLY? ... 103
Output ComMmands .....ccouiiiiiiiieiieeieeee e e 104
SOURCE[T]:FUNCEION ..ot 104
SOURCe[1]:FREQUENCY ..ot 105
SOURCE[T:AMPLITUdE. ... 107
SOURCE[T]:DCOFSEL....viuieiiiriciiriciirictecereccecree s 108
SOURCce[1]:SQUAare:DCYCIe ...covueeieieieieeieeeeeeeeeeeeine 108
SOURCE[1]:RAMP:SYMMELrY ..couviiiiiiiiiiiiiiceiecceccec e 109
OUTPUL .o 110
OUTPULILOAD ..ot 111
SOURCce[1]:VOLTage:UNIT ..o 111
Amplitude Modulation (AM) Commands.........cccecevune. 113
AM OVEIVIEW....oouiiiiiiiiiiiiiicc 113
SOURCE[TEAM:ISTATE ..o, 114
SOURCE[T]:AM:SOURCE ...coouiiiiiiiiiiieieceeececeec e 114
SOURce[1]:AM:INTernal:FUNCHION .....ccooeeiriieieinciciceieee, 115
SOURce[1]:AM:INTernal:FREQUENCY.....cccvevuieiirieriieieeieieene 115
SOURCE[T:AMIDEPTh ... 116
Frequency Modulation (FM) Commands.........cc...ccoun. 117
FIM OVEIVIEW ..ottt 117
SOURCE[T]:FM:STATE ..ot 117
SOURCE[1]:FM:SOQURCE ...coouiiiiiiiiiiieiicceceeccec e 118
SOURce[1]:FM:INTernal:FUNCLION ...c..ccooeveieiiiieicieercineee 119
SOURce[1]:FM:INTernal:FREQUENCY .....cccuerverierieeienieienieiene 119
SOURCce[1]:FM:DEViation.......ccccceeviiiiiiiiiiiiiiiiiiciiciiccee 120
Frequency-Shift Keying (FSK) Commands ........ccccceeeeennnne. 122
FSK OVEIVIEW ..ottt 122
SOURCEe[1]:FSKey:STATE ..ottt 122
SOURCce[1]:FSKey:SOURCE ......coocviiiiiiiiiiieceeeceececee e 123
SOURce[1]:FSKey:FREQUENCY ....cc.coviiiiiiiiiiiiicciic 123
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SOURce[1]:FSKey:INTernal:RATE .......ccceveeieieieneeeeeeeeeeeeenen, 124

Frequency Sweep Commands ........cceoviiiiiiiiiiineiinniiieennn.. 126
SWEEP OVEIVIEW ..ttt 126
SOURCce[1]:SWEep:STATE ...oooiiiiiiiiiiiiiiccici 127
SOURCce[1]:FREQUeNCy:STARL .....coouiiiiiiiieeieeeeeeeceeeee 127
SOURCce[1]:FREQuency:STOP.......cociiiriiiiiiiiiieeeecceecee 128
SOURCce[1]:SWEep:SPACING ......oocviiiiiiiiiiiiiiiiiccic 129
SOURCE[T]:SWEEP:RATE.....coutiiiiitinieneeecececeseeieeeeeeeeeaees 129
SOURce[1]:SWEep:SOURCE.......ccoeeviiiiiiiiiiiiiccieceeeceece 130

Frequency Counter Commands ........ccciviiineiiiniiiiineeennnnee. 131
COUNILEr:GATE ..ot 131
COUNIEENSTATE .ottt 131
COUNIEENRVALUE? ...ttt 132

Arbitrary Waveform Commands .........cccoeeiiiiiiiiiinnninnn..e. 133
Arbitrary Waveform OVerview..........ccooceeeveeieieneneneeieieeenne 133
SOURce[1]:FUNCtion USER .....cccoiiiiiiiiiiiiiiiiiieiiccecece 134

DATAIDAC ...ttt 134

Save and Recall Commands.........ccoooiiiiiiiiiiiiniin, 136
SAV e 136

RCL ettt st 136
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System Commands

*IDN?
Description Returns the function generator manufacturer,

model number, serial number and firmware
version number in the following format:

GW INSTEK,AFG-2025,SN:XXXXXXXX,Vm.mm

Query Syntax IDN?

Return parameter <string>

Query Example  *IDN?
>GW INSTEK,AFG-2025,SN XO00KXX,Vm.mm

Returns the identification of the function

generator.

*RST Set

Description Reset the function generator to its factory default
state.

A Note the *RST command will not delete

Note instrument save states/ ARB waveforms in

memory.

Syntax *RST
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Status Register Commands

*CLS Set

Description The *CLS command clears all the event registers,
the error queue and cancels an *OPC command.

Syntax *CLS
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Apply Commands

The APPLy command has 5 different types of outputs (Sine, Square,
Ramp, Noise, User(ARB)). The Apply command is the quickest,
easiest way to output waveforms remotely. Frequency, amplitude
and offset can be specified for each function.

As only basic parameters can be set with the Apply command, other
parameters, such as duty and symmetry use the instrument default
values.

The Apply command will set the trigger source to immediate and
disable modulation and sweep modes, if active. The command also
turns on the output command SOURce[1]:OUTP ON.

As the frequency, amplitude and offset parameters are in nested
square brackets, the amplitude can only be specified if the frequency
has been specified and the offset can only be specified if the
amplitude has been set. See the syntax below for the example:

SOURcel:APPLy:<function> [<frequency> [,<amplitude>
[,<offset>] ]]

Output Frequency For the output frequency, MINimum, MAXimum
and DEFault can be used instead of specifying a
frequency. The default frequency for all functions
is set to 1 kHz.

The maximum and minimum frequency depends
on the function used and the model of the
frequency generator. If a frequency output that is
out of range is specified, the max/min frequency
will be used instead. A “-222” error will be
generated from the remote terminal.

Function Min frequency ~ Max frequency

Sine 0.1Hz 25MHz*
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Square 0.1Hz 25MHz*
Ramp 0.1Hz 1MHz

Noise Not applicable  Not applicable
User (ARB) 0.1Hz 20MHz

*The AFG-2005/2105 is limited to 5SMHz, the AFG-
2012/2112 is limited to 12MHz.

Output
Amplitude

When setting the amplitude, MINimum,
MAXimum and DEFault can be used instead of
specifying an amplitude. The range depends on
the function being used. The default amplitude for
all functions is 100 mVpp (into 50Q).

Vrms, dBm or Vpp units can be used to specify the
output units to use with the current command.
Note, however, that the VOLT:UNIT command
can be used to set the default units (Vrms, dBm,
Vpp) for all commands. This will be applicable to
the Apply command when no unit is specified. The
unit default is set to Vpp.

The output amplitude can be affected by the
function and unit chosen. Vpp and Vrms or dBm
values may have different maximum values due to
differences such as crest factor. For example, a
5Vrms square wave will be adjusted to 3.536 Vrms
for a sine wave.

DC Offset voltage

The offset parameter can be set to MINimum,
MAXimum or DEFault instead of a specified DC
offset value. The default DC offset is 0 volts.

