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1 Introduction

This usernocmbuoudas i mportant safety and installatior

SDG7000A series of arbitrarys waivnepfloer ni ugteonreiraaltso rf oarr

operation of the instrument.
The series includes the foll owing model s:
Model Analogy Maximum Analog Channel
Bandwidth Sample Rate
SDG7102A 1 GHz 5 GSa/s 2
SDG7052A 500 MHz 5 GSa/s 2
SDG7032A 350 MHz 5 GSa/s 2

6 / 151 WWW. SI GLENT. COM
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2 Important Safety Information

This manual contains information and warnings that
operati okneeapndt hteo product in a safe condition.

21 Gener al Safety Summary

Carefully read the following safety precautions t ¢
the instrument and any products connected to it. °

instrument as specified.

To Avoid Fire or Personal Il njur e.

Use Proper Power Line.

Use only the special power | ine approved by the si
Ground the I nstrument.

The instrument grounds through ptohwee rprloitneec.t iTwe atveori
electric shock, the ground conductor must be conn:¢

is grounded correctly before connecting its input

Connect the Signal Wire Correctly.

The potenti al odqudle tso ginfaé eamteh, sso do not conne
voltage. Do not touch the exposed contacts or ¢ omj
Look over All Terminals Ratings.

To avoid fire or electric shock, please | ook over
i nsnternut . Before connecting the instrument, pl ease

information about the ratings.
Equi pment Maintenance and Service.

I n t he edvweenftaeolfurae, please do not dismantle the ma
devicoensaicapacitors, power supply, transformers an
whi ch may cause high voltage dhemnmmigee Jhesi niteentad
static electricity and direct cont adcetvicdast easi |y
necessary to return to the factory or to the comp:
mai ntenance. Be sure to pull ouWtevtilceeippewdr neorog el ¢

is strictlydpviolambionmédg. bEh @m wtelree dmainntwdhreance i s coc

and the maintenance is confirmed to be successful
l dentification of Nor mal State of Equi pment .
Aftedevheestarted, there wild.l be no alarm infor ma

WWW. SI GLENT. COM 7/151
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interface under mhermatveoodithenisnt drface will sce
there i salaarbmtdronerror prompt, the device may be i
view the specific prompt information. Yoon ciasn try
still in place, do not wuse it for testing. Contac!H

designated by the manufacturer to carry out maint ¢

by the use of the fault or endanger the personal

DoNot OpW®Wr teSluespected.Failures

I f you suspect that there is damage to the instrul
personnel check it.
Avoid Exposed Circuits, Wi re, or Components.

Do not touch exposed contacts or components when the power is on.

Do not operate in wet/damp conditions.

Do not operate in an explosive atmosphere.

Keep the surface of the instrument c¢lean and dry.
Only Ilithium batteries with the same specificatiol

on tmae-lmoar d.

The responsible body or operator should refer to t
protection afdewidedfd btyhidsb assemanmera not specified |

manufacturer, the protdeecviintaep be ovimpdaidr ég. t he

Any parts of the device and its accessories are n

other than authorized by the manufacturer or agent

8 / 151 WWW. SI GLENT. COM
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22 Safety TeSymsb calnsd

When the following symbols or terms appear on the front or rear panel of the instrument or in

this manual, they indicate special care in terms of safety.

This symbol is used where caution is required. Refer to the accompanying
information or documents to protect against personal injury or damage to
the instrument.

This symbol warns of a potential risk of shock hazard.

This symbol is used to denote the measurement ground connection.

This symbol is used to denote a safety ground connection.

A\
A\
1l
D
0

This symbol shows that the switch is an On/Standby switch. When it is
pressed, the instrumentd6 s st ate switches betwee
This switch does not disconnect the device's power supply. To completely
power off the instrument, the power cord must be unplugged from the AC
socket after the instrument is in the standby state.

This symbol is used to represent alternating current, or "AC".

TN

CAUTION | The "CAUTION" symbol indicates a potential hazard. It calls attention to a
procedure, practice, or condition which may be dangerous if not followed.
Do not proceed until its conditions are fully understood and met.

WARNING | The "WARNING" symbol indicates a potential hazard. It calls attention to a
procedure, practice, or condition which, if not followed, could cause bodily
injury or death. If a WARNING is indicated, do not proceed until the safety
conditions are fully understood and met.

23 Working Environment

The design of the instrumetna BMsBE b&&fhe tvyers

the f ol

l owing | imits:

Environment

The instrument is used indoors and shoul d

ambi ent

temperature range.

NotRBirect sunl ight, el ectric dwrlad ebess , c amdi

eval

uating the ambient temperature.

tfd reddart

be oper:

hd rheed ale

WWW. SI GLENT. COM
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A\

environments.

Warning: Do not operate the instrument in explosive, dusty, or humid

Ambi ent

Temperature
Operatang: 950

No+ p er a-2030tno60 s

NotRBiirect sadilagbdts, and other heat sources shoul d
assessing the ambient temperatur e.

Humi di ty

Operating: 5%3; #@€er wRHE, t B0B50 %RH at

Nowperating: 5% ~ 95% RH

Al titude

Operating: G 3,048 m, 25

Nowperati,ngm O 12

I nstallation (overvoltage) Category

This product is powered by mains conforming to in:

Notlnstall ation (overvoltage) deatvémpa@arswrle meenfter s t c
terminals are connercctueidt .t ol nt hteh essoeu rtceer nti nal s, p
l'imit the transient voltage to a correspondingl
I nstall ation (overvoltage) category Il refers t

appl ideesv stcaen nect ed

Degree of Pollution
Thenstrmmgnbe oper at
NotBegree of Poll uti

poll ution occur s.

expected.

to the AC |
ed in envi

on | | refers
Occasional

ronments

ine (AC power).

of Pol |l uti

t o -coo nwdaurcktiinvge envi

temporary conducti

10 / 151
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I P Rating

| P20déasned in I EC 60529).

24 Cooling Requirements

This instrument relies on forced air cooling with
must be taken to avoid restricting the airflow ar
t hienst r.unm@onstur e adequate ventilation it is require

gap around the sides of the instrument.

é CAUTION: Do not block the ventilation holes located on both sides of
the instrument.

é CAUTION: Do not allow any foreign matter to enter the instrument
through the ventilation holes, etc.

25 Power and Grounding Requirements
The instrument opphases W00 ht al ®%W)d gA/G nso wWerr/ at 50/
( +3 %) .

No manualsevlodcttaigeen i s required because the instrun

voltage.

Depending on the type and number ofi ngptiteng ,andea:

i nstrument can 1l nosfunpeo wepr .t o 1

NotEBhe instrument dwtdmattihealAICy |adha&pi nput within

Voltage Range: 90 - 264 Vrms

Frequency Range: 47 - 63 Hz
The instrument includes a groundter miomal spol @oinz @ad
and a standard |&ECBR2Oct(dypfeorClB®aki ng |ine voltage
connection. The AC inlet ground ter minal i s connecd
For adequate protection against electrical shock |

into aA@abunget containing a safety ground contact

for this instrument and certified for the country

WWW. SI GLENT. COM 11/151
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é Warning: Electrical Shock Hazard!

Any interruption of the protective conductor inside or outside of the
instrument, or disconnection of the safety ground terminal creates a
hazardous situation.

Intentional interruption is prohibited.

The posi tiinosnt rosfmetaked al | ow easy accessi ntsa rtuhmee nsto c k

completely power off, wunplug the instrument power

The power cord should be unplnusggeaudnefnrod m ttoh eb eA Qi sceudt
an extended period.

é CAUTION: The outer shells of the front panel terminals (CH1, CH2)
are connected to the instrument g
ground.

26 Cl eaning

Clean only the exterior of the instrument, using :
abraselements. Under no circumstances allow moi stul
avoid electrical shock, unplug the power cord frol

A Warning: Electrical Shock Hazard!
No operator serviceable parts inside. Do not remove covers.

Refer servicing to qualified personnel

2.7 Cal i brati on

The recommended calibration period is one year. Calibration should only be carried out by

qualified personnel.

2.8 Abnor mal Condi tions

Do not operate the instrument if there is any visible sign of damage or has been subjected to

severe transport stresses.

12 / 151 WWW. SI GLENT. COM
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If you suspect the instrumentd s protection has been i mpaired, disc
secure the instrument against any unintended operation.

Proper use of the instrument depends on careful reading of all instructions and labels.

é Warning: Any use of the instrument in a manner not specified by the
manufacturer may impair the inst

instrument should not be directly connected to human subjects or

used for patient monitoring.

29 Safety Compliance

This section lists the safety standards with which the product complies.

U.S. nationally recognized testing laboratory listing
UL 621010012/ R1.2648ety Requirements for Electric
Measurement, Controli,Paand lLalGematrarly Régea i r ement
Canadian certification
CAN/CSA-C22.2 No. 61010-1:2012/A1:2018-11. Safety Requirements for Electrical

Equipment for Measurement, Control, and Laboratory Use T Part 1: General
Requirements.

WWW. SI GLENT. COM 13/151
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Informations essentielles sur la sé&urité

Ce manuel contient des informations et des avertissements que les utilisateurs doivent suivre

pour assurer la sécurité des opé&ations et maintenir les produits en sécurité

E X i

Li se
et d
pot e

£vit
Ut i |
N'" ut
aut o
Met t
L"in
d' al
terr

born

conn

gence de S®curit®

z attentivement | esaprr ®c aauftiin nds 'd®v ist@ecrp olr eed® sdca
e pr® enir |l es dommages aux instruments et au>

ntiels, utilisez | es instruments prescrits.
er | "incendie ou |l es | ®sions corporelles.
i sez un cordon d'alimentation appropri ®.

iqluies@zs cordons d' ali mentation sp®cifiques au

rit®s | ocal es.

ez | i nstrument au sol

strument est mis © | a Terre par un conducteur
i ment ati on. Pocautrr i®vu et,erl eu nc ccrhdouwcc t®Rdver de mi s e
e. A ssws eque | '"instrument est correctement mis

es d'entr®e ou de sortie de | '"instrument.

ectez correctement |l e fil de signalisation.

Le potelhnh de | a |ligne de signal est ®gal au potenti

de
Voir

Pour
de |

pl us
Entr

En Cc
auto

tran

Le ¢
L' ®q
| "'en

ne d

signal “ haute tension.Ne touchez pas | es cont

|l es cotes de tous |l es terminaux.

®viter un incendirei foiue zunt ocuhtoecs @ | eesc tcratgeuse ,e tv @
: I

i nstrument. Avant de Dbrancher l "i nstrument

amples renseignhements sur | es cotes.
etien du mat ®ri el

as de d®f aill anced®&nont ekrquetp eenmetnrtet enrei rp als' ®q u i
risation. L' ®quipement contient des condensat e
sformateurs et d'autres dispositifs de stockac
ute tensioa.i hesrdéspodsit'i ®qui pement sont sens:s
ontact direct peut facilement causer des bl es:
ui pement doit °tre retourn® " | '"'"usine ou " | "
treprilsengoetien. L'"alimentation ®lectrique d

oit pas °tre mise sous tension tant que | '"ent:

14 / 151
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|l "entre
l dent i f

Apr s |
d'"infor
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t u
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—

—
«Q @O O»w
@ O u o
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Mai nt en

L'organ
prot ®ge
‘tre co

tien n'est pas confirm®.

ication deuli'p@mamntnor mal de | ' ®q

e d®marrage de | ' ®quipement, dans des condi
mation d' al arme et d'erreur au bas de | '"int
nt de gauche ° droite;psocessbtodagrum@®r ps¢

i nformation d' alarme ou d'erreur appara’t

®t at anor mal . Pour Voir l "information d' al

d®marrer Si d®f aif lolr ammadc ¢ omstsutrodjaours pr ®sent e,

Contactez | e fabricant ou | e Service de 1
er | '"entretien afin d'®viter d' apporter de:
t® p@®csonnell e en raison de | "utilisation
fonctionner en cas de suspicion de do®faill:
soup-onnez des dommages ~ | '"instrument, de
sition d®| ®mecwuid oexpesition du fil est ®v
I "al i mentation est connect ®e, aucun cont ¢

fonctionner dans des conditions humides [/ I

S un environnement explosif.

ez |l a suufmmaoe deopreipvstsec.
i sme ou | " op®rateur responsable doit se r ®f
r Ila protection offerte par | e mat®riel . La

mpr omicsie essit cuetliulii s® ddé i ®a&niparel o adp®ciant

pi ce du mat ®ri el et de ses annexes ne peut

i sation de son fabricant.

er |l a batterie dans | "appareil avec | es me

l' it hium.
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Ter mesymbol es de s®curit®

Lorsque | es symboles ou termes suivants apparai ss:e

|l "instrument ou dans ce manuel , ils indiguent un ¢

Ce symbole est utilisélorsque la prudence est requise. Reportez-vous
aux informations ou documents joints afin de vous protéger contre les
blessures ou les dommages al'instrument.

Ce symbole est utilisé pour désigner la connexion de terre de m esure.

Ce symbole est utilisé pour indiquer une connexion ala terre de sécurité

Ce symbole indique que linterrupteur est un interrupteur marche / veille.
Lorsqu'il est enfoncé I'&at de l'instrument bascule entre Fonctionnement
et Veille. Ce commutateur ne déconnecte pas l'alimentation de I'appareil.
Pour éeindre compléement l'instrument, le cordon d'alimentation doit
é&re déranchéde la prise secteur une fois l'instrument en é&at de veille.

A Ce symbole avertit d'un risque potentiel de choc dectrique.

—~— Ce symbole est utilisé pour représenter un courant alternatif, ou "AC".

CAUTION | Lesymbole " CAUTION" indique un danger potentiel. Il attire I'attention
sur une procé&ure, une pratique ou une condition qui peut &re
dangereuse si elle n'est pas suivie. Ne continuez pas tant que ses
conditions n'ont pas &éenti&’ement comprises et remplies.

WARNING | Le symbole " WARNING" indique un danger potentiel. Il attire I'attention
sur une procédure, une pratique ou une condition qui, si elle n'est pas
suivie, pourrait entraier des blessures corporelles ou la mort. Si un
AVERTISSEMENT est indigué ne continuez pas tant que les conditi ons
de sécuriténe sont pas entidcement comprises et remplies.

Environnement de travail

La conception de | i nstrument a ®t-®, ceurt ilfa ®ra e nd

val eurs | imites suivantes:
Environnement

L'"instrument “ddi'ti ntt®&rea ewtri Idiasn® un environnement p

temp®r ature ambiante.
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Notlea | umi re directe du sol eil, |l es r®chauffeurs

doivent °tre pris en consid®ration |l ors de |'®v

Attention: Ne pas utiliser I'instrument dans l'air explosif, poussiéeux
ou humide.

Tempé&ature ambiante
En foncti ohA@GemBOt: O
Hors f onct-2WOACh k@ t :

gpour ®valuer | a temp®rature de | '"environnement,

rayonnements solaires direcd'sgutdresss raaaduiradesrde tdhtea

Humi di t ®

Fonctionnement : B @ 0°Cr9®cPu iHR,” 3500 % HRHors fonctionn

95 %

Al titude

Fonctionnement: O 3000 m
& | 'arrte O 12
Cat®gorie d '"installation (surtension)

Ce produit esitnealail manetn® agparon ®|l ectrique confor me
Cat ®gorie |1

—

I nstallation (overvoltage) Category Definitions D¢

(surtension)

La cat®gorie Il d'installationi(Ccsabidtemsuixonrensthauwtl
mesure d' ®quipement reli®s au circuit source. Dan:c
prises pour | imiter | a tension transitoire “ un ni
La cat®gorie Il d'installatiopsa(sdetédnhnsitonputt®sihngi
®qui pement con-u pour acc®der © un circuit altern:
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Degr® de pollution

Uni nstrpeent°tre utilis® dans un environnement Pol
NotRol l ution Degrlee mill iséegndéitr guai l est sec et ¢
conductrice. Parfois, |l a condensation produit une ¢

I P Rating

Il P20 (as defined in IEC 60529).

Exigences de refroidissement

Cet instrument repose sur un refroidissement aa ir forcéavec des ventilateurs internes et des
ouvertures de ventilation. Des précautions doivent &re prises pour éviter de restreindre le flux
d'air autour des ouvertures (trous de ventilateur) de chaque c&éde la lunette. Pour assurer
une ventilation adéguate, il est nécessaire de laisser un espace minimum de 15 cm (6 pouces)
sur les c@és de l'instrument.

ATTENTION: Ne bloquez pas les trous de ventilation situés des deux
A c@és de la lunette.

