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1. Introduction

A digital oscilloscope is a multi-functional instrument for displaying, analyzing, and storing electrical
signals. Itis an indispensable tool for designing, manufacturing, and maintaining electronic equipment.
This user manual includes important safety and installation information related to the SDS7000A series

of oscilloscopes and includes simple tutorials for the basic operation of the instrument.
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2. Important Safety Information

This manual contains information and warnings that must be followed by the user for safe operation

and to keep the product in a safe condition.

21.Gener al Safety Summary

Carefully read the following safety precautions to avoid personal injury and prevent damage to the
instrument and any products connected to it. To avoid potential hazards, please use the instrument as

specified.

To Avoid Fire or Personal Injury.

Use the Proper Power Line.

Only use a local / state-approved power cord for connecting the instrument to mains power sources.

Ground the Instrument.

The instrument grounds through the protective earth conductor of the power line. To avoid electric
shock, the ground conductor must be connected to the earth. Make sure the instrument is grounded

correctly before connecting its input or output terminals.

Connect the Signal Wire Correctly.

The potential of the signal wire is equal to the earth, so do not connect the signal wire to a high voltage.

Do not touch the exposed contacts or components.

Look over AT e r mi rRatingsd

To avoid fire or electric shock, please look over all ratings and signed instructions of the instrument.
Before connecting the instrument, please read the manual carefully to gain more information about the

ratings.

Equipment Maintenance and Service.

When the equipment fails, please do not dismantle the machine for maintenance. The equipment

2 i nt . si gl
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contains capacitors, power supply, transformers, and other energy storage devices, which may cause
high voltage damage. The internal devices of the equipment are sensitive to static electricity, and direct
contact can easily cause irreparable damage to the equipment. It is necessary to return to the factory
or the company's designated maintenance organization for maintenance. Be sure to pull out the power
supply when repairing the equipment. Live line operation is strictly prohibited. The equipment can only

be powered on when the maintenance is completed and the maintenance is confirmed to be successful.

Identification of Normal State of Equipment.

After the equipment is started, there will be no alarm information or error information at the interface
under normal conditions. If there is a pop-up window or button during the scanning process or there is
an alarm or error prompt, the device may be in an abnormal state. You need to view the specific prompt
information. You can try to restart the instrument to see if it corrects the error condition. If the fault
information is still in place, do not use the instrument for testing. Contact the manufacturer or the
maintenance department designated by the manufacturer to carry out maintenance before reusing the

product.

Not Operate with Suspected Failures.

If you suspect that there is damage to the instrument, please let qualified service personnel check it.

Avoid Circuit or Wire Exposed Components Exposed.

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 clean and dry.

Only probe assemblies that meet the requirement of UL61010-031 and CAN/CSA-C22.2
N0.61010-031 shall be used.

i nsti g l.ceonm 3
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Only a lithium battery with the same specifications as the original battery should be used to

replace the battery on the mainboard.

Do not use the equipment for measurements on mains circuits. Do not use the equipment for
measurements on voltages exceeding the voltage ranges described in the manual. The

maximum additional transient voltage cannot exceed 1300 V.

The responsible body or operator should refer to the instruction manual to preserve the
protection afforded by the equipment. If the equipment is used in a manner not specified by the

manufacturer, the protection provided by the equipment may be impaired.

Any parts of the device and its accessories are not allowed to be changed or replaced, other

than authorized by the manufacturer or agent.

4 i nt . si gl
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22.Safety Terms and Symbol s

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.

® 3 P> P>

This symbol is used to denote a safety ground connection.

G

This symbol shows that the switch is an On/Standby switch. When it is pressed,
thescopeds state switches bet ween deepmetr
disconnect the device's power supply. To completely power off the scope, the
power switch on the rear panel should be turnedt o & Of f o

T~ This symbol is used to represent alternating current, or "AC".
The "CAUTION" symbol indicates a potential hazard. It calls attention to a
CAUTION procedure, practice, or condition which may be dangerous if not followed. Do not
proceed until its conditions are fully understood and met.
The "WARNING" symbol indicates a potential hazard. It calls attention to a
procedure, practice, or condition which, if not followed, could cause bodily injury
WARNING

or death. If a WARNING is indicated, do not proceed until the safety conditions
are fully understood and met.

i nsti g l.ceonm
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23.Wor king Environment

The design of the instrument has been verified to conform to EN 61010-1 safety standard per the

following limits:

Environment

The instrument is used indoors and should be operated in a clean and dry environment with an ambient

temperature range.