The maximum and minimum DC offset is limited
by the output amplitude as shown below.

| Voffset | < Vimax - Vpp/2
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This means that the magnitude of the DC offset is
determined by the output amplitude.

If the specified DC offset is out of range, the
maximum/minimum offset will be set instead. A
#-222” error will be generated from the remote

terminal.

SOURce[1]:APPLy:SINusoid Set

Description Outputs a sine wave when the command has
executed. Frequency, amplitude and offset can also
be set.

Syntax SOURCce[1]:APPLy:SINusoid [<frequency>
[,<amplitude> [,<offset>] ]|

Parameter <frequency> 0.1Hz~25MHz*
<amplitude> TmV~10Vpp (50Q)
<offset> -5V ~ +5V (50Q)

*AFG-2005/2105 limited to 5SMHz, AFG-201 2/2112
limited to 12MHz.

Example SOURcel:APPL:SIN MAX 3.0, -2.5

Outputs a 3Vpp sine wave at 25MHz (max
frequency) with a -2.5V offset.

SOURce[1]:APPLy:SQUare Set

Description Outputs a square wave when the command has
executed. Frequency, amplitude and offset can also
be set. The duty cycle is fixed to 50%.

Syntax SOURce[1]:APPLy:SQUare [<frequency> [,<amplitude>
[,<offset>] ||

Parameter <frequency> 0.THz ~ 25MHz*
<amplitude> TmV~10V (50Q)

100



GUINSTEK

REMOTE INTERFACE

<offset> -5V ~ +5V (50Q)

*AFG-2005/2105 limited to SMHz, AFG-201 2/2112
limited to 12MHz.

Example SOURce1:APPL:SQU MAX, DEF, DEF
Outputs a 100mVpp (DEF) square wave at 25MHz
with 0 offset (DEF).

SOURCce[1]:APPLy:RAMP Set

Description Outputs a ramp wave when the command has
executed. Frequency, amplitude and offset can also
be set. The symmetry is fixed to 100%.

Syntax SOURCce[1]:APPLy:RAMP [<frequency> [,<amplitude>
[,<offset>] ]|

Parameter <frequency> 0.1Hz~1MHz
<amplitude> TmV~10V (50Q)
<offset> -5V ~ +5V (50Q)

Example SOURT:APPL:RAMP 2KHZ,MAX,MAX
Sets the frequency to 2kHz and sets the amplitude
and offset to the maximum.

SOURce[1]:APPLy:NOISe Set

Description Outputs Gaussian noise with a 20 MHz

bandwidth. Amplitude and offset can also be set.

ANote

The Frequency parameter is not used with the
noise function; however a value (or DEFault) must
still be specified. The frequency is remembered for
the next function used.

Syntax SOURCce[1]:APPLy:NOISe [<frequency| DEFault>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> 0.1Hz~25MHz*
<amplitude> TmV~10V (50Q)
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<offset> -5V ~ +5V (50Q)

*AFG-2005/2105 limited to 5SMHz, AFG-201 2/2112
limited to 12MHz.

Example SOURcel:APPL:NOIS DEF, 5.0, 2.0
Sets the amplitude to 5 volts with an offset of 2
volts.
SOURCce[1]:APPLy:USER Set
Description Outputs an arbitrary waveform that is specified

from the FUNC:USER command.

AN ote

Frequency and amplitude values are not used with
this function; however a value (or DEFault) must
be specified. The values are remembered for the
next function used.

Syntax SOURce[1]:APPLy:USER [<frequency> [,<amplitude>
[,<offset>]]]

Parameter <frequency> 0.THz~10MHz
<amplitude> TmV~10V (50Q)
<offset> -5V ~ +5V (50Q)

Example SOURT:APPL:USER

102

Outputs the ARB waveform specified in the
FUNC:USER command.
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SOURce[1]:APPLy?

Description Outputs a string with the current settings.

AN The returned string can be passed back, when
ote

appended to the Apply Command. This is
intended to be used to return the function
generator to a known state.

L.e.,, SOURce[1]:APPL:<passed back string>

Query Syntax SOURce[1]:APPLy?

Return Parameter <string>  Function(<NRf>), frequency(<NRf>),
amplitude (<NRf>),offset(<NRf>)

Query Example  SOURT:APPL?
>SIN +5.0000000000000E+03,+3.0000E+00,-2.50E+00

Returns a string with the current function and
parameters, Sine, 5kHz, 3Vpp, -2.5V offset.
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Output Commands

Unlike the Apply commands, the Output commands are low level
commands to program the function generator.

This section describes the low-level commands used to program the
function generator. Even though the APPLy command is the easiest
way to program the function generator, it lacks the ability to change
individual parameters. The Output commands on the other hand
can be used to set individual parameters, or those parameters that
cannot be programmed with the Apply command.

Set
SOURce[1]:FUNCtion
Description The FUNCtion command selects and outputs the

selected output function. The User parameter
outputs an arbitrary waveform previously set by
the SOURCce[1]:FUNC:USER command.

The previously set frequency, amplitude and offset
values are used automatically.

A If the function mode is changed and the current
Note frequency setting is not supported by the new
mode, the frequency setting will be altered to the
next highest value.

Vpp and Vrms or dBm amplitude values may have
different maximum values due to differences such
as crest factor. For example, if a 5Vrms square
wave is changed to a sinewave, then the Vrms
value is automatically adjusted to 3.536Vrms.

The modulation and sweep modes can only be
used with some of the basic waveforms. If a mode

is not supported, the conflicting mode will be
disabled. See the table below.

Sine Square Ramp Noise ARB

AM v v v y «
FM v v v « y
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FSK v v v « y
SWEEP v v y y
Syntax SOURce[1]:FUNCtion {SINusoid|SQUare|RAMP
INOISe |[USER}
Example SOURT:FUNC SIN

Sets the output as a sine function.

Query Syntax SOURce[1]:FUNCtion?

Return Parameter SIN, SQU, RAMP, NOIS, Returns the current output
USER type.

Query Example  SOURT:FUNC?
>SIN
Current output is sine.

Set

SOURce[1]:FREQuency

Description Sets the output frequency for the
SOURce[1]:FUNCtion command. The query
command returns the current frequency setting.

A The maximum and minimum frequency depends
Note on the function mode.

Sine, Square 0.THz~25MHz*

Ramp 0.1Hz ~ TMHz

Noise

Not applicable
User 0.1Hz~10MHz*

*AFG-2005/2105 limited to SMHz, AFG-201 2/2112
limited to 12MHz.
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If the function mode is changed and the current
frequency setting is not supported by the new
mode, the frequency setting will be altered to the
next highest value.

The duty cycle of square waveforms depends on
the frequency settings:

1% to 99% (frequency <100KHz)

20% to 80% (100KHz < frequency <5 MHz)
40% to 60% (5 MHz < frequency <10 MHz)
50% (frequency >10 MHz)

If the frequency is changed and the set duty cycle
cannot support the new frequency, the highest
duty cycle available at that frequency will be used.
A “-221" error will be generated from the remote
terminal.