ATTENTION: Ne laissez aucun corps éranger pénérer dans la
A lunette par les trous de ventilation, etc.

Connexions d'"alimentation et de terre

L'instrument fonctionne avec une ali menlt®%)i on CA 1
50/ 60 -B%) ( +/

Aucune osn®lneacntuiel | e de | a tension n'est requise car
automatiquement ~ | a tension de |igne.
Selon |l e type et | e nombre-id' dptpongs eC,detccgssbl

peut consommé®w gu®ngatlt gi e.
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l'instrument s'adapte automatiquement al'entrée de ligne CA dans les plages

suivantes:

Plage de tension: 90 - 264 Vrms

Gamme de fréguences: 47 - 63 Hz
L'instrument comprend un jeu de cordons mis 7 | a t
bornes moul ®e et un connecteur standard | EC320 ( Ty
|l a connexion de misda’ bloa nteerdree md escke ®t Umntt®®e CA ¢
directement connect®e au ch®©ssis de | '"instrument.

ri sques d' ®l ectrocuti on, la fiche du cordon d' al i
secteur correspondante cointt ®@ nawndWtuilnlai cdoanat rauenti qduee nNse@nc
n

cordo d' alimentation sp®cifi® pour cet instrument

é Avertissement: Risque de choc dectrique!

Toute interruption du conducteur de terre de protection al'intéieur ou
al' exté&ieur de la portée ou la déconnexion de la borne de terre de
sé&uritécrée une situation dangereuse.

L'interruption intentionnelle est interdite.

La positnenr ddeeihtt per mettre un acc s facile © la p
compl temsenht umé®branchez | e cordon d'alimentation
secteur.

Le cordon d'alimentation doi't °tre d®brancéd® de | «

utili s®e pendant une p®riode prolong®e.

é ATTENTION: les enveloppes exté&ieures des bornes du panneau
avant (CH1, CH2) sont connectées au chéssis de l'instrument et
donc ala terre de sécurité

Nettoyage
Nettoyez uniqguement eln'texXxt @r iad Wre dé uln' idtha tf if ioins e D u X

pas de produits chimiques ou d' ® ®ments abrasifs.
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dans | "instrument. Pour ®viter | es chocs ®lectriql
prise aeahtude | e nettoyer.

é Avertissement: Risque de choc dectrique!

Aucune piece réarable par l'opé&ateur al'inté&ieur. Ne retirez pas les
capots.

Confiez I'entretien aun personnel qualifié

Conditions anor mal es

Utilisez bnigqesememenaux fins sp®cifi ®es par | e fat

N'"utilisez pas |l a lunette s'il y a des signes vVvisi
fortes contraintes de transport.

Si vous pensez quéihatap RheRa tatlito®r ®lee o rdd®dbmr anchez | e

d' alimentation et s®curisez | '"instrument contre t

Une bonne utilisation de | '"'"instrument n®cessite | :
instructions et ®tiquettes.

ﬁ Avertissement: Toute utilisation de l'instrument d'une maniere non
spé&ifiée par le fabricant peut compromettre la protection de sécurité

de l'instrument. Cet instrument ne doit pas &re directement connecté

ades sujets humains ni utilisé pour la surveillance des patien ts.

Conformit® en mati re de s®curit®

La présente section présente les normes de sécuritéapplicables aux produits.
U.S. nationally recognized testing laboratory listing

y UL 611:021001 2 /-R1 20RBescri ptions en mapgparmei lde s®cur

®l ectriques utilis®s <epnarltaibeorlat opirrees certi pdtei ommess ugr®n ®

Canadian certification

y CAN/ECS2A. 2 Nol: PADANAN:.2CPY&scriptions en mati re
|l es appareils ®| ectriagtuede ummEaritrse®s len plrebsacrratpadii roen
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3  First steps

31 Delivery Checkl i st

First, verify that all items |isted on the packing
or damage, please SQlo@dl EEMTS t yooner rsearmve gtes tcreinth etror as
as possible. I f you fail to contact us I mmedi at el

responsi ble for replacement.

32 Quality Assurance

The instrument has a 3-year warranty (1-year warranty for probes and attachments) from the
date of shipment, during normal use and operation. SIGLENT can repair or replace any product
that is returned to the authorized service center during the warranty period. We must first
examine the product to make sure that the defect is caused by the process or material, not by

abuse, negligence, accident, abnormal conditions or operation.

SIGLENT shall not be responsible for any defect, damage, or failure caused by any of the

following:
a) Attempted repairs or installations by personnel other than SIGLENT.
b) Connection to incompatible devices/incorrect connection.

c) For any damage or malfunction caused by the use of non-SIGLENT supplies.
Furthermore, SIGLENT shall not be obligated to service a product that has been modified.

Spare, replacement parts and repairs have a 90-day warranty.

The instrument's firmware has been thoroughly tested and is presumed to be functional.
Nevertheless, it is supplied without warranty of any kind covering detailed performance.
Products not made by SIGLENT are covered solely by the warranty of the original device
manufacturer.

3.3 Mai ntenance Agreement

We provide various services based on maintenance agreements. We offer extended warranties
as well as installation, training, enhancement and on-site maintenance, and other services
through specialized supplementary support agreements. For details, please consult your local

SIGLENT customer service center or distributor.
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4  Document Conventions

For convenience, text surrounded by a box border is used to represent the button of the front
panel. For example, represents the "Enter" button on the front panel. Italicized text
with shading is used to represent the touchable or clickable menu/option/ Virtual key /button/

on the touch screen. For example, Load represents the "Load" option on the screen:

CH1 Carrier Setting CH2

Frequency

1.000 000 kHz

Amplitude
4.000 Vpp

Offset
0.000 Vdc

Waveform Phase

Sine 0.000 °

Load Harmonic

HiZ @ Off ¢33

Output Nonlinearity Compensation

a Off O Off

o Mod @ Off &

For the operations thadescsaoni githomul si pheté&eepsr mt]l

2 >..". As an example, follow each step in the sec

[Homle Util> upate

Press the button on the front panel as step 1, click the Utility option on the screen
as step 2, and click the Update option on the screen as step 3 to enter the upgrade

interface.

This user manual provides some application exampl

with the opensti.omeadh tahpemlsit @aamtcieom s rrilce)m with an

The notes in this manual suggest some i mportant i

i con.
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5  Getting Started

5.1 Power on

Firtsutrn on the power switch under the AC socket on
power button on thedevookef paMeaitRotvwerst atolie tdhevi ce v
aut omabioavthlelny t he cpowmeratsiesdescr i AetPower tslkeect'i on

52 Power of f

Press and hold the power button on the front panel
turn iotugdf ft htehrf ol | owi ng steps:

[Utility ] > Shut Down

The Power button does not disconnect the instrument from the AC power

Q supply. The way to fully power down the instrument is to disconnect the AC
power input by turning off the power switch under the AC socket on the rear
panel or unplugging the AC power cord from the outlet.

53 System I nformati on

Foll ow the steps below to examine the software an:i

[Uti]>i Bystem Info

54 I nsmaMipti ons
A | icerexesisary to unl ock a escofiltowsmtr'ael logttii dm r o Bteieo n ¢
detail s.

55 Choosing the Language
> Settinlganguage
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6  Quick start

6.1 Front Panel

Q Touch Screen Display The control and display center of the instrument. See "Touch
Screen Display " for details.

@

Front Panel Keyboard Includes knobs and keys, which are used to quickly call or set
some common functions. See "Front Panel" for detalils.

@ CH1 Output When the output is differential, right is "+" and left is "-"; When the output
is single-ended, it is output from the "+" port. When outputting baseband | / Q signal,
CH1 is as Al o0 signal; When outputting
the IF.

@ CH2 Output Same as CH1 except that when outputting baseband I / Q signal, CH2 is
as NQO0 signal

USB 2.0 Hosts

0o

Power Button
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6.2 Rear panel

vé()CXO @ 3 @g

-.M 0MME IV TRIGSYNG  EXT MODICNT  MARKER!  MARKERZ DIGITAL OuUT

'@1@@ @ ‘

10 MHz Reference Clock Output and Input

© e

Trigger In/Trigger Out /Sync Out

When an internal trigger or manual trigger is used for frequency sweep, burst, and
other functions, a trigger signal can be output from this port. When an external trigger
is used, a trigger signal be applied to the port. It can also output a synchronization
signal with the same signal frequency and input as an external modulation signal for
ASK /FSK/PSK.

External Modulation Signal / Counter Input
Markers

16-bit Digital Bus Output

USB 2.0 Host

USB 2.0 Device

10M/100M LAN

AC Power Input

Power Switch

Earth Terminal

®@PROOOPVWOOG

OCXO (factory installed)
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63 Connecting to Extersial Devices/ Sys

6331 Power supply

The standard powenrs tsrwmpelnyt fiosr 1tOh0e~-240 V, 50/ 60 Hz.

cord provided with the instrument to connect it t

632 Signal output
The 4 BNC terminal s amrmlstolgen a Irpoonutt gpuatn el ar e

The two |l eft terminal s adrseo Ol cctpipass Bbwhidc h/ Qan
or (ImMter medi atoeu tFriletgsuewc ydi ght terminals are CH2

al so be used as Q outputs for baseband |/ Q.
When the channel output is defintdaasWdebhtOéhenti al
channel out put i-esn ded,i nietd iass outngute from the " +" t

The CH1/CH2 outputs do not support a floating ground. Please ensure that
the ground on the receiver side is of equal potential to the ground of this
device.

633 LAN

Connect the LAN pordanoanttihwer &éatwvd pdadntad ne®tvor k
cabtler mi waabBdI 45 connector.

Use a network cable to connect the LAN port on the

Foll ow tbeowtepssbt LAN connection:
Utility | > Interface > LAN Settings
For more information on LAN sdtAtSen g ¥ ngpgl ease ref el

The instrument is integrated with WebSever and suj

See t he WedRBrtaowanefror more information.

634 USB Peripherals

Connect a USB storage device (FAT32 format) to one

or connect USB mouse/ keyboardciootomwmeé | dohgt hdheUSBsh
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6.35 USHBR eviicnga er f ace

The instrument supportsi nighmoi @astonmeolt by ¢t¢bendos:
the USB Device pormRte.mo$ee ctoma mialfaprereat i"on.

636 Reference clock input/output

When the instrument i suubstehpeg 1a0n MHxzt errenfaelr ecnlcoec ke | sooc
from t hdnploorMHzl ocated on the OupartpamneélputFTha 1O MH

wave reference clock, which is synchronized with
clock source is.
The redealemck input/output terminals can be cascad

For details, plea®a lbeafi8rendlor d Mliez ateicdn on

6.3.7 Tr i gigferi ggw8y nchr onattus

When internal or mamtiméequengyesometsipairs efdor is@tri ons ,

trigger signal can be outmpwmwal fromggdi si pousedWhant
del i v erheed ptoor t . It can also be output as a synchro
frequendy s seynnacbhlreosni zati on wavlk fwhen moadid lagtiingn i s

enabled and syntheaomwizen i mond wli dthi on i s di sabl ed.

638 External modul ation signal/counter input

When modul ation is on, the port is automatically ¢
When the frequency counter functiontihe acm,untthea por

i nput, eliminating the need for manual switching I

639 Mar ker output

The output 1t bsepeadipfdisaevihtelven b 0 fwraafreyrom |/ Q si gnal me
arrives, oepewlétragtilecnltgawecefp srghaks.

6.3.10 Di gi tal signal out put

The digidaalebtdt at metd by plugging in a matching Digi-
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The Digital Bus Kit for LVDS out pufhd sDipaistsdlv eBuas ¢
Kit for LVTTL out putsM apoawetri vseu papnldy rfergouman ©ifee USB H
signal 86omek¥DS | evel to LVTTL | evel

SIGLENT

T
.

[

Fi g6-A:&E&DG7000A and Digital Logic Kit cor
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7  Touch Screen Display

The entire display area of the device is a touch screen. You can use your fingers for touch
control or use a mouse for operation. It is recommended that to use the mouse supplied with
the unit since the display area is compact. All displays and controls can be accessed via the

touch screen.

7.1 Home Page

F

O

HIiZ Norm
250MHz SE

Freq=600.0MHz
Ampl=600.0mVpp Freq=100.000Hz

Offset=0.0Vdc Depth=100.000%

AM
A. B HiZz Norm
Carrier Mod/Sweep/Burst FULL D SE

Q@ e H W m @ F &
Output Dual- 1/Q Digital E Counter Clock Save Utility
Setting Channel Recall

Mod |Sweep| Burst
[ sine | "7 [*57° °% . @

Q Carrier Setting Boxes set and display parameters of the carrier. Click to enter the
carrier setting page

@ Modulation/Sweep/Burst Setting Boxes set and display parameters of
modulation/sweep/burst. Click to enter the modulation/sweep/burst setting page.

@ Waveform Combine Setting provides a schematic diagram and settings for the
channel combination function. Click the switches in the area to switch between
channel output alone and channel output after combination.

@ Channel Output Setting Boxes set and display output parameters. Click to switch
between On/Off.

@ Toolbar provides shortcuts to common functions.

@ Status Bar displays information such as network connection status, clock status,
phase mode, and time/date.
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7.2

@ ©

@ ©

Parameter Setting Page

CH1 Carrier,Mod = AM A CH2

E

Frequency

1.000 000 kHz

Amplitude
4.000 Vpp

Offset
0.000 Vdc

Waveform Phase

0.000 °

Load Harmonic

HiZ @ Off 5%

Output Nonlinearity Compensation

a Off a Off

Mod 0]
Q) 0 @ On 3

Channel Tab Click the tab corresponding to the channel to switch to the parameter
setting page of the channel.

Waveform Preview Displays the preview of the waveform.

Parameter Setting Box The parameter name is on the left. If the parameter name
is followed by an icon . , itindicates that the parameter has alternative

parameters, such as "Frequency" can be switched to "Period". Click here to switch
the parameter.

The parameter value is on the right. If the value has a unit, the unit will be
displayed. Click the parameter value area to set the value by the virtual keyboard
or front panel keyboard.

If the parameter value or unit is followed by an icon . , it means that there are
multiple options (for example, the unit of sine wave amplitude can be set to "Vpp",
"Vrms" or "dBm"), click the icon to select.

If the parameter value area is a switch icon , it means that the parameter has
only "ON" and "OFF" states. Click the icon to switch.

If the parameter value is followed by an icon , itindicates that there are more
detailed parameter settings. Click the icon to enter the corresponding next level
page.

Go to the Home Page

Status Bar Displays information such as network connection status, clock status,
phase mode, and time/date.
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7.3

=

L ]
*

08:26:56

7.4

Description of I cons in the

The network is connected. Click this icon to quickly set the LAN.

No network connection. Click this icon to quickly set the LAN.

USB storage device detected.

The clock source is internal. Click this icon to quickly set the clock source.

The clock source is external. Click this icon to quickly set the clock source.

The clock source is external, but no valid external clock was detected. Click this

icon to quickly set the clock source.

The phase mode is "Locked". Click this icon to quickly set the phase mode.

The phase mode is "Independent”. Click this icon to quickly set the phase mode

Time/date. Click this area to quickly set the time/date.

Gesture Control

The touch screen is capacitive. Operations are mainly done by a single touch.

7.5

Mouse operation

It is recommended to use a mouse for more accurate operations.

St at us
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8 Front Panel

8.1 Overvi ew

Sweep Digital

Ch1/Ch2

[ SDG7000A

The SDG7000A Series Arbitrary Waveform Generator F
frequently used functions, which can be used in c«
efficient operation

8.2 Shortcut Buttons

Press/Buh{Mod/|[Swegputton to

on/ off the burst/ modul ation/ s
corresponding parameter setti
turned on, the corresponding

Press/AMWGE/ |l /|@utton to quickl:

wavefoambittorarily waveform/ve

Sweep Digital

corresponding parameter setti
selected, the corresponding «L

Press[Dti gdthwmtton to quickly tt

bus output and jouwndp ntgo ptahrea ncec

page. When the digital bus is
button Iight is on.

Press/Walvef porut t on to quickly
selection melpWt.i|[Bateysent he qui

system setup menu.
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83 Numeric Keypad and Knob

Use the numeric keypad tc

and order of magnitude of

For example, to set the f

keyanin turn. | f the
magnitud®) ,i syolu (c[&m t Jedriersesc

I n addition to directly t
numeric keypad, you fcoarn

[e}}

continuous adjustment of

Press the knob on the sel

press thhu@mel ow t he

select thhe adjgusted, and
knob ¢l ockwise to increas

counterclockwi se to decre€

84 Channel Setting Buttons

Ch1/Ch2 Press this button to quickly switch between CH1 and CH2 parameter setting
pages.