Syntax SOURCce[1]:FREQuency
{<frequency>|MINimum|MAXimum}

Example SOURT:FREQ MAX

Sets the frequency to the maximum for the current
mode.

Query Syntax SOURCce[1]:FREQuency?

Return Parameter <NR3> Returns the frequency for the current
mode.

Query Example ~ SOURT:FREQ? MAX
>+1.0000000000000E+03

The maximum frequency that can be set for the
current function is IMHz.
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Set

SOURCce[1]:AMPLitude

Description

Sets the output amplitude for the
SOURce[1]:FUNCtion command. The query
command returns the current amplitude settings.

ANote

The maximum and minimum amplitude depends
on the output termination. The default amplitude
for all functions is 100 mVpp (50Q).

The offset and amplitude are related by the
following equation.
| Voffset | < Vimax - Vpp/2

The output amplitude can be affected by the
function and unit chosen. Vpp and Vrms or dBm
values may have different maximum values due to
differences such as crest factor. For example, a
5Vrms square wave will be adjusted to 3.536 Vrms
for a sine wave.

The amplitude units can be explicitly used each
time the SOURce[1]:AMPLitude command is used.

Alternatively, the VOLT:UNIT command can be
used to set the amplitude units for all commands.

Syntax SOURce[1]:AMPLitude {< amplitude>
[MINimum|MAXimum}
Example SOURT:AMPL MAX
Sets the amplitude to the maximum for the current
mode.
Query Syntax SOURce[1]:AMPLitude? {MINimum|MAXimum}
Return Parameter <NR3> Returns the amplitude for the current
mode.
Query Example  SOURT:AMPL? MAX
>+5.0000E+00
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The maximum amplitude that can be set for the
current function is 5 volts.

Set

SOURCce[1]:DCOffset

Description

Sets or queries the DC offset for the current mode.

AN ote

The offset parameter can be set to MINimum or
MAXimum. The default offset is 0 volts. The offset
is limited by the output amplitude as shown
below.

| Voffset | < Vmax - Vpp/2

If the output specified is out of range, the
maximum offset will be set.

The maximum offset is £5V into 50Q)).

Syntax SOURCce[1]:DCOffset {< offset>
[IMINimum|MAXimum}

Example SOUR1:DCO MAX
Sets the offset to the maximum for the current
mode.

Query Syntax SOURCce[1]:DCOffset? {MINimum|MAXimum}

Return Parameter <NR3> Returns the offset for the current mode.

Query Example  SOUR1:DCO?

>+3.0000E+00
The offset for the current mode is set to +3 volts.

Set

SOURce[1]:SQUare:DCYCle

Description

Sets or queries the duty cycle for square waves
only. The setting is remembered if the function
mode is changed. The default duty cycle is 50%.

AN ote
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1% to 99% (frequency <100KHz)

20% to 80% (100KHz < frequency <5 MHz)
40% to 60% (5 MHz < frequency <10 MHz)
50% (frequency >10 MHz

If the frequency is changed and the set duty cycle
cannot support the new frequency, the highest
duty cycle available at that frequency will be used.
A “-221” error will be generated from the remote
terminal.

For square waveforms, the Apply command and
AM/FM modulation modes ignore the duty cycle
settings.

Syntax SOURce[1]:SQUare:DCYCle {< percent>
[IMINimum|MAXimum}
Example SOUR1:SQU:DCYC MAX
Sets the duty cycle to the highest possible for the
current frequency.
Query Syntax SOURCce[1]:SQUare:DCYCle? {MINimum|MAXimum}
Return Parameter <NR3> Returns the duty cycle as a percentage.
Query Example  SOUR1:SQU:DCYC?
>+5.00E+01

The duty cycle is set 50%.

Set

SOURCce[1]:RAMP:SYMMetry

Description

Sets or queries the symmetry for ramp waves only.
The setting is remembered if the function mode is
changed. The default symmetry is 100%.

0% symmetry is a ramp waveform with a negative
going transition. 100% symmetry is a ramp
waveform with a positive going transition.
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0% 50% 100%
AN For ramp waveforms, the Apply command and
ote

AM/FM modulation modes ignore the current
symmetry settings.

Syntax SOURce[1]:RAMP:SYMMetry {< percent>
[IMINimum|MAXimum}
Example SOUR[1]:RAMP:SYMM MAX

Sets the symmetry to the 100%.

Query Syntax SOURce[1]:RAMP:SYMMetry?
{MINimum|MAXimum}

Return Parameter <NR3> Returns the symmetry as a percentage.

Query Example ~ SOUR1:RAMP:SYMMetry?
>+1.0000E+02
The symmetry is set as 100%.

Set
OUTPut
Description Enables/Disables or queries the front panel
output. The default is set to off.
Syntax OUTPut {OFF|ON}
Example OUTP ON

Turns the output on.

Query Syntax OUTPut?

Return Parameter 1 ON
0 OFF

Query Example ~ OUTP?
>1

The output is currently on.
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Set

Description

Sets or queries the output termination. Two
impedance settings can be chosen, DEFault (50Q)
and INFinity (high impedance >10 kQ).

The output termination is to be used as a reference
only. If the output termination is set 50Q but the
actual load impedance is not 50Q, then the
amplitude and offset will not be correct.

Note

If the amplitude has been set and the output
termination is changed from 50Q to high
impedance, the amplitude will double. Changing
the output termination from high impedance to
50Q will half the amplitude.

If the output termination is set to high impedance,
dBm units cannot be used. The units will default to

Vpp.

Syntax

Example

OUTPut:LOAD {DEFault|INFinity}
OUTP:LOAD DEF

Sets the channel 1 output termination to 50Q.

Query Syntax

OUTPut:LOAD?

Return Parameter

Example

DEF Default
INF INFinity

OUTP:LOAD?
DEF

The output termination for channel 1 is set to 50Q.

Set

SOURce[1]:VOLTage:UNIT

Description

Sets or queries the output amplitude units. There
are three types of units: VPP, VRMS and DBM. The
SOURce[1]:VOLTage:UNIT command does not set
the offset units.
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A The units set with the VOLTage:UNIT command

Note will be used as the default unit for all amplitude
units unless a different unit is specifically used for
a command, such as those used with the Apply

commands.
Syntax SOURce[1]:VOLTage:UNIT {VPP|VRMS|DBM}
Example SOURT:VOLT:UNIT VPP

Sets the amplitude units to Vpp.

Query Syntax SOURce[1]:VOLTage:UNIT?

Return Parameter VPP Vpp
VRMS Vrms
DBM dBm

Query Example  SOURT:VOLT:UNIT?
>VPP

The amplitude units are set to Vpp.
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Amplitude Modulation (AM) Commands

AM Overview

To successfully create an AM waveform, the following commands
must be executed in order.

Enable AM
Modulation

\

Configure Carrier

v
Select

Modulation
Source

v

Select Shape

Set Modulating
Frequency

Set Modulation
Depth

1.

2.