- Press this button to switch the channel output on/off. When the channel is

ON, the indicator light above the corresponding BNC connector lights up.
Press this button for 2 seconds to switch the channel output load between
50q and high impedance.

8.5 Ot her Buttons

Press this button to turn the touch

- Press thigobtwdttometlbome page

enabl ed, the corresponding |ight is
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9 Basic Waveform Setting

9.1
Thi s
t agse

wayve

Waveform

Standard Waveform Setting

seepcpltioenssi ne, s qgqualresnd pDaCvseef,o rtnil htayspgesse ct i on

etting sine wave as an example taseapdard

form.

CH1 Carrier Setting CH2

Frequency
Amplitude
Offset

Phase

A Sine

Load B Harmonic

Output c

HiZ

O Off

o Mod -~ ¢ O Off £33

CeOOVPAMVWWOO ©O

Waveform setting box, where the waveform is selected

D 1.000 000 kHz

E

F

G

H

J

4.000 Vpp
0.000 Vdc
0.000 °
@ Off o3

Nonlinearity Compensation

O Off

Load parameter setting box, which is used to inform the device of the correct

external load value.

Output switch setting

Frequency/Period parameter setting box
Amplitude/High level parameter setting box
Offset/Low level parameter setting box

Phase/Delay parameter setting box

Harmonic parameter setting box (for sine wave only)
Modulation/Sweep/Burst setting

Nonlinearity Compensation
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Load
To understand how to set the load, we first need to understand how the voltage of the output

port is obtained. The voltage Vo seen by the user is a variable related to the load Ry.:

Inside ; Outside
AWG ; AWG
Vs Vo
+ Rs
D RS
Fi gode
. R,
V, =V, O——
R +R
Where Vs is the owitgmual vsd urage lodf drhee t he out put i
signal source cannot aut omattihcea lulsye ri dneenetdisf yt ot hien fvo:
source of the value by inputting the "Itdad'Vsval ue,

accaorgdit oratnhde W set by the user so that the Vo obt

with the expected value under any | oad.

Waveform Parameters

The parameters that can be set for each standard wave are different, as shown in the table

below:
Tab9%kDescription of standard waveform param
Sine
Frequency/period of the signal. The unit of frequency is Hz and
Frequency/ Period the unit of period is second. The relationship between the two is:

Frequency = 1/period

The amplitude/offset of the signal is linked with the High level/Low
level. Amplitude value refers to the difference between the highest
point (High level, unit V) and the lowest point (Low level, unit V) of
the signal. The supported units include Vpp, Vrms, and dBm
(available when the load | HizZz

Amplitude/ High level
Offset/Low level

Offset refers to the DC component superimposed on the signal
waveform, in V.
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The relationship of the parameters is:
Amplitude value (Vpp) = High level - Low level
Offset = (High level + Low level) / 2

The Phase/Delay of the signal is meaningful only when the dual-
channel phase mode = Locked, which is used to set the phase
Phase / Delay relationship between the two channels. The unit of Phase is 7 the
unit of Delay is second, and the relationship between them is:

Delay = - (period x Phase / 360 )

Square

Frequency/ Period Same as sine wave

Amplitude/ High level .
Same as sine wave
Offset/Low level

Phase / Delay Same as sine wave
Ratio of positive pulse width to the period of the square wave,
Duty Cycle . P P P q
unit: %
Pulse
Frequency/ Period Same as the sine wave

Amplitude/ High level )
Same as the sine wave
Offset/Low level

Pulse width refers to the positive pulse width of the pulse, unit
Pulse width / Duty second; Duty cycle refers to the ratio of positive pulse width to
cycle period, unit %. The relationship between the two is:

Pulse width = Period x Duty cycle

The Rising edge refers to the rising time of 10% ~ 90%, and the
Falling edge refers to the falling time of 90% ~ 10%, both in
second. The Rising edge and Falling edge are independent of
each other and can be set separately

Rising / Falling edge

Delay Same as the "Delay" parameter of sine wave
Ramp
Frequency/ Period Same as the sine wave

Amplitude/ High level i
Same as the sine wave
Offset/Low level

Phase / Delay Same as the sine wave
The ratio of the time during which the triangular wave is rising to
Symmetry . .
the period, unit %
DC
DC Offset The same as the "DC Offset" parameter of sine wave
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- I Application example: Set CH1 output sine wave with the following parameters
I\
Load = 50 q

Frequency = 1 GHz
Amplitude = 0 dBm
Offset=0V

Phase = 180°

1. Sel ebwaveform

On the carrier setting pargeeg bocn "i Wakv etfhoer m'a vpeaf roar nme

setting box, and swep ewdveéfsamm"”s elne dthieomogi al og b

2. Setthleoad

Click the parameter valparameaeofskbadngnbbke &l
qg'in the parameter selection dialog box that pop

O
O
O

3. Setthwaveform parameters

Set frequency: click the parameter value area of
setting box,[1dad{®hien steyqoueenc eupi nvitrhteuadomgkeyboar c
i nput of values and wsithge cmonmail iso kb déy oaaitizadd

front panel
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Frequency

1.000 000 kHz

Set ampCliitctkeeunit area in the "Amplitude" par am

"dBm" i nupg heelpopti on di al og box:

1.3 630 Vpp

Click the parameter val ule|anédBntddmamepluende and

the virtual keyboard:

Amplitude
6.673dBm

dBm
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Set oCIfidcdkte: par ameter value area of offset in th

and thed|anfEatldrn sequencepi witthewagdopkeyboard.

Set pCLllaistetke parameter value area of phase in the

and then8Dym@ENnt]ldrn sequencepi nwitrtewadogkeyboard.

4. Enabl eut pet

Switch the area in the "Output" parametépbpnsetti:r

correspo@Hi mgq tde front panel

Output
a Off

Foll ow the above steps to output the expaested sine

bel:ow

CH1 Carrier Setting CH2

Frequency

1.000 000 GHz

Amplitude

0.000dBm

0.000 Vdc

Waveform Phase

180.000 °

Load Harmonic

@ Off £33
Output

O
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92 Harmonic Setting

Har monisa-biumca i on of sine wave generation function
specioffideda mplaintdu dpehas i maghsi ch i s used to siomul ate s
l'inearity.

On the parametwhetskaatrifngg rpmeegevave, click the setti

"Har moni c parameter settingpbhge to enter the har:i

Harmonic
@ Off 53

Harm Type
All

B
Harm Order c

5

-45.000 dBc

Harm Phase
E 0.000 °

Harmonic spectrum

Harmonic type parameter setting box
Harmonic order parameter setting box
Harmonic amplitude parameter setting box

Harmonic phase parameter setting box

T I O I O R 0o >

Return to previous menu

Set harmonic type

Click the parameter value area in the "Harm Type"
harmonic type in the parameter selection dialog b
are set, sikolndcyt e"vi@dd "h;ar moni cs idoteh sedd amrd eevxenl Ev
har monics need ADI be set, sel ect i
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Harm T_';-}'J e

Set har moni c number

Click the parameter value area in the "Order" par:
number to be set in the virtuaOdcdckegrbloymradd hwal pe pc
entered;Evdnyppecan only enteAl lewew oanh uteyspe ldny yi

in the range of 2 ~ maximum har moni cs.
Set harmonic amplitude
Step 1, click the harmonic amplitude unit area in

select the unit as "Vpp" or " diBkte .alldhe@l wtne tarmplpipt' u
har moni c, adnBdc tilse apmilti cabl e to set tbBrela&tiiaté vieo a
t hfeundamental frequency signal. Step 2, <click the

and then type thee vwilruteualo Keylbeard nt haht pops up.

Set harmonic phase

Click the value area in the "Harm Phase" paramet el
the virtual keyboard that pops up | ater. The wunit

Turn on harmonic function

Af t etrhh@at moni ¢ parameters are set, the titmeedomain
wavefor mrpergé wmew t he harmonics and their approxi m
through t hepdatrrmdmtier confirmation, retgrpage the

and click the switch area in the "Harmonic" par ameé

functi on.
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P Application example: set CH1 output sine wave and its harmonics, and the

g parameters are as follows:
Fundamental frequency = 1 kHzl Fundamental amplitude = 0 dBm
Second harmonic amplitude = -30dBci phase = 0°

Third harmonic amplitude = -40dBc| phase = 0°

1. Refer to the application example in the previou:

and amplitude of the fundamental wave.
2. Set harmonics
Because harmoniZmsdrchrnd son bhetld toAkkt the type

First set the anfpltiheu dsee caonndd phhaarsneo noi.8el set et he " O

unit of "Harm Ampl "™ as "dBOSetandarme®hase"the \
the default unit is "A"
Thesnet the amplitude and phase of the third harm

3. Return to the carri ert Ipsmrnaementaevre saentdt isneg ptahgee sowfi

"Har monic" to "On"
Foll owing the above steps, the expaacgicetthsei ne wave
harmonic page adsfdleawsetting is

Harm Type
Harm Order
Harm Ampl

-40.000 dBc

Harm Phase

0.000 °

The actual outaputfsddeor rum i s
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-10.6dBm

2.0dBm,

Pl

110 B Bm

-L30,0dBm

F1 Peaks List
Amplitucie
-0.094dBm

-30.121dBm
-39.654dBm

Acquiring

tkHz

WWW. S|
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93 Noi se Setting

The noise generation function can provide Gaussian noise with a settable bandwidth.

CH1 Carrier Setting CH2

Stdev
111.510 mV

Mean

0.000 V

BandSet
3 On

Waveform Bandwidth

Noise 350.000 000 MHz

Load

50Q

Output
3 Off

o Mod @ Off ¢33

Q Standard deviation parameter setting box

G) Mean parameter setting box
@ Bandwidth switch setting box

@ Bandwidth setting box

Set the waveform parameters
The waveform parameters of noise include "Stdev" and "Mean". Since the noise obeys a
Gaussian distribution (normal distribution), mean (m) and standard deviation({i) can

characterize its distribution characteristics. The setting method refers to a sine wave.

Tab9-Z2Descr i pNadiosmavoeff or m par ameters

Noise
Stdev Standard deviation
Mean Average value (mathematical expectation)

Set the bandwidth
To set the bandwidth of noise, first click the switch area in the bandwidth switch setting box to
open the bandwidth setting, then click the value area in the bandwidth setting box, at last type

the value and unit in the pop-up virtual keyboard.
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Application example: set CH2 to output noise of the following parameters
C - Stdev= 100 mVrms

Mean =0V

Bandwidth = 1 MHz

The external load is high impedance

1. I f the current parameter setting page is CH1, S\
2. Set the waveform to " Noise"

3. Set "LOHAdZ"toO

4, Se'St doevdw 00 mV

5. SefMeaoho 0 V

6. Open "BandSet" and sMHz tihne tbhaen d'wd adntdhwitdot hl® set t i

7. Open outoput

Foll owing the above steps, the expected noise can
i asvel:ow

CH2 Carrier Setting

Stdev
100.000 mV

Mean

0.000 V
BandSet

@ On
Waveform Bandwidth

Load

Output

O

TheiWemain waveform and spectrumsobél tbwsactual ou
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“‘II\‘W‘H‘ & i
! |

25000 [ 5000MHz 0.7500MHz 10BOGMHz OMHz 1 75060MHz 200006MHz BO0MHz

No ltem No ltem No ltem Mo Item
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94 PRBS Setting
The PRBS generation PRBStseoepwenbemgenmumt®25% r ate
Mbps.

CH1 Carrier Setting CH2

Bit Rate A
200.000 000 Mbps

Amplitude B v
632.4 mVpp

Offset c
0.000 Vdc

Waveform Logic Level D Cust
ustom

Load Length E

PRBS - 10
Output Rise/Fall F

Q

Bit rate / Period parameter setting box

1.000 ns

Amplitude / High level parameter setting box
Offset / Low level parameter setting box
Logic level parameter setting box

Length parameter setting box

T I O B OB 00 >

Rise/Fall edge parameter setting box

Set the waveform parameters

The waveform parameters of PRBS are shown in the table below. The setting method refers to
the sine wave.

Tab9FPRBS waveform parameter description

PRBS

Bit rate/symbol period of the PRBS sequence. The unit of bit rate
is bps and the unit of symbol period (Ul) is second. The
relationship between the two is:

Bit rate = 1 / Period

Bit rate/ Period

Amplitude / High level | o 0 < the sine wave

Offset /Low level
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Used to quickly set the amplitude to some standard levels. See

Logic Level i
d Table 9-4d for details

Length PRBS-3 ~ 32 can be set, corresponding length (23-1) ~ (232-1)

Refers to the rise time of 10% ~ 90% and the fall time of 90% ~
Edge 10%, with the unit of second. Both rising and falling edges are set
at the same time

Tab94«logic |l evel sPRBported by

Logic level Amplitude (Vpp) Offset (V)
TTL/ICMOS 5.00 2.50
LVTTL/LVCMOS 3.30 1.65
ECL 0.80 -1.30
LVPECL 0.80 2.00
LVDS 0.35 1.25

The preset logic levels in the table are valid only when output mode =
single ended.

Application example: set CH1 to output PRBS with the following parameters

g - Differential out put, external di
Bit rate = 122.88 Mbps

Amplitude = 300 mVpp

Common Mode= 600 mV

Length is PRBS-7

Rise/Fall edge =1 ns

1. I n "Output Setting"CHieot "tDhd f @uSdpnigilaand d € sefe "
ended/ Di ffer"enftdral d eSteditli at)gesr mic@HE ot t hbe" * %" end o
t he0qdi fferenti al"tleo and & HA ntdo -t threentdh1e0fq
di fferenti al | oad

2. On the <carrri esretptairngghéptasgeet afhe .l oad" to 100
3. Set the bit rate to 122.88 Mbps;

4. Set the amplitude to 300 mVpp and the offset to
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5. Set fiCommon Moded to 600 mV
6. Set fALengt-ho to PRBS
7. Set OFRildT st o

8. Opetnheut put

Foll owing the abkoue ds tPeRBsS, wahvee feoxpynmn can be output.

after saeheli:ong i s

CH1 Carrier Setting CH2

Bit Rate
122.880 000 Mbps

Amplitude
300.0 mVpp

Offset
0.000 Vdc

Waveform Common Mode

600.000 mVdc

Load Length

Output Rise/Fall

The actual out putaP&BISo@mbveformeiescill oscope capt
the differem@2 adaptigtnemdntdhef "t he diff &€rkenttihalt disgn

the equivalent differential signal

100mv/ 100mv/
-350mV -102.0mV
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I n
Wi
S i

en

Th

ou

this application example, bérMus¥)l heom® mmewne Ims
t h cloamngoew dveo | t,agewch &4 .W8D&Snd LVRBCL c@.ndt be
mul Anadd erinati eoeshmuldaf éerential outpiunglbyg t wo c
ded output s.

e following is an example of simul astiingdhhdadpair ¢
tputs.

differential "+" and CH2 as differential "-"

7 Application example: Set a PRBS with the following parameters using CH1 as
A

8.

9.

External di fferenti al |l oad 100q
Bit rate = 300 Mbps

LVPECL level

Length is PRBS-32

Rise/Fall edge =1 ns

I n "Output Setting"CHfet "tSdmgld |tPeueig'mode of
ended/ Di ffer"enftaral d eSted itli si)gesr miomE ot t hbe" *+" end o
t he0OQdi fferenti al tleoramb,h adlrH®? 4t loe ntthk€a0q

di fferential |1 oad
On the carrier parameter settd ng page of CH1, sc¢
Set the "BiMbpste" to 300

Set "Logic LeveltheéodeévVPECWI || aadt omatically se
mVpp and " Of;fset" to 2

Set l engt-82t o PRBS

Set OFRiil dI80Vs t o

| b h"eDu al Chageelxecut e> t@H2 ™ CHpler ati on tof " Channe
copy the paQtatmet@kz. olff Vo clhmasgteeH,2 turn on " Fr
Coupling", "Amplitude Coupling” and "Phase Coupl
"Freq Ratio" = 1, "Ampl Ratio" = €h&adandl' Phase I

Tr ac kOdQomwgAdonpgy/or det ai l s) ;
I n output settings, Isrewenthe polarity of CH2 to i

Turn on the output of both channel s.
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Foll owingstkepsabohe expected PRBS waveform can be

after saedeli:ong i s

CH1 Carrier Setting CH2

Bit Rate
300.000 000 Mbps

Amplitude
800.0 mVpp

Offset
2.000 Vdc

Waveform Logic Level

LVPECL

Load Length

PRBS - 32
Output Rise/Fall

O

The actual out putaPBISo@baveformeiescill oscope capt

1.000 ns

the differential s gemrad, -G33 =ta(pdturiess, tthhee "equi val e

signal

DCsC Timebas ESR Trigger  C1DX
500mV/ 500mV/ 0.00s

DC
X 500mV/ 1

X 00ns/div Stop
FULL  -L0OV FULL  -100V -495.0mV. 500pis  10.0GSa/s Edge
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95 Ar bi tr af prSfatvtei ng

Arbitrary waveform provides two modes: AFG and AWG. On the parameter setting page where
the carrier is an arbitrary waveform, click the value area of the "Mode" parameter setting box to
select the required mode:

Mode

951 AFGMode

In AFG mode, the signal generator outputs the specified arbitrary waveform in the way of
traditional Direct Digital Synthesis (DDS) generators. At this time, the basic waveform
parameter setting is the same as that of the sine wave. Refer to the section "Standard
Waveform Setting".