Turn on AM modulation using the
SOURce[1]:AM:STAT ON command

Use the APPLy command to select a carrier
waveform. Alternatively the equivalent
FUNC, FREQ, AMPL, and DCO commands
can be used to create a carrier waveform with
a designated frequency, amplitude and offset.
Sine, square or ramp can be used as the
carrier wave.

Select an internal or external modulation
source using the SOURce[1]:AM:SOUR
command.

Use the SOURce[1]:AM:INT:FUNC command
to select a Sine, Square or Ramp modulating
waveform. For internal sources only.

Set the modulating frequency using the
SOURce[1]:AM:INT:FREQ command. For

internal sources only.

Set the modulation depth using the
SOURce[1]:AM:DEPT command.
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Set
SOURCce[1]:AM:STATe
Description Sets or disables AM modulation. By default AM

modulation is disabled. AM modulation must be
enabled before setting other parameters.

A As only one mode is allowed at any one time,
Note other modulation modes (inc. Sweep/FSK) will be
disabled when AM modulation is enabled.

Syntax SOURce[1]:AM:STATe {OFF|ON}
Example SOURT:AM:STAT ON

Enables AM modulation.
Query Syntax SOURce[1]:AM:STATe?
Return Parameter 0 Disabled (OFF)

1 Enabled (ON)
Query Example ~ SOUR1:AM:STAT?

>1

AM modulation mode is currently enabled.

Set
SOURce[1]:AM:SOURce
Description Sets or queries the modulation source as internal
or external. Internal is the default modulation
source.
AN If an external modulation source is selected,
ote

modulation depth is limited to £ 5V from the MOD
input port on the rear panel. For example, if
modulation depth is set to 100%, then the
maximum amplitude is +5V, and the minimum
amplitude is -5V.

Syntax SOURce[1]:AM:SOURce {INTernal|EXTernal}

Example SOUR1:AM:SOUR EXT

Sets the modulation source to external.
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Query Syntax SOURce[1]:AM:SOURce?

Return Parameter INT Internal
EXT External

Query Example  SOURT:AM:SOUR?
>INT

The modulation source is set to internal.

Set
SOURce[1]:AM:INTernal:FUNCtion
Description Sets the shape of the modulating waveform from
sine, square or ramp. The default shape is sine.
A Square waveforms have a 50% duty cycle. Ramp
Note waveforms have a symmetry of 100%.
Syntax SOURce[1]:AM:INTernal:FUNCtion
{SINusoid|SQUare| RAMP }
Example SOURT:AM:INT:FUNC SIN

Sets the AM modulating wave shape to sine.

Query Syntax SOURce[1]:AM:INTernal:FUNCtion?

Return Parameter SIN Sine
SQU Square
RAMP Ramp
Query Example  SOURT:AM:INT:FUNC?
>SIN

The shape for the modulating waveform is Sine.

Set
SOURce[1]:AM:INTernal:FREQuency
Description Sets the frequency of the internal modulating
waveform only. The default frequency is 100Hz.
Syntax SOURce[1]:AM:INTernal:FREQuency

{<frequency>|MINimum|MAXimum}
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Parameter <frequency> 2 mHz~ 20 kHz

Example SOURT:AM:INT:FREQ +1.0000E+02
Sets the modulating frequency to 100Hz.

Query Syntax SOURce[1]:AM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the frequency in
Hz.

Query Example  SOURT:AM:INT:FREQ? MIN
>+1.0000E+02

Returns the minimum frequency allowed.

Set
SOURce[1]:AM:DEPTh
Description Sets or queries the modulation depth for internal
sources only. The default is 100%.
AN The function generator will not output more than
ote

15V, regardless of the modulation depth.

The modulation depth of an external source is
controlled using the £5V MOD input port on the
rear panel, and not the SOURce[1]:AM:DEPTh

command.
Syntax SOURCce[1]:AM:DEPTh {<depth in percent>
[MINimum|MAXimum}
Parameter <depth in percent> 0~120%
Example SOURT:AM:DEPT 50

Sets the modulation depth to 50%.
Query Syntax SOURce[1]:AM:DEPTh? [MINimum|MAXimum]

Return Parameter <NR3> Return the modulation depth as a
percentage.

Query Example  SOUR1:AM:DEPT?
>+1.0000E+02

The modulation depth is 100%.
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Frequency Modulation (FM) Commands

FM Overview

The following is an overview of the steps required to generate an
FM waveform.

Enable FM 1. Turn on FM modulation using the
Modulation SOURce[1]: FM:STAT ON command.
v

Configure Carrier 2. Use the APPLy command to select a carrier
waveform. Alternatively, the FUNC, FREQ,
AMPL, and DCO commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

Select 3. Select an internal or external modulation
Modulation source using the SOURce[1]:FM:SOUR
Source command.

\

Select shape 4. Use the SOURce[1]:FM:INT:FUNC command
to select a sine, square or ramp modulating
waveform. For internal sources only.

Set Modulating 5. Set the modulating frequency using the

Frequency SOURce[1]: FM:INT:FREQ command. For
l internal sources only.
Set Peak 6. Use the SOURce[1]:FM:DEV command to set
Frequency o
L the frequency deviation.
Deviation
Set
SOURCce[1]:FM:STATe
Description Sets or disables FM modulation. By default FM

modulation is disabled. FM modulation must be
enabled before setting other parameters.
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A As only one mode is allowed at any one time,
Note other modes (AM, FSK, Sweep etc.) will be
disabled when FM modulation is enabled.

Syntax SOURJ1]:FM:STATe {OFF|ON}
Example SOUR1:FM:STAT ON
Enables FM modulation.
Query Syntax SOURCce[1]:FM:STATe?
Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Query Example ~ SOURT:FM:STAT?
>1

FM modulation mode is currently enabled.

Set
SOURCce[1]:FM:SOURce
Description Sets or queries the modulation source as internal
or external. Internal is the default modulation
source.
AN If an external modulation source is selected, the
ote

frequency deviation is limited to + 5V from the
MOD input port on the rear panel. For example, if
frequency deviation is set to 100Hz, then +5V will
increases the frequency by 100Hz.

Syntax SOURce[1]:FM:SOURce {INTernal|EXTernal}

Example SOURT:FM:SOUR EXT
Sets the modulation source to external.

Query Syntax SOURCce[1]:FM:SOURce?

Return Parameter INT Internal
EXT External

Query Example ~ SOURT:FM:SOUR?
>INT

The modulation source is set to internal.

118



GUINSTEK

SOURCce[1]:FM:

REMOTE INTERFACE

Set

INTernal:FUNCtion

Description Sets the shape of the modulating waveform from
sine, square or ramp. The default shape is sine.
A Square waveforms have a 50% duty cycle. Ramp
Note waveforms have a symmetry of 100%.
Syntax SOURce[1]:FM:INTernal:FUNCtion
{SINusoid|SQUare|RAMP }
Example SOURT:FM:INT:FUNC SIN
Sets the FM modulating wave shape to sine.
Query Syntax SOURCce[1]:FM:INTernal:FUNCtion?
Return Parameter SIN Sine
SQU Square
RAMP Ramp
Query Example  SOURT:FM:INT:FUNC?
>SIN

SOURCce[1]:FM:

The shape for the modulating waveform is Sine.

Set

INTernal:FREQuency

Description Sets the frequency of the internal modulating
waveform only. The default frequency is 10Hz.

Syntax SOURce[1]:FM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz ~ 20 kHz

Example SOURT:FM:INT:FREQ +1.0000E+02

Query Syntax

Sets the modulating frequency to 100Hz.

SOURce[1]:FM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parameter

<NR3> Returns the frequency in Hz.
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Query Example

SOURCce[1]:FM:

SOURT:FM:INT:FREQ? MAX
>+2.0000E+04

Returns the maximum frequency allowed.

Set

DEViation

Description

Sets or queries the peak frequency deviation of the
modulating waveform from the carrier waveform.
The default peak deviation is 100Hz.

The frequency deviation of external sources is
controlled using the £5V MOD INPUT terminal on
the rear panel. A positive signal (>0~+5V) will
increase the deviation (up to the set frequency
deviation), whilst a negative voltage will reduce
the deviation.

AN ote

The relationship of peak deviation to modulating
frequency and carrier frequency is shown below.

Peak deviation = modulating frequency - carrier
frequency.

The carrier frequency must be greater than or
equal to the peak deviation frequency. The sum of
the deviation and carrier frequency must not
exceed the maximum frequency for a specific
carrier shape + 1kHz. If an out of range deviation
is set for any of the above conditions, the deviation
will be automatically adjusted to the maximum
value allowed and an “out of range” error will be
generated.

For square wave carrier waveforms, the deviation
may cause the duty cycle frequency boundary to
be exceeded. In these conditions the duty cycle will
be adjusted to the maximum allowed and a “-221”
error will be generated.

Syntax

SOURce[1]:FM:DEViation {<peak deviation in
Hz>|MINimum|MAXimum}
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Parameter <peak deviation in Hz> DC ~ 25MHz*
DC~1MHz (Ramp)

*Limited to 12MHz for AFG-2112, 5MHz for
AFG-2105.

Example SOUR1:FM:DEV MAX
Sets the frequency deviation to the maximum
value allowed.

Query Syntax SOURce[1]:FM:DEViation? [MINimum|MAXimum]

Return Parameter

<NR3> Returns the frequency
deviation in Hz.

Query Example

SOURcel:FM:DEViation? MAX
>+1.0000E+06

The maximum frequency deviation for the current
function is IMHz.

121



GUWINSTEK AFG-2000 Series User Manual

Frequency-Shift Keying (FSK) Commands

FSK Overview

The following is an overview of the steps required to generate an
FSK modulated waveform.

Enable FSK 1. Turn on FSK modulation using the

MOdlil ation SOURce[1]: FSK:STAT ON command.
Configure Carrier 2. Use the APPLy command to select a carrier
waveform. Alternatively, the FUNC, FREQ,
AMPL, and DCO commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset. The carrier
waveform can be sine, square or ramp.

\4

Select FSK Source 3. Select an internal or external modulation
source using the SOURce[1]:FSK:SOUR

command.
\/
Select FSKHOP 4 get the hop frequency using the
Frequency SOURCce[1]:FSK:FREQ command.

\

Set FSK Rate 5. Use the SOURce[1]: FSK:INT:RATE
command to set the FSK rate. The FSK rate
can only be set for internal sources.

Set
SOURCce[1]:FSKey:STATe
Description Turns FSK Modulation on or off. By default FSK
modulation is off.
A As only one mode is allowed at any one time,
Note

other modes (AM, FM, Sweep etc.) will be disabled
when FSK modulation is enabled.

Syntax SOURCce[1]:FSKey:STATe {OFF|ON}
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Example SOURT:FSK:STAT ON
Enables FSK modulation.
Query Syntax SOURce[1]:FSKey:STATe?
Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Query Example ~ SOURT:FSK:STAT?
>1

FSK modulation is currently enabled.

Set
SOURCce[1]:FSKey:SOURCce
Description Sets or queries the FSK source as internal or
external. Internal is the default source.
A If an external FSK source is selected, FSK rate is
Note controlled by the Trigger input port on the rear
panel.
Syntax SOURce[1]:FSKey:SOURce {INTernal|EXTernal}
Example SOURT1:FSK:SOUR EXT
Sets the FSK source to external.
Query Syntax SOURce[1]:FSKey:SOURce?
Return Parameter INT Internal
EXT External
Query Example  SOURT:FSK:SOUR?
>INT
The FSK source is set to internal.
Set
SOURCce[1]:FSKey:FREQuency
Description Sets the FSK hop frequency. The default hop

frequency is set to 100Hz.
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A For FSK, the modulating waveform is a square
Note wave with a duty cycle of 50%.
Syntax SOURce[1]:FSKey:FREQuency

{<frequency>|MINimum|MAXimum}

Parameter <frequency> 0.1Hz~ 25MHz*
0.1THz~ 1MHz (Ramp)

*AFG-2112 limited to 12MHz, AFG-2105 limited to
5MHz.

Example SOURT1:FSK:FREQ +1.0000E+02
Sets the FSK hop frequency to 100Hz.

Query Syntax SOURce[1]:FSKey:FREQuency?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the frequency in Hz.
Query Example ~ SOURT:FSK:FREQ? MAX
>+2.0000E+07

Returns the maximum hop frequency allowed.

Set
SOURce[1]:FSKey:INTernal:RATE
Description Sets or queries the FSK rate for internal sources
only.
A External sources will ignore this command.
Note
Syntax SOURce[1]:FSKey:INTernal:RATE {<rate in Hz>
[IMINimum|MAXimum}
Parameter <rate in Hz> 2 mHz~100 kHz
Example SOURT:FSK:INT:RATE MAX

Sets the rate to the maximum (100kHz).

Query Syntax SOURce[1]:FSKey:INTernal:RATE?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the FSK rate in Hz.
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Query example  SOURT:FSK:INT:RATE?
>+1.0000E+05
Returns the FSK rate (100kHz).
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Frequency Sweep Commands

Sweep Overview

Below shows the order in which commands must be executed to
perform a sweep.

Enable Sweep 1. Turn on Sweep mode using the
Mode SOURce[1]: SWE:STAT ON command.

v
Select waveform 2. Use the APPLy command to select the
shape, amplitude waveform shape. Alternatively, the FUNC,
and offset FREQ, AMPL, and DCO commands can be
used to create a waveform (sine, square,
ramp) with a designated frequency,
amplitude and offset.

Select Sweep 3 get the frequency boundaries by setting the

Boundaries start and stop frequencies.

Start~Stop Use the SOURce[1]:FREQ:STAR
and SOURce[1]:FREQ:STOP to set
the start and stop frequencies. To
sweep up, set the stop frequency
higher than the start frequency. To
sweep down, set the start
frequency higher than the stop
frequency.

\4
Select Sweep 4. Choose Linear or Logarithmic spacing using
Mide the SOURce[1]:SWE:SPAC command.

Sele_lci'icri\;veep 5. Choose the sweep time (rate) using the

* SOURce[1]:SWE:RATE command.