For data source selection and editing of an arbitrary wave, refer to the section "Data Source”.

952 AWG Mode

In AWG mode, the signal generator employs S| G L E NmiéAsh Technology (Figure 9-2) and
outputs the specified waveform sequence point-by-point with a user-specified sample rate.
TrueArb overcomes the intrinsic defects of traditional DDS technology that may increase jitter
and distortion when generating arbitrary waves, while retaining its advantages of low cost,

simplicity and flexibility.

fs' = fou*L f,
s o DDS i Ref Clock
fs
\ 4
. fs' = four*L ¥
L Points .| Sampling Rate fs N DAC
> . 3 —
Lookup Table Conversion
FTW 1
FPGA

F i g ©-2 krinciple block diagram of TrueArb Technology
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CH1 Carrier Setting CH2

Sample Rate @g 32.768 000MSa/s

Amplitude Setting c

Mode D
stainup, 32768pts

Waveform Source

Arb

Load Interpolation

50Q

Output Sequence

O Off

Marker Setting
Mod @ Off %

Waveform Preview

Sample rate / Frequency parameter setting box
Amplitude parameter setting box
Mode parameter setting box

Data source selection

Interpolation mode parameter setting box

Sequence setting

0@ oOWwoOoo e

Marker setting

Set hwaveform parameters

The waveform parameters of AWG are shown in the table below. The setting method refers to

that of a sine wave.

Tab9d=Descr ioft IAMGE waveform parameters

AWG

Sample rate / Frequency of the signal. The unit of sample rate is
Sample rate / Sal/s, which refers to the clock rate of the waveform. The unit of
Frequency frequency is Hz. The relationship between the two is:

Sample rate = Frequency x number of waveform points

Amplitude/High level

Same as the sine wave
Offset/Low level
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Interpolation Interpolation mode. Refer to fiTable 9-66for the details

Tab9e& nterpol ation modes supported by AWG

Interpolation Explanation

0-order hold Zero-order hold

Linear Linear interpolation

Sinc Sinx/x interpolation

Sinc27 Sinx/x interpolation combined with low-pass filterh bandwidth =
0.27 x sample rate

Sinc13 Interpolation combined with low-pass filter, bandwidth = 0.13 x

sample rate

953 Data Source

Clickethenig iincoonhe " Source" parameter setting box
sel eptaigenDat a sour cesn,i nFoleumBd sBywalvteCX i ck t he dat a
source type area in the "Source" parametéehesetti ng
popp | ist.

Bui-ll®vaveform

The dHhwmi wawaff@sewr peeset waweft demsi gnlehle rea mbeeat or .
types: Common, Mat h, TEm @idngeuearrien, g ,MeWiincdadw,el ect r oni

Filter and Demo. Under each type, there are a vari

Clickatlueea of the "Wave Type" parameter setting
from the wavef or m lai tagen ctame orta Ighat adniedpEarmenyse d a s cr
bar wi |l appear on t het hrei ghhatra 3d tde o wdaeen hlieir ti.st . Sc

ExpRise
LogRise
Root3

Wave Type

X3

Besselj

Dirichlet
Erfc
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From Fil e

fFr omoiFg & er ewaaMdf carm fi |l e davedtwixnytrineall dJcSaBl fl ash
When the data sour dielMasaggé&rom [Fli | eé&,cahled aut omat
waveform, and then click "Load".

For opecfatfilManagemept ease refefave/ Rbhealchapter "

EasyWaveX

The arbi tfroaemdyi twanvge soft war e [EadyaWadvaeXd pwaovveifdesms st

sine, square, rnramp,D@bhisbd, caoi meet theamest basic
provides users with manual drawing, |lin&andrawing (
twpoint line), coordinate drawing (coordinates car
are two oarnysctoifng | ine and smoothing) and equati on

create complex wavefor ms.

SDG7000A not only supports the waveforms issued b
PC but also integrates akasay-Vilawiaipip bin¢c ®@bappotdesi ce

editing and saving waveforms directly on the devi ¢
dat a stohiacseyyWaveX software wil!.| be automatically r

= File Edit View Waveform Communication

R B QAQANTLIL AL B TE
ar e M=m . ab @

109 208 307

Start End Deta | Position
ik X:76, 757.58us
0 0 ¥:-161.90 mV

Current Status: Normal ~ Oscilloscope: unavailable AWG: available(1)

Fi g9BEasyWaveX operation interface

Af ttehre arvavefaosyled h heasy Wavetxhe waveform update can
completed through the "Send Waveform to AWG" ¢comme

of t he <Cloife¢kvakFek et in the sof ttwarse rneecnoumnbeanrd etdo teox i
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moude pee attshoef t war e or WepkbBalteer

For t hekEaussyeWaorfepd ease refer to the help of the soft

Application example: Set CH1 to output the AWG waveform of the following
I parameters, and the data source is from the file edited by EasyWaveX

External l oad 50q

Sample rate = 160 MSa/s

Amplitude = 2.5V; Offset = 1.25V

The file has 160 points, and the waveform is a sine wave

Sett he i nterpolation met heeod drees fhe
and compare the output waveforms.

1. On the carrier parameter setting page of CH1, sc¢
IIAWGII

2. Set "Loagd" to 50

3. On the "Source" settiagGEapgdyvayedaendectthe" Sdoeuvriccee" wai
aut omat i c ab udiylEtx ayf Waatgpd i cati on

File Edit View Waveform Communication Windows Languages Help

A I Y
LT h f(x)

Cument Status: Idle Oscilloscope: unavailable

4. I n the oper attihéasiy Wh e eciaccaet eofa new bl ank wavefor

Fil> Bl ank Waveform

5. I n t hep podipal og box, psoeitnttsh et on uimbaerri aobfl e” and 160

"Sampl e column, and click OK.
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Instrument

Instrument Model: [E{alerielalany T|CH1L [T

Waveform Properties

Waveform Name: wavel

Samples: 160 Variable -

Frequency:

Cancel

6. Create a sineWaawedé or i megland set the a-mplitude
setting dialog box: sel edtev'eMax/ NMio' Vea@dVt hen

Vertical
Ampl/Offset

HighLevel: 2.500

LowLevel: 0.000

7. At this time, the wavefor mMChmmumbieeat igemer at ed. [
Send WaveformotAWGBIMGHh e waveform to the waveform

“% File Edit View Waveform Communication Windows Languages Help
BRa B QQ 7\, Send waveform to AWG Cti+Alt+S » -
a™ @ @ M= & Read waveform from AWG Ctri+Alt+R
' & Import waveform from scope  Ctr+Alt+l
¢ Refresh F5

33 a9
Start Deta Position
1 0
0 (1]

Current Status: Normal Oscilloscope: unavailable AWG: available(1)

8. ExecuRiel> Exitto EasyWaveaXxd then select "yes" or "

your needsompnt tbhoex pof whet her to save the file.
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9. Return to the

pr eséheEeaany Wavexe

expected.

kSal/s) is incor

CH1 Carrier Setting

wavel, 160pts
Waveform

Arb

Load
51010

Qutput

O

Set

@ off

@ Off 52

10. stahmepriat e t o

11. Enahblhee output

12. Set t he

13. Si

observed

nce the sampl

However,

waveform

waveform par amet er

amplitude

rect at this ti me

CH2

Sample Rate
160.000 000 kSa/s
Amplitude Setting
Mode
Source
Interpolation

Sequence

Marker Setting

160 MSal/s and

awdvebhosemvesimg a

i nterpodradeéronhoned hoamad velh.He mve t

160

frequency

e rate =

The following is a comparison of waveforms under two interpolation modes:

par ameter

MSal/ s

(sampl e

setting

has

oscill

he

and the

rat e

Sinc interpolation

adjustable bit rate.

hol

Application example: The PC software EasyWaveX is used to generate the
waveforms of digital clock and data simulating the following timing relationship,
download them to the signal generator, and output them from CH1 and CH2 with
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Clock + 4+ L+ L+ [+ [+ [+ [+ |

Data

1. Connect the device and t IhEa scyoaivyet®B oirnsLtAaN.l ed wi

2. St &kratsyWaveX an3dporeatar BfidmrmTlye wapes &t lagtei ons
t he same talse tithba# $ ypoWadewXi c e

3. I n the "Property" area of th'b,olebrad,its;ethIeclthé\

of eacbnpwinethhe "Point Table" acepat todfng hteo t he
clock, as shown in the following figure:

Parameters

Wave Name: wave?

Positions Value(V)
0.000000

Frequency: 1.0000 - kHz ~ : 3..300000

Waveform Preview 0.000000
3.3000000
0.000000
3.300000
0.000000
3.300000

0.000000

Amplitude[V]

3.300000

4., The wavgéonemated cani hetipe ewa eefedr mSeplreecvti ew wi nd
"Display Ed‘peirnt itehse " Property"chamrgpe otfhd he t ool

"Interpol-atdem"haelod™ 0 to obtain the correct wave
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5.

o
£
<

740.00m
370.00m

0.00

]

ExecGommuni c&endnwavef or nsedloec AtWGt he -dpvidical og th
box, Coolningekcand sel ect tase GHolrwghaedto acdh.ann el

' |
m |
Select Resource

. Siglent SDG7102A R ep RO L VEY USBO:0xFAEC::0x1102:SDG7ABAQRODOS:INSTR

Disconnect

Parameter Settings

Wave List:  Wave book1-wavel ¥ Store Location: fLocal

Channel Selection

O CH1

Cancel

Use the same metthhkedt aof geprpenattedownl oad it to CI
Set the Alnterpolatioonodef hbeeéetvwemchaenel s to '

Set the amplitoao@dleoakhdanmdteatod output om the devi

example, to set the clock frequency to 1 MHz set
to 2 MSa/s. Since the clock and data are synchr
frequency coupling with &hraafireabc kidrugildofpgya d t he
for the setting method). I n this way, only the
rate of the other channel can be updated synchr

out pyuttdhkev iace®d ol I ows
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CIM as
100v/ 1% 100v/ 1 5.00usidiv St

;
op 164
329V FULL  -30.0mV 250kpts  5.00GSais Edge Risin

The waveform generated by EasyWaveX can be saved as a csv file for
O further editing. After editing, it can be imported into EasyWaveX and loaded

to the device through EasyWaveX. You can also store the csv file to the

USB flash disk, and the device can recall it directly from the USB flash disk.

954 Sequence Setting

Sequence refers to the combination of Seghenpl e arl
The generati osmsoffrema¢quence hr Seqgbhenbe &rhbeedded
Sequenceca&didombi ne up to ak@ydenegme i eiarctho
segment can be i nadaBudinglwlayespeami,f fisead ea svaWayf ®X m
wavef onrem.nuTmber of repetitions of eacSe gleggmeant can

Edi aloso provides some advanced ifnmpptweenssefment gge

On the carrier parameter settAWX' ,paogre oonf tAhreb ,p awhaem
settingt Ipdaiggei toafls, chlainole | t hie: isretttHeng" Seepwmence” par al

setting box to enter the editing and playback cont
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Save
Recall

@ Stopped P A@ Setting

e, 32768pts
Length

256 pts

Amplitude

C 4.000 vpp

Offset

e Repeat

Menu bar

0.000 Vdc
1 Add EDeI

© e

Trig'd g
@ Segment #1

(¥ Default
StairUp,Rep.=1
Sine,Rep.=1

Sine,Rep.=1

N
Ins Goto +

of 1024

Waveform preview and waveform data source selection, the waveform

preview of the currently active segment is displayed. Click this area to

select the waveform.

Segment setting area

©OwoO o

Trigger information display area

The waveform parameter setting area is used to set the basic
parameters of the currently active segment.

Segment list, in which the currently active segment is highlighted

In the Sequence Editor, you can directly control the playback or stop of the
sequence. Editing is not allowed during playback. To edit a sequence, you

need to stop the playback first.

Set hWavef Pamamet er s
The waveform par aSweeqtueern caed €éEadg dttoyshé he basi c par ame:
currently active segment. The par.dmet srcstamaeg dneg dr
refer Bxeitmme wave.
Tab9d#Description of wavVefseengim par ameter s
Sequence
The length of the segment can be different from the length of the
Length specified waveform, and can be set to be less than or greater
than the length of the waveform. When the length of the segment
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> the length of the waveform, the device generates the segment
by upsampling. When the length of the segment < the length of
the waveform, the device generates the segment by
downsampling. There are several upsample and downsample
methods (refer to Table 9-9 and Table 9-10), which can be
specified by Setting > Increasing and Setting > Decreasing.

Amplitude/High Level
Offset/Low Level

Same as the sine wave

The number of times this segment is repeated in the sequence,

Repeat .
ranging from 1 to 65535

Q The length of the segment should be 7 64. If the length is less than 256, it

must be an integer multiple of 16. If it is greater than or equal to 256, there
is no limit.

SegmeQpter ati on

The main parameters information of each segment

and sever adpesreagtmeonnts are provided at the bottom,

Tab9&Description of segment operation

Operation Description

Add Add a new segment at the end of the sequence

Del Deletes the currently active segment

Ins Inserts a new segment above the currently active segment

Goto Jump the segment whose index is specified in the following text box
Setting

«

<

a

Cl iScekt tiinng he menu bar to enter the parameter setti

provides the following parameter settings:

Tab9%® ncr emsi hgd

Increasing _—

method Description

Interpolation Linear interpolation between points

Zero Fill zero after the waveformd s e n d

Hold last Repeat the last point after the waveformé s e n d
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A After the waveformd s ,eepedit the waveform points from the first

Duplication ) ) .

point until the length of the segment is reached
Tab9kMDaereamehod

Increasing -

method Description

Decimation The segment is obtained by proportional decimation of the
waveform.

Cut Tail Keep the head of the waveform according to the segment length
and cut off the tail.

Cut head Keep the tail of the waveform according to the segment length and
cut off the head.

Q The effects of different upsample/downsample methods can be reflected in
the waveform preview.

Tab9%ITri gger mode

Trigger mode Description

Button Click the Trigger button on the menu bar to trigger, equivalent to
manual trigger.

Timer Triggered by the internal timer.

External Triggered by the external trigger.

TabdEe2Run mode

Run mode Description

Continuous The continuous cyclic output of the sequence.

Single/Burst After.t.he trigger conditions are met, the sequence is output for
specified cycles.

Infinite After the trigger conditions are met, the sequence is output
continuously.

Step One segment is output at each trigger, and each segment is output
in sequence.

Advanced Jump from one segment to any other, and the trigger conditions of a
jump can be set (refer to Table 9-11 Trigger mode).

Tab9exMar ker
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Description
Maker Setting Marker output, synchronous output at the specified segment, and point
Save/ Recall
Save the current sequence settings as a file (*. aw

oper a@tnisanmr wdt isanve/ recal | Sswe/ Reealchapter

Application example: Output a sequence with the following segments in turn.
g - Waveform = Sine, 32768 points, 2 Vpp, repeat once

Waveform = Square_Duty50, 32768 points, 1 Vpp, repeat twice
Waveform = UpRamp, 32768 points, 2 Vpp, repeat 3 times

1. On the carrier parameter setting page, open the

2. Enter the "Sequence" setting, arseqtuleencae\Eidc e owi |

3. Click the waveform preview area to specify the
as "-Boflitn the subsequent data solUrice skéection
directory of "wave Type" SedCeomme nEdi tamd return

4, Set the number of repeat to 1.
5, Set amplitude to 2 Vpp and offset to 0 V.
6. Cli Akldt o add segment 2.