Selectthe sweep ¢ gojact an internal or external sweep trigger

trigger source source using the SOURce[1]:SOUR command.
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Set
SOURce[1]:SWEep:STATe
Description Sets or disables Sweep mode. By default sweep is

disabled. Sweep must be enabled before setting
other parameters.

A Any modes will be disabled if sweep mode is
Note enabled.

Syntax SOURce[1]:SWEep:STATe {OFF|ON}

Example SOUR1:SWE:STAT ON

Enables sweep mode.

Query Syntax SOURce[1]:SWEep:STATe?

Return Parameter O Disabled (OFF)
1 Enabled (ON)
Query Example ~ SOUR1:SWE:STAT?
>1

Sweep mode is currently enabled.

Set
SOURCce[1]:FREQuency:STARt
Description Sets the start frequency of the sweep. 100Hz is the
default start frequency.
AN To sweep up set the stop frequency higher than the
ote

start frequency. Set the stop frequency lower than
the start frequency to sweep down.

Syntax SOURce[1]:FREQuency:STARt
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 0.1Hz ~ 25MHz*
0.THz ~ TMHz (Ramp)

*AFG-2112 limited to 12MHz, AFG-2105 limited to
S5SMHz.
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Example SOURT:FREQ:STAR +2.0000E+03
Sets the start frequency to 2kHz.
Query Syntax SOURce[1]:FREQuency:STARt? [MINimum|

MAXimum]
Return Parameter <NR3> Returns the start frequency in Hz.
Query Example  SOURT:FREQ:STAR? MAX

>+2.0000E+07

Returns the maximum start frequency allowed.

Set
SOURCce[1]:FREQuency:STOP
Description Sets the stop frequency of the sweep. 1 kHz is the
default start frequency.
AN To sweep up set the stop frequency higher than the
ote

start frequency. Set the stop frequency lower than
the start frequency to sweep down.

Syntax SOURce[1]:FREQuency:STOP
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 0.1Hz ~ 25MHz*
0.THz ~ TMHz (Ramp)

*AFG-2112 limited to 12MHz, AFG-2105 limited to
5MHz.

Query Example ~ SOURT:FREQ:STOP +2.0000E+03
Sets the stop frequency to 2kHz.
Query Syntax SOURce[1]:FREQuency:STOP? [MINimum|

MAXimum]
Return Parameter <NR3> Returns the stop frequency in Hz.
Example SOURT:FREQ:STOP? MAX

>+2.0000E+07

Returns the maximum stop frequency allowed.
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Set
SOURCce[1]:SWEep:SPACing
Description Sets linear or logarithmic sweep spacing. The
default spacing is linear.
Syntax SOURce[1]:SWEep:SPACing {LINear|LOGarithmic}
Example SOUR1:SWE:SPAC LIN
Sets the spacing to linear.
Query Syntax SOURce[1]:SWEep:SPACing?
Return Parameter LIN Linear spacing
LOG Logarithmic spacing
Query Example ~ SOURT:SWE:SPAC?
>LIN

The spacing is currently set as linear.

Set

SOURce[1]:SWEep:RATE

Description

Sets or queries the sweep rate. The default sweep
rate is 100 Hz. This command is the equivalent to
using the Rate function on the front panel.

ANote

The function generator automatically determines
the number of frequency points that are used for
the sweep based on the sweep rate.

Syntax SOURce[1]:SWEep:RATE
{<Hz>|MINimum|MAXimum}
Parameter <Hz> 2mHz ~1kHz (equivalent to a sweep
time of 500s ~ Tms)
Example SOURT1:SWE:RATE +1.0000E+00

Query Syntax

Sets the rate to 1 Hz (1 second).

SOURce[1]:SWEep:RATE? {<Hz>|
MINimum|MAXimum}

Return Parameter

<NR3> Returns sweep rate in Hz.
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Query Example  SOURT:SWE:RATE?
>+2.0000000E+01

Returns the sweep rate (20 Hz).

Set
SOURce[1]:SWEep:SOURce
Description Sets or queries the trigger source as immediate

(internal) or external. Immediate (internal) is the
default trigger source. IMMediate will constantly
output a swept waveform. EXTernal will output a
swept waveform after each external trigger pulse

(TTL positive edge).
A If EXTernal is selected, the trigger period must be
Note greater than the sweep time + 125nS.
Syntax SOURce[1]: SWEep:SOURce {IMMediate|EXTernal }
Example SOUR1: SWE:SOUR EXT

Sets the sweep source to external.

Query Syntax SOURce[1]: SWEep:SOURce?

Return Parameter IMM Immediate
EXT External

Query Example  SOUR1:SWE:SOUR?
>IMM

The sweep source is set to immediate.
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Frequency Counter Commands

Set
COUNter:GATe
Description Sets or queries the gate time for the frequency
counter function.
ANote The counter function is only applicable for the
AFG-21XX models.
Syntax COUNTter:GATe <seconds>
Parameter <seconds> 0.01S, 0.1S, 1S, 10S
Example COUN:GAT 10S
Sets the gate time to 10 seconds.
Query Syntax COUNTter:GATe?
Return Parameter <NR3> Returns the gate time in seconds.
Query Example  COUN:GAT?
>1.000E-02

The gate time is current set to 0.01 second.

Set
COUNter:STATe
Description Turns the frequency counter on/ off.
Syntax COUNTter:STATe [ON/OFF]
ANote The counter function is only applicable for the
AFG-21XX models.
Parameter ON Turns the counter function on.
OFF Turns the counter function off.

Example COUN:STAT ON
Turns the frequency counter on.

Query Syntax COUNTter:STATe?
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Return Parameter 0 Counter function is off.
1 Counter function is on.
Query Example  COUN:STAT?
>1

Counter is on.

COUNter:VALue?
Description Queries the counter frequency.
AN ote The counter function is only applicable for the
AFG-21XX models.
Syntax COUNter:VALue?
Return Parameter <NR3> Returns the counter frequency.
Example COUN:VAL?
>1.000E+03

The counter frequency is 1kHz.
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Arbitrary Waveform Commands

Arbitrary Waveform Overview

Use the steps below to output an arbitrary waveform over the

remote interface.

Output Arbitrary 1.
Waveform

l

Select Waveform 2.
Frequency,
amplitude and
offset

\

Load Waveform 3.
Data

Set Waveform 4.
Rate

Use the SOURce[1]:FUNCtion USER
command to output the arbitrary waveform
currently selected in memory.

Use the APPLy command to select frequency,
amplitude and DC offset. Alternatively, the

FUNC, FREQ, AMPL, and DCO commands
can be used.

Waveform data (4k points per waveform) can
be downloaded into volatile memory using
the DATA:DAC command. Binary integer or
decimal integer values in the range of + 511
can be used.

The waveform rate is the product of the
number of points in the waveform and the

waveform frequency.

Rate = Frequency X # points

Range: Rate: 0.1Hz ~ 20MHz
Frequency: 0.THz ~ TOMHz
# points: 2~4096
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Set

SOURCce[1]:FUNCtion USER

Description

Use the SOURce[1]:FUNCtion USER command to
output the arbitrary waveform currently selected
in memory. The waveform is output with the
current frequency, amplitude and offset settings.
The query returns the current output.