7. Set the waveform and parameters oérasigment 2 ac

steps 3 ~ 5.
8. Cli Akldt o add segment 3.

9. Set the waveform and parameters of seigment 3 ac

steps 3 ~ 5.
10. Cl i c RutnmésShgp"peldlutton to start the sequence pl ay!

11. Open the output.

The following figure shows the actual output waveform:
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In sequence mode, the actual output amplitude is also affected by the

Q amplitude percentage of the carrier setting interface. For example, if the
amplitude set on the sequence page is 2 Vpp and the amplitude percentage
on the carrier setting page is 50%, the actual output amplitude is 1 Vpp.
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96 |/ Q Setting

Th8DG7000A can be used as an I/ Q signavi tdhener at or
ASK, PSK, QAM, FtSoKnaen S Enfohdewnl | attiild s source can be (ge
with the PC software Easyl Q, which is connected wi

Wheat artthhengl / Q function, the device needs to initi
takes about 10 seconds. kcnh aln/n@ | mooduet, p uG H la nids QuHs2e di s
channel out put. The two outpgts abasbownseh bhephtr
figure:

1/Q Setting

Amplitude Setting D @
’m Carrier

100.000 000 MHz

16QAM 1.000 000 OOOMS/s

Waveform Waveform Information E
1/Q

Trig Source B o | Data Source
nterna

Output C 1/Q Adjustment
E On

o Marker Setting

Waveform spectrum preview

Trigger source parameter setting box
Output switch

Waveform parameter setting area
Waveform information

Data source selection

I/Q adjustment setting

0O0VWwoOoo e

Marker setting

Wavef amameter Setting

The waveform parameters of 1/ Q include "Carrier?",

setting method refers to sine wave
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Tabdkd / Q wavefor theparameien

1IQ

Carrier

The frequency of the carrier. When the carrier frequency = 0, the
output is baseband 1/Q signal; When the carrier frequency y 0, the

output is an IF (Intermediate Frequency) signal. Read the section
"Working Mode" for the difference between the two.

Amplitude
Setting

When the carrier frequency = 0, the amplitude value is the modulus of
the I/ Q signal /1 +Q?.

When the carrier frequency y 0, the signal is only output from I-
channel, and the amplitude value is the root mean square value of |-

channel output | .

Fsymb /Fs

The symbol rate (Fsymb) and sample rate (Fs) are converted
according to the parameter oversampling factor (Pts/symbol), and the
conversion relationship:

Fs = fsymb * Pts/symbol.

The information of the oversampling factor can be read in "Waveform
Information”.

Waveform

Theaveform
modul at i

i s rfoend d .

Il nfor mati on

i nformation contains the modul

ati

on

par

type, symbol |l engt h, -ofvferfsaanpdri ngf ftalcd

Waveform Info

Symbol Length

Oversampling 4

Modulation
Filter Type

Filter Alpha

S

Trigger

16QAM
RootCosine

0.35

Source
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Trigger soulrrcteesr nanlc,l uEXxet er nal and Manual trigger
Tab9-lk®Oescription of 1/ Q waveform trigger s
Trigger source Description
Internal When the trigger source is internal, the 1Q waveform is continuously
output.
External When the trigger source is external, the signal generator receives the

trigger input from the rear panel and outputs a cycle of IQ waveform
every time it receives a trigger edge of CMOS pulse.

Manual When the trigger source is manual, a Trigger Button will appear on the
parameter page and each time the button is pressed, the 1Q signal will
be output for one cycle.

Data Source

Click the fgieitnt itnhge i"chbant a Source" parameter setting

selection interface. Yod ncavmvehd oo sne otro tlhead atvieal Byl

Tab9kd8 / Q waveform data source description

Data Source Description

Built-In The built-in waveforms are a series of preset waveforms in the signal
generator, including a variety of ASK, PSK, QAM, and other
modulation waveforms. The selection method of Built-In waveform is
the same as that of Arb.

From File A saved waveform is the waveform file saved in the local directory or
external USB flash disk by the user. The selection method of the
saved waveform is the same as that of Arb.

961 Wor ki ng Mode

The |/ Q tsh®&PrGZ&l0 O®fA can be output denttmaelgmedey. Whe
(carxi@®r)the wor king mordet hiss knhdckldbaannntle |1 /agh.d CH2 i s

channel

When ctehnett ra@lquencyli 0, t hleF wolrnktien gmendoi daeh eit SElie® qme ncy
thanldd@®twa |l eh® itmteequnaadr at ure modul ator and modul
frequkeefcore output. The output of the quadrature n

broadband compensati on.
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| Data lout

o - T\ = =
4X

250Sa/s 1.25GSa/s 5GSals
~1.25GSa/s

Q Data R ou

RAM | DA
4X

IQ Data Flow

Fig9dBaseband |/ Q mode

I A
RAM
ax

250Sals 1.25GSa/ 5GSal Sout
~1.25GSals s ° D/A _’[>_'
Q Data
RAM
4
IF Data Flow

Fi g9bleF mode

The schematic block diagram of the internal quadrature modulator is shown in the figure below:

I(nT)
cos(RenT)
+
3 s(nT)
90
sin(R¢nT)
Q(nT)

Fig968chematic block diagram of quad
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962 |/ Q Adjust ment

I n baseband hekDQG7Mm00&, propides bDhel/ Q adjustment t

i mage caused by the imbalance of |/ Q channels to

Tab9lkmescription of | [/ Q waveform data so

I/Q Adjustment Description

Amplitude gain balance, the amplitude difference between the two 1/Q
channels is adjustable, the unit is dB

Gain Balance

| Offset The I-channel DC offset is jointly adjusted with the Q-channel DC
offset to compensate for the offset imbalance of the I/Q channels

Q Offset Q-channel DC offset

Q Angle The phase angle of the Q-channel is adjusted to compensate for the

phase imbalance of the | / Q channels

963 Easyl Q

The |/ Q siRGCsalf tewhirtei Easy|l Q supports the generatio
modul ation typeASKuB8mMSKs BARSK, QPSK, 8PSK, DBPSK,
D8P SKBQAM 16 BAMAM 64QAM, 23BAMMM2FSK,S8FEKISKS K

MSK, +dhwihti ecteadi,r eacntd y downl ocheav it diee adatmut o t he

(B easa
File Control Help

[ ] I
i} L2 i
New Save Recall Download Update

Data Source Modulation Filter

o sep: TN - rosceow COUNE | L Ferype
Symbol Length: 512 Symbol MESK Filter Alpha: |05

Symbol Rate: 1000000 Symbol/s Multitone : Filter Length: 32

Bits per Symbol: Custom - Oversampling: 2

Gray: B o

e——
FFT Spectrum IQ Waveform

Jrl,\,\ ;‘W\%ﬁw..M i “"'\'\"\'\"w"""fl".‘\

Fig97EBasyl Q operation interface

For detailed instructions on the use of Easyl Q, p I

WWW. SI GLENT. COM 71/151


http://www.siglent.com/

SDG7000A User Manual

> Application example: Use EasylQ to generate a pair of I/Q signals, download
A it to the SDG7000A, modulate the I/Q signals to 100 MHz carrier, and observe
the IF output. The parameters of the 1/Q signals are as follows:

Modulation = 16QAM
Symbol = 1024

Fsymb = 10 MSymbol/s
Oversampling = 4

Filter Type = RootCosine; Filter Alpha = 0.35

1. Connect the ¢OBPAT@OO0AIttthrough the USB cable pro
SDG7000A.

2. Set the "WaheD67T0MOOMAMfto "I/ Q".

3. St &kratsyl Q software on the PC, set "Modulation" t
symbol, "Symbol Rate" to 10000000 symbol /s, "Fil
to 0.35, and "Oveusamplkirfigtet afder Theltotwinngg i s s |
figure:

B o ol

File Control Help

] L 2 hibd
New Save Recall Download Update

Data Source Modulation Filter

Data Setup: _ ® APSK & QAM IeL\V] > Filter Type:

Symbol Length: 1024 Symbol MFSK ) ) Filter Alpha: 035
Symbol Rate: 10000000 Symbol/s Multitone . . Filter Length: 32

Bits per Symbol: Custom - - Oversampling: 4

Gray: - OFF

P —
FFT Spectrum 1Q Waveform

’rwW My

4. Click "Download" in the t dcelvinaurenboefr EaosryrleG,p oannddi n:
t h*DG7000A in the available " VISA Address" 1|i st
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5.

USBO:0xFEC::0x1102::5DG7ABAXS5R0006: INSTR
TCPIPO:K-E5080A-00263::hislip0=INSTR
TCPIPOzK-E5080A-00263:inst0:INSTR
TCPIPO:K-E5080A-00263::5025::SOCKET
ASRLLZINSTR
ASRL3zINSTR
ASRL10:INSTR

LOCALHOST
Click "Download" i n ttteveadvieafloorgm bdooxw ntloo acdo.mp !l et e
fm ConnectDownloadWindow ﬁ‘

Type
® Current Settings From File

Connect

ALY (o [ T35 )1 102:SDG7ABAXSRO006:INSTR ~

Test IO View Detail

Download %‘f

Set the "Carriero ftreENOCOO A o

Connect ttemeno BH! D hEDG7000 A

and the raesolltewsar e

t

(6]

t

100 MHz on

he

signal anal yze|

_A: Chl 16QAM Meas Time - X _C: Chl 16QAM Err Vect Time - X

Fnal % Rnal v
15 )

Stop 2

n n
——————————————————————— ———————————————————————————
_B:Chl Spectrum ~ - X _D: Chl 16QAM Syms/Errs - X

Rng 10 dBm
15

If the computer and SDG7000A are connected through a network, enter the
network IP of the SDG7000A device directly in the "visa address" area to
communicate. Read "LAN Settings" for network IP settings.
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10 Modulation/Sweep/Burst Settings

101 Overview
Modul aSweempnBur st can all be seemraslemodddati on b6
conventional modul ati on, a sweep is &duagmdciiasl at yp:

type of pulse modul ati on.

Click on the parameter display area of the modul af
to the channel on the home page (dl et thel WMpd"or
setting box on trhesectarirnige rp apgaer a(mmeitgeht bel ow) to en

modul at i dnu/rssetteteiphg page for the corresponding char

Mod B On o2
Clicking in the Mod, Sweep or Burst switch area of
all ows you to quickl y ttiuornn otnh/eo fcfoor r esponding func
D/dah“jn O
On the carrier settings page, click on the par amet

qguickly select ModhelSoye eeapndorc | Buwrkston( Itenfet switch to
parameter area to quichkl pn{roibgehlftolve sel ected functi

Mod @ On 53 Mod @ On 5;

74 |/ 151 WWW. SI GLENT. COM



SG70004er Manual

102 Modul ati on

The SDG7000A ssppocdmadwguansesfd AMAESEHE FM/ PM/ PWM et c.)
and digital keying (ASK/ FSK/PSK etc.). The modul at
exteandl channel

CH1 Mod Setting CH2

AM Deptt
P 100.000 %

AM Freq
100.000 000 Hz

Shape )
Sine

EMod g ESweep HBurst

e @ AM

wouree D Internal

Carrier Setting
©F
o &

Waveform preview

Mod/Sweep/Burst quick setting: Click any one of the three to quickly
switch to the corresponding function and open its parameter setting page

Modulation type selection: Click the modulation type parameter area on
the right to select the modulation type

Modulation source selection: Select the modulation source, as internal,
external or another channel.

o 0 ® ©O©

Modulation parameter setting area: The parameters of each
modulation are different. The page will automatically switch to the
corresponding parameter settings according to the selected modulation

type

Quickly switch to carrier parameter setting page

@ @

Return to the Home Page
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1021 Sour&8el ecti on

e .

A det .

Theaex types sdfors anbrdsgd cartlat er nal ,arek tehamrdel

description is given in the following tabl
Tabl@®Modul waedfsoaur ces and descriptions

Source Description

Internal The modulation signal is generated internally from the DDS module according

to the user's configuration (modulation frequency, modulation waveform), etc.

External

The modulation signal is external.

When the modulation type is analog modulation (AMB/DSB-SC/FM/PM/PWM
etc.), the external source is fed from the external modulation interface on the
rear panel. The amplitude of the input analog signal determines the modulation
factor (modulation depth/frequency deviation /phase deviation etc.).

The requirements for the external modulation amplitude are described in detail
in the datasheet parameter "Amplitude at 100% modulation". See Table 10.2
for a description of the 100% modulation.

When the modulation type is digital keying modulation (ASK/FSK/PSK etc.), the
external source is input from the trigger interface on the rear panel.

The input digital sequence must meet the electrical requirements of the trigger
input (see datasheet for details)

Channel

When the carrier is CH1, CH2 can be directly used as the modulating
waveform. In this case, the device directly uses CH2 to modulate CH1 internally
without introducing the waveform of CH2 to the external modulation interface
through an external cable. Vice versa.

Tabl@Description of 100% modul ati on

Description

AM

Corresponds to the case where modulation depth = 100%

FM

100% modulation is equal to the set frequency deviation. For example, if the
amplitude of the external modulation input is 50% of the corresponding
amplitude when 100% modulation is selected, the resulting frequency deviation
is 50% of the set frequency deviation.

PM

100% modulation is equal to the set phase deviation. For example, if the
amplitude of the external modulation input is 50% of the corresponding
amplitude when 100% modulation is selected, the resulting phase deviation is
50% of the set phase deviation.
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1022 Modul alyipen

The foll oswsontgh & avbdrei ous modul ati on types supported

compatibility with carriers.
Tabl@Compatibility of modul ation types with
Carrier
Sine Square | Pulse Ramp Noise AFG AWG
Modulation
AM
DSB-SC 5 5 5 5 5 5 5
FM 5 5 5 5
PM
PWM ,
FSK
ASK 5 5 5 5 5 5 5
PSK
A M
AM is amplitude modul ation, a modul ation met hod t|
waveftoontcontrol the aampleirt ude of the
\/\/&gna]
AM
The parameters that can be set for AM are |listed i
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Tabl@Description of AM modul ation paramet e

AM

Also known as amplitude modulation factor (m), determined by the
maximum and minimum amplitude of the envelope:

. 5 K 5 h
Modulation depth a 5

R 5 i
When source = internal or channel, this value can be set directly. When

source = external, it is determined by the amplitude of the external
modulation input.

The frequency of the modulating waveform.

AM frequency When source = internal, the value can be set directly. When source =
external or channel, it is determined by the frequency of the external
modulation input or another channel.

Shape The shape of the modulating waveform.

When source = internal, the value can be set directly. When source =
external or channel, it is determined by the external modulation input or
the waveform of another channel.

The AM amplitude strategy is to keep the power of

unmodul at ed, i.e.: the power of the carrier i s 1inq
result in the AM waveform peaking bfeiyphnedeotvhe set
shows a comparison ofMHzZhdBlenmphrtude wfth HOO0Omodul
100% modul ati on depth, and it can be seen that 't he
when modul ation is turned onjnbut heheamewen bhet hi
domai n.

Unmodulated time-domain diagram 100% modulation depth time-domain diagram
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Ref 10Bm

ol g il bl
/ ‘||\ U ”‘|'|H |‘ |”u'| hllHr i |\‘ '|IM‘I

' LIy
\

Unmodulated Spectrogram 100% Modulation Depth Spectrogram

DSBSC

DSBSC deukslidbanadmp!| i t ude wniotdhu|l saupmmessed carrier.

Modulated Signal
.'. | Output
08 | , i | Message | |
ill I :I'

08

04

0z

Amplitude [voli)
o

o 08 1 18 2 25 3 258 4 45 5
Tima (seconds) M 1I:I_J

The configurable p&SCameted s sofedthem DBB table bel o

Tabl@Descr i pDiSiBB@moodful ati on par ameters

DSB-SC

Modulation Same as AM

DSB frequency Same as AM

Shape Same as AM

FM

FM is frequency modul ation, a modul ation method t1
waveftoo ntontrol thecafrrreiggurency of the
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\/\/ Signal

FM

The parameters that can Hebdet bfedrowkEM are | isted i

Tabl@Descri ptMmodubdfati on parameters

FM

FM frequency Same as AM

Shape Same as AM

The maxi mum value of of the inst
the carrier frequency fc, which corresponds to the maximum or
minimum value of the modulating waveform amplitude when the
frequency deviation is reached. The modulated carrier frequency varies

Frequgncy in the range fc N opf
deviation . . .
When source is internal or channel, this value can be set directly.
When source is external, modulated by external. The full amplitude of
the external modulation waveform corresponds to the set frequency
deviation.
PM
PM is phase modul ation, a modul ation method that I
waveform to control thecansitantaneous phase of t he
)
{ —~ T~ :
- | \ l"/ \ 3
jl N\ 1
/
|, . ) ,
The parameters that can be set for PM are I|isted i
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Tabl@&@Descri pptMmomdudfati on parameters

PM

PM Frequency Same as AM

Shape Same as AM

The maxi mumofthe instantangous phase deviation from the
instantaneous phase « O when the carrier is not modulated. The
maximum phase deviation corresponds to the maximum or minimum
value of the modulating waveform amplitude. The phase of the
modulated waveform is at varies over a range of

Phase deviation J i (t) °

When the source is internal or channel, the value can be set directly;
when the source is external, it is determined by the amplitude of the
external modulation input. The full amplitude of the external modulation
waveform corresponds to the set phase deviation.

P WM
PWM, pulse width modul ati on, ipubskyandptetabbet wl
modul ati on method where the amplitude of the modul

positive pulse width of the carrier.

The parameters that can be set for the PWM are listed in the table below.

Tabl@Descri pptWMMo daf ati on Par ameters

PWM

PWM frequency Same as AM

Shape Same as AM
Pulse width The maximum deviation of the positive pulse width from the positive
deviation pulse width without modulation corresponds to the maximum or

minimum value of the modulating waveform amplitude.
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When the source is internal or channel, this value can be set directly.
When the source is external, modulated by external

The full amplitude of the external modulation waveform corresponds to
the set pulse width deviation.

ASK

ASK is aspket thdegr,e r dfi mas yt ampl i tude keying. The a

carrier being modul ated varies with the dr¥r 0 state

absence of the carrier amplitude is used to repre:
"“, il ‘-‘l “w.‘ i) T m i ‘311 i I\ ‘,'-‘ (\\ H‘“‘ Y ,‘\ T |
osfd o o f B fo e g et e -
AWARDWANASS SRS FAWATAWARD WAL M—
.u“\"‘\r“\sw‘«‘, !\Jl‘:\‘:}‘ll“r‘v"\[““”Hl"“!‘ =
LUV VY Y | VUV VYWY YUY i |
The parameters that can be set for ASK are |isted

Tabl®ASKWarameter descriptions

ASK

Keying frequency | The rate of the binary sequence. This value can be set directly when
the source = internal and the internal source is a clock sequence with
the specified frequency multiplied by 2. When the source = external, the
amplitude of the carrier is determined by the 0/1 state of the external
trigger input

FSK

FSK is frequerecy rkbdwirasgyt ¢ g leiqgriteinrc gf.r eTghueefn ctyh e
modul ated carrier varies with the 1/0 state of the

meandrat 0 is transmitt edinaenadn sa tchaartr ileri sf rtergaunesnnciyt t

The parameters that can be set for FSK are listed in the table below.

Tabl® OFSKWarameter descriptions

FSK

Keying frequency | Same as ASK
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E(r)eql;lr?ncy The frequency representing 1, i.e.f1. The frequency representing O
pping (i.e.f0) is the currently set carrier frequency
frequency
PSK

PSK is phase shift keying, h e r e r déihaeyplsasetshift keying. The instantaneous phase of

the carrier being modulated varies with the 1/0 state of the binary sequence.

of ’ ."‘“"‘I u‘ﬂ‘u j;‘\ ":L“; ; \"‘ ["ﬂi ""' ’J »“ﬂ‘\ Y ” c‘ﬂ'l T ﬂﬂ\ "‘h“: Vﬂ\ Ifﬂ‘? ;"“w ‘
YT R AVAT T AVA VAT AR RATVAVATAR Y TR RYITAYS
=i\ ‘\‘.‘"‘ ‘\‘3‘ .:"x:‘j :"JI‘ I“v‘ ‘“‘!‘;‘J ‘I‘x‘v«‘l “ j, \‘ ;’ t‘-‘"' "i,g'i liw,‘l‘ i:,:‘;‘ "‘H;‘I ‘}‘w' \‘.‘;" 1‘\; ‘\‘.;“J ““,;" t‘u"‘\‘x;‘d lL‘m‘l “\‘-“‘. l“u‘l l‘] "; ‘
The parameters that can be set for PSK are |listed
Tabl@®dlPSKarameeeecri ptions
PSK
Keying rate Same as ASK
Polarity Positive phase/inverted phase. In positive phase, the phase is 0°when
varying from 0 to 1 and 180°when 1 to 0. Opposite when inverted
" Application example: Generate an FM waveform with an internal modulation
IS

source and the following parameters

Carrier waveform = Sine, frequency = 120 MHz

Modulating waveform = triangle, frequency = 1 MHz, frequency
deviation = 10 MHz

1. Set"Waveform" of the carrier to Sine and "Frequency"” to 120 MHz in the parameter
setting page of the carrier

2. Click on the settings icon in the Modulation/Sweep/Burst settings box at the
bottom left of the page to enter the interface for modulation/sweep/burst settings

Set "Mod" to "On"

Set" Type" to "FM"

Set "Source" to "Internal”
Set the "FM Freq" to 1 MHz
Set "Freq Dev" to 10 MHz
Set "Shape" to "Triangle"

© © N o g k& w

Open the output
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Foll ow t he agieorveert &stdeeppssitmed FM waveform. The modul

pageadhesl:ow

CH1 Mod Setting CH2

FM Freq
1.000 000 kHz

10.000 000 MHz

Shape .
Triangle

FM

Source
Internal

o Carrier Setting @

The time and frequencwademauirtmp pd sodfrseeiolfow he FM

Frequency measurements were taken on the modul at e
(Triamdfi agram) waadselpbdbwtetfddecti ng t hreo dfurl esghuaepngcy v er s u
characteristicsavaofeftoren modul at ed
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35 BOMHz
30 00 Hz
25 OEWHz
25,00z
15.0MHz

10 GOMHzZ

06 Bdus 05184us 05 Ddus

Application example: Generate an AM waveform with an external source and
the following parameters

NE |
I

Carrier waveform = Sine, frequency = 20 kHz

Modulating waveform = Sine, frequency = 1 kHz, modulation depth =
50%

1. Set "Waveform" of the carrier to Sine and "Freql
page of the carrier

2. Enter the modwudrasstt omhgweapkerface and set " Mod"

3. Set "Type" to " AM"

4, Set "Source" to "External", set itrhppwotw8veé&oamdof
frequency to 1 kHz, and consult the data sheet f
pk, whi plonder t®s 100% hmo dawnmipdtiitaurd.e of the externa
signal i s ther efpdkr,e whdtc ht ogi N2.s5 aV npkdul ati on dep
external modul ati on signal can be provided by art
un.t

5. Opethheut put

Foll ow t he ageorveert dstdecpssitmed FM waveform. The modul
page after the setup is shown below. Note that si-t
shamend modul ati on depth are entireliyngde tnepruni,n etdheb

relevant parameters are not displayed on the setuj
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CH1 Mod Setting

EMod [ESweep EBurst

Type
' AM

Source
External

o Carrier Setting @

The wavef ArMomnuob pathoel d (orwmesd trace. The grdemg trace i ¢

waveform).

= I Application example: Generate a PWM waveform with another channel as the
N modulation source, with the following parameters

Carrier frequency = 1 MHz, pulse width = 500 ns

Modulating waveform = Sine, frequency = 100 kHz, pulse width
deviation = 400 ns

1. PWM modul ation is ontwar s®ppset ecaerithikehrut lhee and
the fregWMdHrzcyntd he par amet edarsreiteari ng page of th
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2. Ent ermotdlud at i dnu/rsetteteipht ¢gr f aee amMdd" to " On"

3. Set "Type" te® "'pRWM'e andtthh deviation to 400 ns

4. Set " Source" to "CH2"

5, Set "Waveform" of CH2 to Sine and "Frequency" t

6. Turn on the outputs of CH1 and CH2

Foll ow t he agieornveert &stdecepp@NMVMwadef or m. The modul ati on p
page of CeHtlu @ fitest 10 ws

CH1 Mod Setting CH2

Width Dev
400.000 ns

& Burst

Type
' PWM

Source

CH2

o Carrier Setting @

The wavef dPrWiMoat palfeoild(orwesd trace. The green trace |

wavef.orm)
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I n both this exampl e and stsheed pamse dtiuhioea biu@mampl| e, CH:
CHBhs the. cBhhe ickirfference is that in the previous ¢
connected to the external modul ation input of the
the modwdwae fiaongmo dul at es dihree cctalry iiemrsi deanynhe devi ce
external .connection

For the modulation to take effect, the channel that is the source of the
modulation needs to be enabled.

10,3 Sweep
Sweep is a special type ofampléquemrc ynmomatvak atoind g AM
sweeép orm,artrier outemutaimpdeaguehee yvar i ed according t

(l'inear/ /I ospgpampntdhmbaao be controlled by a trigger si

CH1 Sweep Setting CH2

Mode .
Linear

08
728

Time Setting

Frequency Setting

E Mod B @ Sweep MBurst Direction Iz

Type Trig Out
C Frequenc
D

Trig Source

Internal

Carrier Setting
G

Waveform Preview

Mod/Sweep/Burst quick setting
Sweep type setting

Trigger source selection
Sweep parameter setting area

Quickly switch to carrier parameter setting page

@VWoOOOe

Return to the Home Page
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10.3.1 Swe €eTpy p e

Ther et harcesee ¢ y pesequency, amplitude dptafted&ampt he

tabl e.
Tabl@® 2Types of sweeps
Sweep Type Description
Frequency A special frequency modulation (FM)
Amplitude A special amplitude modulation (AM)
Freq&Ampl Frequency modulation and amplitude modulation

1032 Sweep Mode
Ther et harsesee e p mo d ¢lsoegaarr ankdmstap detailed in the fol

Tabl@® Moded sweeps

Sweep Type Description

This means that the modulating waveform is a sawtooth, which controls
Linear the frequency moves from the start frequency to the stop frequency
following Linear variation

The frequency variation follows a 10x law and is often used for frequency
response testing. The frequency response is generally plotted in
logarithmic coordinates (10 octaves), so to see the frequency response
in a logarithmic plot, a uniform distribution of sample points requires the
use of a logarithmic sweep

(Only frequency sweep is supported)

Log

The output signal frequency varies in a stepped manner from the start
Step frequency to the end frequency. The frequency points are controlled by
the AStep Number o.

10.3.3 Tr i gSpeurr c e

The three trigger saoruer cienst eursnead df oexnseaéneagnd ar e de:

in detail in the following tabl e.

Tabl@4rigger sources for frequency sweep

Trigger source |Description

Internal The sweep cycle is controlled by the internal timer

The signal generator receives the trigger input on the rear panel and outputs
External a frequency sweep every time it receives the trigger edge(rising or falling
edge determined by the edge setting) of a CMOS pulse.
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When the trigger signal arrives, the signal generator outputs the carrier of
the start frequency. After the start hold time, it starts sweeping. The
frequency changes from the start frequency to the stop frequency then
maintains the stop frequency until the end hold time has expired. Then it
outputs the offset value, and starts frequency sweeping again after the back
time has expired.

Manual

When the trigger source is manual, a trigger button will appear on the
parameter page, and the frequency sweep will be output every time the
button is pressed.

When the trigger signal arrives, the signal generator outputs the carrier of
the start frequency. After the start hold time, it starts sweeping, the frequency
changes from the start frequency to the stop frequency, then maintains the
stop frequency for the end hold time. And then outputs the offset value, and
starts frequency sweeping again after the back time has expired.

10.34 SweePar ameSeert i ngs

Thewe@mgrameters and their detailed descriptions
Tabl@®5Parameters and description of
Scannin .
g Description
parameters
. The time spent from the start frequency sweep to the stop frequency.
Sweep time P q y P pireq 4

(So is amplitude sweep)

Start Hold Time

The time that the output signal maintains the starting frequency before
sweeping. (So is amplitude sweep)

End Hold Time

The time that the output signal maintains the stop frequency after
finishing sweeping. (So is amplitude sweep)

Back Time

After end hold time, the device outputs the offset value and stays in this
status for back time, and then restart sweep. (So is amplitude sweep)

Start Freq /
Center Frequency
Stop Freq /
Freq Span

The frequency parameter of the sweep. The relationships are as follows:
Center frequency = (start frequency + stop frequency)/2

Frequency span = |stop frequency - start frequency|

(So is the amplitude parameter of amplitude sweep)

Sweep direction

Ther e three modes: iDow

Up means that the frequency is swept from low to high; Down means that
the frequency is swept from high to low; Up and Down mode is only
applicable to linear sweep, where the frequency is first swept from the
start frequency to the stop frequency and then back to the start
frequency. This mode is equivalent to FM with a triangular waveform as
the modulating source

ar e AUpo,

The symmetry of the sweep cycle can be set

(So is the amplitude parameter of amplitude sweep)
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When the trigger source = internal or manual, the trigger signal can be
Trigger output output from the trigger output on the rear panel.
The trigger edge corresponds to the start of the scan
The marker from the Marker port on the rear panel is synchronized with
Freq Marking the specified frequency. Click on
the to set the marker frequency
Trigger edge
|
i Start Freq Stop Freq
Re Sweep
i/ J
| | | | | | | |
| | | | | | | |
| | | | | | | |
Pt PP P
| | | | | | | |
IS(arIHoIdT\me Sweep Time IEn:Ho\dI Back Time |S(anHOIdTlme [ Sweep Time IEn.IL_iHoIdI Back Time |
Figu®leSwedpd mesdadr i ption
o Application example: A sine wave is output with linear and logarithmic
L sweeps respectively, with the following parameters
Swedp rectgwar &=, start frequency
stépequency = 100 kHz
Swedp me = 3 ms
Trigger source = i=mothernal, trig
1. Set the carrier "waveform" to "Sine" in the
2. Ent ermotdlud at i dnu/rssetteteipigs and set " Sweep" to "

3. Set "Type" to "Linear"

4, Set "Source" to "I nternal™

5, SetSwete€lp me" to 3 ms

6. SefStart

7. Set " Di

HO'Ed dTiHDé"'d'B a8 ¢ kne"T iOmes

rection" to "Up"

8. SetSt dFteéqto 100 MHStFamodot R0 kHz

WWW. SI GLENT. COM
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9. Turn on the trigger output. Use the rising edge
start frequency and use it to trigger the oscild]l

10 Turn on the output of CH1 and observe the result

11. Changee "tThype" to "Log" and observe the results
Foll ow thepgenestd&tpesde ®i red sweep signal. Once set
parameteras pfaglelTihwes parameters for the |l ogarithmic

AType" field.

CH1 Sweep Setting CH2

Time Setting
Frequency Setting
Direction

B o ) M et

Type . Freq Marker
Linear

Source
INGEGE]

o Carrier Setting @

The resubweepfouaputobrewstraces are sweep signal s

trigger signal s).

Linear sweep Log sweep

-116 B0us
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Linear sweep frequency vs. time Log sweep frequency vs. time

This example will help the users to better understand the difference between a linear sweep
and a logarithmic sweep: scanning from 100 Hz to 100 kHz with a sweep time of 3 ms
increases the frequency by a factor of 10° and by a factor of 10 for every 1 ms in a logarithmic
sweep. The table below shows the frequency values corresponding to each time point in
logarithmic and linear sweep mode.

Time (ms) 0 1 2 3

Frequency (Hz)

100 1000 10000 100000
-- Logarithmic sweep

Frequency (Hz)

. 100 33400 66700 100000
-- Linear sweep

104 Bur st

Burst is a signal train with several cycles. The burst train can be triggered by internal, external,
or manual triggers.

CH1 Burst Setting CH2

Start Phase

0.000 °
Burst Period
10.000 000 ms

Cycles

3 Cycle

EMod MESweePmBurst "€ Delay

1.964 ps

Type Trig Out
' C NCycle Off

Source D Hold Value
Internal Start Value

Carrier Setting F
G )

Q Waveform Preview

@ Mod/Sweep/Burst quick setting

G Burst type setting
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Trigger source selection
Burst parameter setting area

Quickly switch to the carrier parameter setting page

@ 9 W 0O

Return to the Home Page

1041 Bur st type

Ther et vwor eburst types: NCycle and Gated. They are d

tabl e.
Tabl@eTypesBuoft
Burst type Description
NCycle Outputs a specified number (N) of carrier cycles.
Gated The carrier outputs only if the gating signal is valid. The gating signal
can be active high or active low.