Syntax

SOURce[1]:FUNCtion USER

Example

SOURT:FUNC USER

Selects and outputs the current waveform in
memory.

Query Syntax

SOURce[1]:FUNCtion?

Return Parameter

SIN Sine wave
SQU Square wave
RAMP Ramp wave
NOIS Noise wave

ARB Arbitrary wave

Query Example

DATA:DAC

SOURcel:FUNCtion?
>SQU

A square waveform is the current output.

Set

Description

The DATA:DAC command is used to download
binary or decimal integer values into memory
using the IEEE-488.2 binary block format or as an
ordered list of values. After the values have been
downloaded into memory the
SOURce[1]:FUNCtion USER command can be used
to output the ARB waveform in memory.

AN ote
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waveform. For instance, for a waveform with an
amplitude of 5Vpp (0 offset), the value 511 is the
equivalent of 2.5 Volts and -511 is the equivalent of
-2.5V. If the integer values do not span the full
output range, the peak amplitude will be limited.

The IEEE-488.2 binary block format is comprised
of three parts:

#216 a. Initialization character (#)

ab c b. Digit length (in ASCII) of the
number of bytes

c. Number of bytes

IEEE 488.2 binary block format uses two bytes to
represent waveform data (16 bit integer). Therefore
the number of bytes is always twice the number of
data points. In the example above, the data block
represents 8 data points.

Syntax DATA:DAC VOLATILE, 0, {<binary block>|<value>,
<value>, ...}
Parameter <binary block> Points 2~4096 in binary
block format
<value> Decimal or integer values
+511
Examplel DATA:DAC VOLATILE, 0, #216 Binary Data
The command above downloads 8 integer points
stored in 16 bytes to memory using the binary
block format.
Example2 DATA:DAC VOLATILE, 0, 511, 206, 0, -206, -511,

-206, 0, 206

The command above downloads the data values
(511, 206, 0, -206, -511, -206, 0, 206) to memory
using the ordered list method.
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Save and Recall Commands

Up to 10 different instrument states can be stored to non-volatile

memory (# 0~9) and up to 10 different ARB waveforms can be saved

to memory locations 10~19.

*SAV

Set

Description

Saves the current instrument state to a specified
save location or an ARB waveform to the specified
location. When a state is saved, all the current
instrument settings, functions, modulation
parameters and waveforms are also saved.
Memory locations 0~9, save the instrument state
only, whilst memory locations 10~19 save ARB
data.

AN ote

The *RST command will not delete saved
instrument states from memory.

Syntax *SAV {NR1}
Parameter 0~-9 Save state
10~19 Save ARB data
Example *SAV 0
Save the instrument state to memory location 0.
*RCL Set
Description Recall previously saved instrument states from
memory locations 0~9 or recall the previously
saved ARB waveforms from memory locations
10~109.
Syntax *RCL {NR1}
Parameter 0~9 Recall state
10~19 Recall ARB data
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Example *RCLO

Recall the instrument state from memory location
0 (assuming location 0 has been previously saved).
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APPEN DIX

Error Messages

The AFG-2000 has a number of specific error codes. If a setting error
occurs whilst using the function generator, an error message will be
momentarily displayed on the screen.

Interface Error Messages

Error code Description

EO1 Frequency forced duty cycle change.

EO2 Frequency reduced for ramp function

EO3 Frequency made compatible with FM

E04 Frequency made compatible with FSK

EO5 Frequency made compatible with Sweep

E06 Mod function cannot be performed under current
setting

EQ7 Frequency over range

EO8 Frequency over resolution

EO09 Amplitude over range

E10 Amplitude over resolution

E11 Offset over range

E12 Offset over resolution

E13 Duty over range

E14 Duty over resolution
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E15
E16
E17
E18
E19
E20
E21
E22
E23
E24
E25
E26
E27
E28
E29
E30
E31
E32
E33
E34
E35
E36
E37
E38
E39
E40
E41

ARB frequency over range

ARB frequency over resolution
ARB rate over range

ARB rate over resolution

ARB point over range

ARB point over resolution

ARB value over range

ARB value over resolution

Mod rate over range

Mod rate over resolution

Mod sym over range

Mod sym over resolution

AM depth over range

AM depth over resolution

FM deviation over range

FM deviation over resolution

FSK hop frequency over range

FSK hop frequency over resolution
Sweep frequency over range
Sweep frequency over resolution
Sweep rate over range

Sweep rate over resolution

Save setting over setting number range
Recall setting over setting number range
Recall set has no data

Value over resolution

Queue overflow
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AFG-2000 Series Specifications

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

AFG-2000 models 2005 2012 2025 2105 2112 2125
Waveforms Sine, Square, Ramp, Noise, ARB
Arbitrary Functions
Sample Rate 20 MSa/s
Repetition Rate 10MHz
Waveform Length 4k points
Amplitude 10 bits
Resolution
Non-Volatile 4k points
Memory
Frequency Characteristics
Range Sine 0.1THz~ 0.1Hz~ 0.1Hz~ 0.THz~ 0.1Hz~ O0.1Hz~
S5MHz 12MHz 25MHz 5MHz 12MHz 25MHz
Square 0.1THz~ 0.1Hz~ 0.1Hz~ 0.THz~ 0.1Hz~ 0.1Hz~
SMHz 12MHz 25MHz 5MHz 12MHz 25MHz
Triangle, Ramp TMHz
Resolution 0.1Hz
Accuracy Stability +20 ppm
Aging +1 ppm, per 1 year
Tolerance <1 mHz
Output Characteristics
Amplitude Range 1 mVpp to 10 Vpp (into 50Q)

2 mVpp to 20 Vpp (open-circuit)
1 mVpp to 5 Vpp (into 50Q) for 20MHz-
25MHz
2 mVpp to 10 Vpp (open-circuit) for
20MHz-25MHz

Accuracy + 2% of setting 1 mVpp

(at T kHz/into 50Q without DC offset)
Resolution 1 mV or 3 digits
Flatness + 1% (0.1dB) <100kHz

+ 3% (0.3 dB) <5MHz
+ 5% (0.4 dB) <I2MHz
+20% (2dB)<20MHz
+ 5% (0.4 dB) <25MHz
(sine wave relative to 1 kHz/into 50Q2)
Units Vpp, Vrms, dBm
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Waveform Output

SYNC Output

Range

Accuracy
Impedance

Attenuator
Protection
Level
Impedance

Fan Out
Rise of Fall Time

Sine wave Characteristics

Harmonic
distortion

Square wave Characteristics

Rise/Fall Time

Overshoot
Asymmetry
(@50% Duty)
Variable duty
Cycle

Ramp Characteristics

Linearity
Variable
Symmetry

APPENDIX

+5 Vpk ac +dc (into 50Q)
+10Vpk ac +dc (Open circuit)
+2.5 Vpk ac +dc (into 50Q) for 20MHz-
25MHz
+5Vpk ac +dc (Open circuit) for 20MHz-
25MHz
2% of setting + 5 mV+ 0.5% of amplitude
50Q typical (fixed)
> 300kQ (output disabled)