1042 Tr i gSpeaurr c e

Burst uses three kinds of tarnidggmearmmusadur cThe: uisret enert

similar teswéepfeaentclye foll owing table for details

Tabl@7Trigger soutrces for Burs

Trigger source |Description

Internal The burst train output is controlled by an internal timer.

The generator receives the trigger/gating signal from the rear panel of
the instrument. When used as a trigger signal, each time a trigger edge
External of a CMOS pulse is received, a burst signal is output. When used as a
gating signal, the high or low level of the signal is used to determine
whether or not to output the carrier.

When triggering manually, a trigger button will appear in the parameter
setting area and each press of this button will trigger one burst.

Manual

10.43 Bur Bar ameSeett i ng

Burst parameters and their detailed descriptions

Tabl@® 8 arameters andBurestcri ption of
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Manual

Burst
parameters

Description

Start phase

Initial phase at the start of the burst

Burst Period

This parameter is used to set the period of the burst signal (i.e. time
interval between burst trains).

Cycles

This parameter is only available when Burst type = N cycles and is used
to specify the number of periods each burst contains.

The number of periods can be set to "“infinite" by clicking on the
parameter name field of the parameter setting box, indicating that a
continuous carrier will be the output after the trigger is received.

Counter

This parameter is only available when trigger source = External or
Manual. This parameter is used to specify the number of burst trains will
be output at every trigger.

Polarity

This parameter is only available when Burst type = Gated and is used to
specify the polarity of the gated signal. When polarity = positive, the
carrier signal is only output when gated high; when polarity = negative,
the carrier signal is only output when gated low

Trigger delay

This parameter is used to set the delay time from the trigger edge to the
head of the burst. The minimum value of the trigger delay represents the
minimum delay that can be achieved in hardware.

Trigger output

This parameter is only available when the trigger source = internal or
manual, and can be set to Up (rising edge align), Down (falling edge
align), or Off (disable trigger output).

This parameter is only available when the trigger source = external and is

and

Edge
g used to specify the rising edge or falling edge as the trigger edge.
This parameter is used to specify the output signal at the end of the
Hold Value burst.
It can be set to Start Value (start of the burst), End Value (end of the
burst), and Middle Value (the Offset value).
> Application example: 10 kHz sine waveform as the carrier, with a burst output
£X every 10 ms, each burst containing 5 periods
1. Set "Waveform" of the carrier to "Sine"
page acfartrher.
2. Enter the Modul ation/ Sweep/ Burst settings and
3. Set "Type" to "NCycle"
4, Set "Source" to "Internal?™
5. Set "Burst Period" to 10 ms

WWW. SI GLENT. COM 95/1
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6. Set "Cycles"™ to 5

7. Set "Trig Out" to "Up", turn on the rtrduwtgput out
to trigger the oscilloscope to steadily capture
8 Turn on the channel out put and observe the resul

Follow these steps to generate the desired burst signal. The burst parameters page after the

setup is shown below.

CH1 Burst Setting CH2

Start Phase o
0.000

Burst Period
10.000 000 ms

Cycl
yeles 5 Cycle
Trig Delay
O Mod [ESweep HEBurst ° 1.967 us

Type Trig Out
‘ Up

Source Hold Value
Internal Start Value

o Carrier Setting @

The results of the burst output are as follows: (red trace is the burst signal and blue trace is the

trigger signal).
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- I Application example: Manual trigger, 3 burst trains per trigger, 10 ms interval
L3 between burst trains and each burst contains 10 pulses, carrier frequency 10
kHz, pulse width 20 us

1. Set "Waveform" of the carri erantdo ""PPuullssee "Wi d'tFr"e gt

us in the parameter setting page of the carrier.
2. Ent erMotdlud ati on/ Sweepd BaesbdsdBurasgs to " On
3. Seflype” to " NCycle"
4. Set " Source" to "Manual"
5. Set "Bamrisdado 10 ms
6. SetCy ¢l es"” to 10
7. SetCo'un"t etro 3

8. Seflrig'tOuwd, utn on the trigger output. The rising
synchronized with the hesrsdt asequemcggamd scagmabe
bur st

9. Open channel output

10 Click on the trigger button in the bottom right

output signal on the oscilloscope as a trigger f
Foll ow t hegenettdtpesd boirssieglnal . The burst parameters
setup is shown bel ow.

CH1 Burst Setting CH2

Burst Period

10.000 000 ms

Cycles

10 Cycle

Counter

3

Hold Value
BMod O [ Burst Start Value

Type Trig Setting
NCycle )
Source Trigger Button
o Carrier Setting @

WWW. SI GLENT. COM 97/151


http://www.siglent.com/

SDG7000A User Manual

The result of the burst out puburssitgsnhad wna nbde Itohvwe (btl hue
trace is the triggerfrbhdignaekpmpAe,yomulbbidml @edlur st s

with a single trigger, each containing a specifiec
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11 Hopping

111 Hopi ngype

The frequency hopping function is only supported \
frequreagxgyi ng function is enabled, only AM modul at.

Click Honpptihnegt he t ool bar on the home p&Sdenittaradmes

sequence, the frequency hopping fuemcakload i s di vi deé¢

frequreaxgpi ng out put. When the frequency hopping fu

and other functions are automatically c¢closed, and
sine (when the current channel carrter Bdihohgst he
frequency hopping parameters, turn on the freguenoct

hopping signal

There are t hmaeneu ano,dersanodfom hop Dard era&mdo moldiest can
switched through the "Typeteméntireffoeocdgi hgppond

three |l ists to set. The set | i st can be saved

I n both Random Hop and Random List modes, the

t o E

or de

to be set to output t heenfcrye qtuaebnicey. pToh eb tsmaicdhfti nteh eu sfer

registers and di fferent feedbatclkndombiseguieance Wo t (

|l engt h -lo.f T2he*-rpsreduadm sequence | ength needs to

be g

the number of fmeéequeecyegpuwémtc¢s,val ue i s modul o cal

of frequency points. The frequency hopping table i

generate the final frequency hopping sequence.

See the following table for details:

Tabl®¥WTypes of hopping

Hopping type Description

Output the frequency points set in the frequency lists according to the
customized order list

manual

a. Frequency table determination: Within the minimum to maximum
frequency range, there is a step value to determine the frequency
random hop table, that is, the output frequency point;

b. Frequency hopping list determination: Determine the frequency
points in the output frequency table using the PRBS code

Using PRBS code to determine frequency points in the output
frequency table

random list

Tabl®Function description of [Iist
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Function Description

Add Add one item at the end of the list

Insert Insert an item after the selected item

Delete Delete the selected item or delete the last item

Clear Clear all new items and restore default items

Save/Recall Savg all cgrrent list configurgtiqns to the hgp file or call the
configuration of the current list in the hop file

During frequency hopping output, it is not allowed to edit the parameters
related to frequency hopping. It can be edited only after the frequency
hopping output is stopped;

Frequency hopping cannot be enabled when IQ is enabled.

11.2 Manual

CH1 CH2 Freq Hop
Frequency List Order List

Index Frequency Index Hop Number

1 1 MHz 1 1

v
Add  Inset  Delete  Clear ;ei‘zl Add  Inset Delete  Clear Rsei‘;l
e ¢ Manual - D' 1.000 000 ms
o Hop Switch A g off Hop Output B g off
@ Hop function switch @ Hop output switch
G Hop mode setting @ Hop time setting
@ Frequency list setting G Order list setting

Ma naul Par ameters

Tabl®Manual Parameters Description
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Manual

Frequency list Set the frequency of each frequency point

Order list Set the order of frequency point output in the frequency list

Time Set frequency hopping interval

& |
-4

frequency point is 1s

Application example: In the manual mode, three frequency points of 1IMHz,
100KHz and 10MHz are output in order, and the output time of each

1. I n the hopping setting interfacettsealgedtoxt he marl
2. The frequency | ist is set with three items, wit!|l
respectively
3. Set three items in the order |list, namely 3, 1
4., Set the time to 1s in the time setting box
5. Turn on the hop function switch
6. Turn on otuhewitdpmrxh
Follow these steps to generate the desired hop signal. The hop parameters page after the
setup is shown below.
CH1 CH2 Freq Hop

Frequency List Order List
Index Frequency Index Hop Number

100 kHz 1 3

10 MHz 2 1

1 MHz 3 2

A%
Add Insert Delete Clear - Add Insert Delete Clear e
Recall Recall

o Hop Switch Hop Output
WWW. S| GLENT. COM 101151
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11.3 Random hop
CH1

Type
e C Random Hop

Time

D 1.000 000 ms

Min Frequency E

1.000 000 MHz

Max Frequency

F.0.000 000 MHz

Frequency Step

G 1.000 000 MHz

PRBS Pattemn
H PRBS - 7

Hop Switch
A mor
Q Hop function switch
(® Hop mode setting
@ Min frequency setting
@ Frequency step setting

o Enable of frequency avoid list setting

Random hop Parameters

Tabl®Random hop

CH2 Freq Hop

Frequency Avoid List ~ Ei{J}sabled

Start Frequency End Frequency

1 MHz 1.1 MHz

Save

Acd Recall

Insert Delete Clear

Hop Output B
O Off

@ Hop output switch

(® Hop time setting

G Max frequency setting
(D PRBS setting

o Frequency avoid list setting

Parameters Description

Random hop

Frequency avoid list
frequency bands

Set and enable the frequency filter table to filter out unwanted

Time

Set frequency hopping interval

Min frequency

Set the minimum frequency of randomly generated frequency
list

Max frequency

Set the maximum frequency of randomly generated frequency
list

Frequency step

Set the frequency interval of randomly generated frequency list

PRBS

Set hop output order
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) Application example: In random hop, output hop in order of PRBS5, within
I 1MHZ~20MHz in 1MHz steps Each frequency point is output for 50ms, and
" 6MHz~9MHz frequency points are not expected to be output

é‘f«

1. In the hopping settrarmgdomtieotghec €.,y psxee lodc thotphes et t
2. Set t he5Qss men tteheet ttiimge box

3. Set 1MHz in the mboxfrequency setting

4. Set 20MHz in the mbhexfrequency setting

5, Set 1MHz in sheptf théogxgency

6. Set 5 in the PRBS setting box

7. Set an item in the frequency filter ot &®bMHez sett i

and end frequency is set to 9MHz
8 Turn onwitobhfeh e g uaewnmaciyd | i st
9. Turn on the switch of the hop function

10 Turn on the switch of the hop output

Foll ow t hegenestetpesddoipi gddahopdhamet ers page after

setiup shown bel ow.

CH2 Freq Hop

Frequency Avoid List ¥ Enabled

Start Frequency End Frequency

6 MHz 9 MHz

Save
Recall

Hop Switch Hop Output

Insert Delete Clear
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114 Random | 1 st
CH2 Freq Hop

Frequency List
c Random List Index Frequency

CH1

Type

Time

PRBS Pattern

Hop Switch A Hop Output B

1 1 MHz

D 1.000000 ms

E PRBS - 7

Save

Add Insert Delete Clear
Recall

O Off @ Off

Q Hop function switch @ Hop output switch

(® Hop mode setting (® Hop time setting

@ PRBS setting G Frequency list setting
Random | ist Parameters

Tabl®RandonPariasmet ers Description

Random list

Frequency list

Set the frequency of each frequency point

PRBS

Set hop output order

Time

Set frequency hopping interval

104 / 151
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12 Dual Channel Setup

121 Overview
The SDGT®®AAres enhanced dual c pammsel mfowrecst, i d rheel iu

can be used as two independent signal generators,
synchranhtusalhbyi | i ty,amd tcawkl,e clhogptyween t he two chani
parmeters from one channel are quickly transferred
simplifying operation and meeting the .uTdhed for f ac
ability to combine two wavte froer, mswi atnhds uopuet rpaubiip lotisheeym ti
true noise, modwpasieghnsbgnail gnakswe Eaawp®ul se wavef
TrueArb waveforms, provides users with a new mean:

wavefor ms.

Cl i ¢ kD uoanl Channehe tool bar on the home page to acc
Dual Channel

Dual-Channel Setting

Phase Mode A Channel Track

Locked O Off

Channel Coupling

& ¢ O

Channel Copy CH1->CH2

Waveform Combine B

Channel Copy CH2->CH1
C )

D Equal Phase

Phase mode parameter setting box

Waveform Combine parameter setting box

Channel tracking/coupling/copy parameter setting area

© ® O

Equal Phase button, click which to force the phase of both channels to
equal

WWW. S| GLENT. COM 103151
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122 Phase Mode
The SDG7000A supports two phase modes.

Independent mode: Two channels can be used as two independent signal
generators, setting one channel does not affect the output of the other
channel

Locked mode: Synchronous output of both channels, initially phase-
aligned and ensuring that they are phase-locked when the frequencies
are integer multiples of each other, with no drift

I n "I ndependent”™ mode, the two channels can be us:¢
and setting one channel wil/ not affect the output
In "Locked" medé¢j meseparmagmet er of either channel v

reset to ensure alhiagtn édn eayd chirtei @pmastehe frequency ca
is specialllpchaddl mddentd ensure that oclkeedt wdh c ha

the frequencies are integer multiples of each ot he

DDS (Direct Digital Synt hesi s) -ftreecghuneonl coyg yr ehsaosl utthieo
fast frequency switching compared to PLL (Phase Lc

1

an odeomp system and does not allow for true | oc ki
way as d4dogtkaegdel oop, i.e. the input and o-utput of

|l ocked and the output magpvdritfiomegtal opnhsase when vi e\

As an example, seMHLHfir ¢eguemdt¢ypudc! ack MhHMd CH2 t o oL
frequency clock, according to the relationship bet

and the out pwt frequency f

fur _ FTW

N

FDDS 2
With ther@DS nogp fopoeq RerbcYHE and the bit width of t
word N = 52, the actual output frequencies and fr e
calcul ated as shown in the table below. The error

fregncy control word. As the FTW i-psoipnats siendt et goe rt,h ea

error is inevitably introduced between the theoret

TablXdFrequency errors in independent channe

Set frequency 1 MHz 10 MHz

Calculated value of

1801439850948.198 18014398509481.98
frequency control word

106 / 151 WWW. SI GLENT. COM



SOG70004er Manual

Frequency control word

rounding 1801439850948 18014398509482

Actual output frequency | 0.999999999999998899 MHz | 10.000000000000009 MHz

Frequency error -0.110128894448]0.0093132257461

As we can see from the table above, the frequency
small, but not peoplrsiiomalt hewhweahfrequencies that
l onger being integer multipl es, | oanikiehd .t hTeh er efsoulllto wil

the phase drift (approximately 6.9 ns) observed i1

chansneiln Al ndependent d mode.

| iLoorkode, the unit forces the higher frequency FT
frequency FTW for frequencies that are an integer
the output error abtutt heenshurgehse rp hfarseeq uleonccky bet ween t
example, the out put slLoaxfk etdi'e movwlce cah aen melsserivred" over

Aswe can s$be phases are always aligned.
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123 Waveform Combine
Thewavefcoambi Mumgs u meproess aswacvef aramsd,om noi s e, mo d u |

signal s,

sweep

On t heChBoakl

par ameter

OQut put port

be selected

You can al so

1
t

signal s,

Setting

can

be

O outoput

set

corresgposdliect or

ae |

Freq=1.0kHz
Ampl=4.0Vpp
Offset=0.0Vdc

Carrier
A ap

Output Dual-
Setting Channel

Mod
[ |

di

Swe
||

t he

ep| Burst

Mod/Sweep/Burst

17Q

r

Digital

S

p:agien

setti waviedrxrtmo comibe Vet ke

selected

t he

wayve

out put of

rectly

ool

Counter

from

()

Clock

bur,ahdsTguaAsbhb WwWagsgPalt g

Wheekomomm Ehmbi t® n

a

\

to output the wavef
form of CH2 or CH1+(

i ndi vi dual channel

the block diagram

500 Norm
FULL SE

HiZ Norm
FULL 13

[ O
Save Utility
Recall
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> Application example: Simulation of a 1 MHz sine wave contaminated by
7S Gaussian noise with an output amplitude of 1 Vrms with a signal to noise ratio of
" 20 dB

1. Set "Wavefomamtief tbe"Sine", "Frequency" to 1 Ml

in the parameter setting page of CH1.

2. Accordsingnalo to noise ratio 20 dB, converted to
($hpof 10:12. from signal ampl iltiutduedes m¥WrOths Vr ms gi v

3. Set "Waveform" to "Noise" and "Standard devi ati ¢

parameter page.
4, Set "Outputl" to " CHilWaG/H2"orimm .CQohneb isneetoup of

5. Turn on the CH1 channel out put and observe the 1

By foll owitregppst,heashe desired si carsalf oi(d bawstr guwt .t r alce
t he swigthhadutwhridhes egr eesa héer awigtnha)noi s e
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124 Channdredc kConugp/l Copgy
Channel track/ coupling/ cop¥haametbhienSgpétgeup Thredami t |
to tragcknd ccopypl e bet ween two channels ensures tha
are quickly transferred to the other as required,
need for fast, siseomuiltamieongs waveform
TablZDescription of channel tracking/coupl.i

Type of operation Description

The parameters of the two channels are fully synchronized and the

parameters set for one channel are automatically passed to the other
Track channel, where the two channels are duplicates of each other.

In tracking mode, the device will force the phase mode to "Locked" and

only allow the setting of CH1.

The parameters of the two channels are coupled in a certain

relationship with CH1 as reference so that the parameters of one
Counlin channel are automatically converted and passed to the other channel

pling according to the coupling relationship.

The coupling parameters that can be set are frequency, amplitude, and

phase, and the coupling relationship can be proportional or deviated.

Manually copy parameters from one channel to another. Changing the
Copy parameters of one channel after that will not cause the parameters of

another channel to change.

PAS

Application example: Use the channel copy function and the waveform combine
function to generate a two-tone signal at frequencies 10 MHz and 10.1 MHz.
the output amplitude is 0 dBm for both frequencies

1. Set "Waveform" of the carrier to " iamd", " Freque

A

mplitude” to O dBm in the parameter setting p:

2. Execute the channel> cCoH2y founnCthleometDil@tddt g e

3. Change "FrequMHzyUnder 10hd settings of the CH1 c

4. Set "Outputl" to "CHlAGQMHZEeEfiommtiCombéenep.of the

5. Turn on the CH1 channel out put and observe the 1

By following these steps, the desgdeacetdr smgmnfalt He ou

t wobone sigbadbware
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WWW. SI GLENT. COM



SOG70004er Manual

Ref 10dBm
10.0

gl f1II,|''.,..IIF'.''''l”JL“»"I.|||I|'|\'--I h

""u'll""l.f'a't.w Jl f
ny " Py
JI'I||I"Jk|||I by oy i '“"—""“u"‘"-"'l. } W]
90, Ol i v i r"'."""l-’ﬁ. Pl
Start 9.05 MHz Center 10.05 MHz Stop 11.05 MHz

RBW 10 Hz VBW 10 Hz Span 2 MHz SWT 68.087 s
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13 Output Settings

131 Overview

Each cltaomnealenesriagimmad ciensgs/ s ébtetf lomdgtsheer wavef orm i s out
from thei PACuding pol ar i brgo icsoen,t rdoil ga mgallp ¢fuiid epeorsi n g,
Il i mi ting,and ostéemcdtéieo/ndi f ferenti al control

Noise

A\ 4

A\ 4

LF

N

Outputl
\ DIA —>I>¢”>

Digital Single Ende:
Filter Differential

\ D/A
Output2

NoiseSum Polarity OVP/OCP

PP

Noise

A 4
A 4

Output Setting

Figam®leBl ock diagram of output sce

The relevant settingscpagé&i ognobe OQatctpassSethbyngs |

the home page.

Output Setting

CH1 Polarity A CHZ2 Polarity
Normal

CH1 NoiseSum CHZ2 NoiseSum
B moff & @ Off 53

CH1 Amplitude Limit c CHZ2 Amplitude Limit

G 08

CH1 Filter CH?2 Filter
D morf & @ Off 5

CH1/2 OVP CH1/2 OCP F

E B On E On

CHZ Format

GSingle—ended Single-ended

Output Skew H Output Skew
0.000 ns 0.000 ns

CH1 Format
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Polarity setting Noise superimposing setting

Amplitude limit setting Filter settings

Overvoltage protection setting Overcurrent protection settings

@ 0O

Single-ended/differential

© @O

output mode setting Output Skew setting
132 Pol arity
Positive or negative polarity output can be set. |

the data and then outputs iitredadulvtei ng itheaodif gr:

positive polarity output.

133 Noi seSum

You can choose to superimpose random noise on the
scenari o where the signal is contaminated by noi sc¢
"NobEsk paramet eriostea temtgerbotxhe Nosggset sngperpages wh
you e€mabl e the noi sentdhsepgnalmpsei ngti-dvmoTle giadn ol

is measured in ratios (di mensionless) or dB.

- I Application example: Simulation of a 1 MHz sine wave contaminated by
Zs Gaussian noise with an output amplitude of 1 Vrms with a signal to noise ratio
of 20 dB

Note that the requirements of this example are the same as those of the application example in
the section "Waveform Combine". The same effect can be achieved by using a NoiseSum
function in this section.

1. Set "Waveform" of the carrieando" ABSplniettyde'Frteq uk
in the pasameteg page of CHL1.

2. Set the "Signal to NoiSuen Rettitat"wgtna b0 sdBBS uimm NoO i ¢
functi on

3. Turn on CH1 channel outoput

The above st epsgeareet dftecel d eosvierde d os i gamsa If .o I(Tithdee eadud p u t

tracesigwhhhboutwhitdheeegr een tr awienhbiiss e)heand ginsalcons
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with the results of the previous exampl e.

134 Amplitude Li mit
I n some applications, the user needs to | imit the
amplitude sensitideeicséegnal daemagedi n@l iicck non htehe s

"Amplitude Limit" parameter box to access the Ampl

The default maxi mum amplitude is the maxi mum ampl.i

the datasheet for detail s.

135 Di gi t al Filtering
A 22FppI R digital filter is integwyatsesd fiinttere aagh avh ¢
sett abolfef dfute.quiemi s all ows the user to | imit the b

> Application example: generate a pulse signal with 1 ns edges and set the
£ output filter to 100 MHz, then compare the change in the edges when the
output filter is turned on and off

1. lhhe parameter setting page 6oPfultshee” ,c a'rFrrieegru, e nsceyt"
MHz, " LagaAmpglbiOotude" to 1 Vppand®udiyndykEd gee" ttoo 51

2. Under the "Outputl fildfefr"frseqdqudmagy"” ptagel 0 & eMHZ .(

3. Olserve the results without opening the Outputl

the results again.

The output results are compared below. The measur e
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around 0. 94 n scomphlwicehdh rtoiy,e hadrgd t he measured rising
output filter on resughbyndottipéi BG)Q wHhchandwi dt h.

When the output filter is switched off When the output filter is switched on

136 Out put Protection

The output protection consists of over-voltage protection (OVP) and over-current protection
(OCP). OVP and OCP switches are shared by both outputs. Separate control of OVP or OCP
for both channels is not supported.

137 Si nelnedded/ Di fferential Settings
The ohférs two outeundemodeasl, dsfhghential. They car
"Out put Settings" page.

The output terminals on the f"roomn tphaen elle fatr ewh'etn' toh
di fferential, and ‘Ut'pudn irasrhdseidngfite when the o

The amalragnemidrls di ffer bendvednamndedisfifngdenti al out
detailed in the datasheet.

After the output is set to "Differential", a paral
on therier settings page, providing an entry for
signal, as shown bel ow:
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CHA1 Carrier Setting CH2

Frequency

1.000 000 kHz

Amplitude
2.000 Vpp

Offset
0.000 Vdc

Waveform Common Mode
0.000 Vdc

Load Phase

0.000 °

Output Harmonic

@ Off 5

Nonlinearity Compensation
Mod B On

Note the distinction CbommoeNoale #a 0fdf '£otnBoetpht saroef DC

l evel €0 mimaNio d"e r ef er s t emotdhreenga@mmma n foff e rt hret ida | pair,
whi Ofef eits the differential mode component .
With "differential"™ output, the t@ampki vatdaee of t he
di fferential mode signal, i.e.:

VPDZ(V+ -V-)pk-pk
't i stoelt heeppecackk | ue of the si-‘gnallome Wyhea "ftdctoor "c

13.8 Ou put Skew

The device provides t hekdowindtwioomr h@amnadijsystwindg tahe
1

adjustment range of N O0.ZFnguraes shown in the fo (
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Output Setting

CH1 Polarity
Normal

CH1 NoiseSum

@ Off 3
i

CH1 Amplitude Limit
CH1 Filter
@ Off ¢3¢

CH1/2 OVP
B On

CH1 Format :
Single-ended

Output Skew
0.000 ns

CHZ2 Polarity
Normal

CHZ2 NoiseSum

@ Off 5

)

@ Off &

CHZ2 Amplitude Limit
CH2 Filter
CH1/2 OCP

B On

CHZ2 Format .
Single-ended

Output Skew
0.000 ns

WWW. S| GLENT. COM
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14 Digital Channels

141 Overview
The SDG7000A provides 16 digital signal outputs. T

the optional digital output kit. There are two di
The LWToTuLt put scdrmhwerltvDS signal output bBagndhe devic
outputs it. Since the | evel conveamixgdrermaduiUSd8s a

power sSTtheplkyit providing LVDS output didreevcitcley | ead

wi t hhomitt er nal power supply.

LVTTL output Kit LVDS output Kit

’ Since the speed of the LVTTL output kit is limited by the LVTTL level itself, it
\ supports a lower maximum digital signal rate than LVDS models. Refer to
the datasheet for details
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142 Di gi t al Channel Settings

Click on Digital Channels in the toolbar on the home page to access the digital channel settings.

Bit Rate C
10.000 000Mbps

Channel D @

0

Data Source
E

Waveform preview image

Output control: Click the switch on the right side of the setting box to
switch on/ off the output of the specified channel in (®)

Channel setting box

A
B
@ Bit rate parameter setting box
®
E

Data source selection

Chanisetlttings

Sel ect ac hsapnenceilf iocut put .
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Click on the checkboxes to the right of DO0O~7 to t
some of the channels from DO~D7 individually at t1}

DatSaur ces

The data sourcesimnnazhddet boed WwWavéftor ms. The dat a
t he sameAmwlmyoas det ai |l s, Dpalteaa sSto usrecteer dAtn bo &t hah &
Wa vfeorSmt ti ng

SequeBeteti ngs

This is thdArdamee atsh®&egeencehSHBet anhs
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15 Counter

151 Overview

The counter is used to measure the frequency or p
currently specified trigger event. Click on the Cc
the relevant settings. The coundwnmaeder kandi Mot wd i m
mode .

152 Fr eque€mauyn Me d e

The parameter settingopagedéas sftdlel dws:quency

Frequency gy

9.99989F4AMHZ 10256 oom

Mean 9.9998972 MHz 10.271 ppm
Max 9.9998975 MHz c 10.245 ppm

Min 9.9998969 MHz 10.303 ppm
Stdev 0.0000000 Hz 0.016 ppm | .
Num 30

Mode Parameter

D Frequency F Frequency

Setting Ref Frequency
o E {33 G10.000 000 MHz

Q When the mode in (8 is "Frequency ", the measurement parameters relating to the
frequency counter are displayed here (frequency, period or duty cycle). When the
mode is "Totalizer", the Totalizer is displayed

Measured value of the current parameter. The value shown in small print on the
right is the deviation of the measured value from the reference value entered at the
reference point, (€ expressed in parts per million (ppm)

(00

Parameter statistics display area
Working mode parameter setting box

Frequency counter setting

OO

The parameter setting box is displayed. Parameters that can be displayed include
frequency, period, and duty cycle
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@ Reference frequency parameter setting box, where you enter the desired input
frequency and the frequency counter automatically calculates the deviation of the
measured value from the reference frequency

(® Pause measurement

@ Clear statistics

Statistics

The freqgauenkesgps a tally of the historical measure

results on the screen.

Tabl®Descriptioncofundteatqiusetnicys

Statistical values Description

Mean Average - Arithmetic average of all historical measurements

Max Maximum value - Maximum value of all measured values in history
Min Minimum value - Minimum value of all measured values in history

Standard deviation i The standard deviation of all historical

Stdev measurements, used to determine the distribution of measured
parameters
Count Number of statistics - Number of measurements obtained
Click on®tthoe tiheeomr i ght of the statistics area to r

Settings

Click on thaeoigemt ttihmgs Sieeddn ngs parameter setting

counsteetrt i ngs. The parameters that can be set and t

flol owi nng tabl e

Tabl®Descriptioncof ntareagmetnerys

Parameters Description

AC/DC coupling mode is selectable. DC coupling allows all
Coupling frequency components to pass, while AC coupling blocks the DC
component and only allows the AC component to pass

High-frequency Rejects high-frequency components of the signal. Suitable for
rejection testing low-frequency signals for higher signal-to-noise ratio

122 / 151 WWW. SI GLENT. COM



SG70004er Manual

The input signal is compared with the trigger level to produce a
Trigger level counting pulse. The trigger level is generally recommended to be set
to Positioned at 50% of the signal

When set to On, the counter function is automatically switched off
when exiting the counter's setup page, and the EXT MOD/CNT port
is switched to the EXT MOD function.

When set to Off, the counter function remains in the background
when exiting the counter's setup page and the EXT MOD/CNT port
remains CNT enabled.

Close on exit

. In most cases, it is recommended to use a configuration with coupling = AC
and trigger level = QV. Only at frequencies < 1 Hz is it recommended to use
DC coupling and to set the appropriate trigger level according to the signal

level.

153 Tot alModer

The parameter setting paeage ffodrl otwltse Tot ali zer mode

Totalizer (A

3679998538 & ..

Mode c . Edge
Totalizer
o Setting g @ Gate

Current operating mode

Current count value
Working mode parameter setting box. The working mode is marked by @)
Parameter setting box for Totalizer trigger edge

Totalizer settings

OWWoOeOO O

Gate setting box
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@ Pause measurement

@ Clear and reset counting

When the Totalizer mode is selected for counting,
and a gating setting can al soulmé¢ madeé heTlhgat Totga Isii z
the conditi®ehs. bTowmghe®@datt heg&adi al og.

When QGahtee Meede,elset t he [fpalksaoruirtcye o(fpotshieti ve or nega
t h@Gate Madde er, Edgte t he thirepdodfd tstbeirce (rising or
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16 Save/Recall

16.1 Overview

The SDG7000A can save and recall setups, waveform, firmware update files, etc. Save and
recall locations include internal memory (Local), external USB storage devices (e.g. USB stick),

or network storage.

162 Save Type
The SDG7000A support(s* .sxavalele,t ppensDaBat ¢gp. awg) . Her e

descriptions: of save types

Setup
The setup is saved with the *.xml file extension.
Setoapntsahe parameters set by the instrument's func

function parameters under the system settings ment
AWG Dat a
Saves the dmawefiomr AWG (*. awg) format. Only sequenc

On tSequepage, you can select to save the current

163 Recall Type
Th8DG7000A supports ¢tcaNalv)eif yop epsb:D aSaetyu/pcsv/ dat/ awg
Cal i brat(i*oncaDat,a Fir mvaradspdate files

Here are brief descriptions of save types:
Setup

You can call the saved settings file to restore ve

settings for power on.

AWG Dat a

On tSeeuepage, sel ae*gtawgcfaillle to | oad the saved wav
Binary Dat a

TheBi nary arbitracgnwheerdaahbl ¢édl eésrectly in AWG de

without for mat conversion.
CSV Dat a

The arbitrary(*wavelipromaadaltlaed from external memory

converted to *.binhfeoremahalf omemoboyage in
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DAT Dat a

The arbitrary(*wadaetfloracnamabhea recalled from external

converted to *.bim it hteenabhalfi omemodooy.age
Arb Dat a

I/ Q data fil es.

Calibration Dat a

Cal i br at i onwhrieccho vcearny bfei luesheech | t b rae ¢ onemdat a.

ADS

Firmware upgrade file, recall abils®k foro metxwaerr kn adt am
The following table shows the relationship betweel

Tabl@Save amdlrddé¢l e type

Type Save to External | Recall

*xml Is Is
*.awg Is Is
* bin x Is
*.CSV X Is
*.dat x Is
*.arb x Is
*.ads X Is
*.cal X Is
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164 Fi |l e
The SDG7000
systems.

File list

File type

VO 0600 ©

Manager

A file

Navigation panel

manager has

Close, click here to exit File Manager

a

simila

Manual

r style and

The address bar, which shows the path where the current list of files is located.
This includes some shortcuts to the paths, see Table 16-2 for details.

The toolbar, which provides a variety of specific operations on the documents, is
detailed in Table 16-2

Tabl&Descriptions of file manager
Operation icons Description Operation icons Description
Back New directory
Forward Copy
Up one level Paste
Root directory Rename
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