Short-circuit protected
Overload relay automatically disables
main output
TTL-compatible into>1kQ
50Q nominal

<25ns

<-55dBc DC ~ 200kHz, Ampl > 0.1Vpp
<-50 dBc 200kHz ~ TMHz, Ampl > 0.1Vpp
<-35dBc 1MHz ~ 5MHz, Ampl > 0.1Vpp
<-30 dBc 5MHz ~ 25MHz, Ampl > 0.1Vpp

<25ns at maximum output.
(into 50 Q load)
<5%
1% of period +1 ns

1.0% to 99.0% <100kHz

20.0% to 80.0% < 5MHz

40.0% to 60.0% < T0MHz
50% < 25MHz

< 0.1% of peak output
0% to 100% (0.1% Resolution)
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AM Modulation

FM Modulation

Sweep

FSK
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Carrier Waveforms
Modulating
Waveforms
Modulating

Frequency

Depth
Source

Carrier Waveforms
Modulating
Waveforms
Modulating
Frequency

Peak Deviation
Source
Waveforms

Type

Start/Stop Freq

Sweep Time
Source

Carrier Waveforms
Modulating

Waveforms
Modulation Rate

Frequency Range

Source

AFG-2000 Series User Manual

Sine, Square,
Ramp
Sine, Square,
Triangle
2mHz to
20kHz (Int)
DC to 20kHz (Ext)
0% to 120.0%
Internal / External

Sine, Square,
Ramp
Sine, Square,
Triangle
2mHz to
20kHz (Int)
DC to 20kHz (Ext)
DC to Max
Frequency
Internal / External

Sine, Square,
Ramp
Linear or
Logarithmic
0.1Hz to Max
Frequency
Tms to 500s
Internal / External

Sine, Square,
Ramp
50% duty cycle
square
2mHz to 100 kHz
(INT)
DCto 100
kHz (EXT)
0.1THz to Max
Frequency
Internal / External
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Frequency Counter

Save/Recall

Interface
Display

Range
Accuracy

Time Base

Resolution

Input Impedance
Sensitivity

General Specifications

Power Source
Power
Consumption
Operating
Environment

Operating
Altitude
Storage
Temperature
Dimensions
(WxHxD)
Weight
Accessories

— 5Hz to 150MHz
— Time Base
accuracy+lcount
— +20ppm (23°C
+5°C) after 30
minutes warm up
— The maximum
resolution is:
100nHz for THz,
0.1Hz for 100MHz.
— 1kQ/1pf
— 35mVrms ~ 30Vms
(5Hz to 150MHz)
10 Groups of Setting Memories
(Locations 0~9 only for instrument state,
Locations 10~19 only for ARB data)
USB (Device)
LCD

AC100~240V, 50~60Hz
25 VA (Max)

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 II
2000 Meters

-10~70°C, Humidity: <80%
266(W) x 107(H) x 293 (D) mm

Approx. 2.5kg
GTL-10Tx 1 GTL-10Tx 2

Quick Start Guide x1
CD (user manual + software) x1
Power cordx1
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EC Declaration of Conformity

We
GOOD WILL INSTRUMENT CO., LTD.
declare that the below mentioned product
Type of Product: Arbitrary Function Generator
Model Number: AFG-2125, AFG-2025, AFG-2112,

AFG-2012, AFG-2105 ,AFG-2005
is herewith confirmed to comply with the requirements set out in the Council
Directive on the Approximation of the Law of Member States relating to
Electromagnetic Compatibility (2014/30/EU) and Low Voltage Directive
(2014/35/EU).
For the evaluation regarding the Electromagnetic Compatibility and Low
Voltage Directive, the following standards were applied:

© EMC

EN 61326-1: Electrical equipment for measurement, control and
EN 61326-2-1: [laboratory use -- EMC requirements (2013)
Conducted & Radiated Emission Electrical Fast Transients

EN 55011: 2009+A1: 2010 EN 61000-4-4: 2012

Current Harmonics Surge Immunity

EN 61000-3-2: 2014 EN 61000-4-5: 2006

Voltage Fluctuations Conducted Susceptibility

EN 61000-3-3: 2013 EN 61000-4-6: 2014

Electrostatic Discharge Power Frequency Magnetic Field
EN 61000-4-2: 2009 EN 61000-4-8: 2010

Radiated Immunity Voltage Dip/ Interruption

EN 61000-4-3: 2006+A1: 2008+A2: 2010 | EN 61000-4-11: 2004

Low Voltage Equipment Directive 2014/35/EU

Safety Requirements IEC 61010-1: 2010 (Third Edition)

GOOD WILL INSTRUMENT CO., LTD.

No. 7-1, Jhongsing Road, Tucheng Dist., New Taipei City 236, Taiwan
Tel: +886-2-2268-0389 Fax: +866-2-2268-0639

Web: www.gwinstek.com Email: marketing@goodwill.com.tw

GOOD WILL INSTRUMENT (SUZHOU) CO., LTD.

No. 521, Zhujiang Road, Snd, Suzhou Jiangsu 215011, China

Tel: +86-512-6661-7177 Fax: +86-512-6661-7277

Web: www.instek.com.cn Email: marketing@instek.com.cn

GOOD WILL INSTRUMENT EURO B.V.
De Run 5427 A, 5504DG Veldhoven, The Netherlands
Tel: +31(0)40-2557790 Fax: +31(0)40-2541194

Email: sales(@gw-instek.eu
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AM Carrier Frequency................. 46 Output
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AM Rate....ccccoovevviiviiiieieeeee, 49



GUINSTEK

AFG-2000 Series User Manual

Quick reference.............cc.c....... 19
Rear panel diagram................... 14
Remote Commands
AM Commands.......cccecerveeerueneee 113
Apply Commands..............ccc....e. 98
ARB Commands...........cccceueee. 133
FM Commands........cccecevveuenunee 117
Frequency Counter Commands131
FSK Commands.........ccccceennenee. 122
Output Commands.................... 104
Save/Recall Commands............ 136
Status Register Commands......... 97
Sweep Commands ..................... 126
System Commands....................... 96
Remote interface........................ 85
functionality check....................... 88
SYNtaX ....coveveviiecieiccee 88
terminal connection ..................... 87
USB Connection.........cccceceevenuenee. 87
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Service operation

about disassembly ......................... 4
Setting up the instrument......... 17
software download.................... 88
Specifications...........cccccecenee. 140
SYNC Signal

AM. i, 81

ARB oo 80

FMu oo, 81

FSK oo, 81

Ramp .coooveoeiiiiiccccee, 80

SINe ..o 79

Square.........cccooeviviiiiiini 80

SWeeP ...coiviiiiiiii 82
UK power cord......ccccccuevveeuenuennene 7
USB
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Ptiloha ¢. 2

cena za 1 kalibraci v K¢
bez DPH

kalibrace frekvencéniho
generdtoru

2990,00 K¢