Q Note: Direct sunlight, electric heaters, and other heat sources should be considered

when evaluating the ambient temperature.

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

Ambient Temperature
Operating: 0 N to +50 N

Non-operation: -30 N to +60 N

Q Note: Direct sunlight, radiators, and other heat sources should be taken into account

when assessing the ambient temperature.

Humidity
Operating: 5% ~ 90% RH, 30 N, derate to 50% RH at 40 N

Non-operating: 5% ~ 95% RH

Altitude
Oper at iodgm, 250N 3,

Non-oper atl2,h9gm O

6 i nt.siglent. c
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Installation (overvoltage) Category

This product is powered by mains conforming to installation (overvoltage) Category Il.

Note: Installation (overvoltage) category | refers to situations where equipment
Q measurement terminals are connected to the source circuit. In these terminals,

precautions are done to limit the transient voltage to a correspondingly low level.

Installation (overvoltage) category Il refers to the local power distribution level which

applies to equipment connected to the AC line (AC power).

Degree of Pollution

The oscilloscopes may be operated in environments of Pollution Degree |I.

Q Note: Degree of Pollution Il refers to a working environment that is dry and non-
conductive pollution occurs. Occasional temporary conductivity caused by

condensation is expected.

IP Rating

IP20 (as defined in IEC 60529).

24.Cool ing Requirements

This instrument relies on forced air cooling with internal fans and ventilation openings. Care must be
taken to avoid restricting the airflow around the apertures (fan holes) on each side of the scope. To
ensure adequate ventilation it is required to leave a 15 cm (6 inch) minimum gap around the sides of

the instrument.

A CAUTION: Do not block the ventilation holes located on both sides of the scope.

f CAUTION: Do not allow any foreign matter to enter the scope through the ventilation

holes, etc.

i nsti g l.ceonm 7
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25.Powamd Grionugedqui r ement s

The instrument operates with a single-phase, 100 to 240 Vrms (+/-10%) AC power at 50/60 Hz (+/-
5%).

No manual voltage selection is required because the instrument automatically adapts to line voltage.

Depending on the type and number of options and accessories (probes, PC port plug-in, etc.), the

instrument can consume up to 400 W.

The instrument automatically adapts to the AC line input within the following ranges:

Vol tage Ran90264 Vr ms
Frequency R4763 Hz

The instrument includes a grounded cord set containing a molded three-terminal polarized plug and a
standard IEC320 (Type C13) connector for making line voltage and safety ground connections. The
AC inlet ground terminal is connected directly to the frame of the instrument. For adequate protection
against electrical shock hazards, the power cord plug must be inserted into a mating AC outlet
containing a safety ground contact. Use only the power cord specified for this instrument and certified

for the country of use.

: Warning: Electrical Shock Hazard!

Any interruption of the protective conductor inside or outside of the scope, or

disconnection of the safety ground terminal creates a hazardous situation.

Intentional interruption is prohibited.

The position of the oscilloscope should allow easy access to the socket. To make the oscilloscope

completely power off, unplug the instrument power cord from the AC socket.

The power cord should be unplugged from the AC outlet if the scope is not to be used for an extended

period.

f CAUTION: The outer shells of the front panel terminals (C1~C4, EXT) are connected
to the instrumentoés chassis and theref
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26.Cl eani ng

Clean only the exterior of the instrument, using a damp, soft cloth. Do not use chemicals or abrasive
elements. Under no circumstances allow moisture to penetrate the instrument. To avoid electrical

shock, unplug the power cord from the AC outlet before cleaning.

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

Refer servicing to qualified personnel

27.Abnor mal Condi tions

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

transport stresses.

I f you suspect the scopebdbs protection has been i mp

instrument against any unintended operation.

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

Warning: Any use of the scope in a manner not specified by the manufacturer may
A i mpair the i nstr uméhmstindtaimentatoeld npt bepdirextty e c t i

connected to human subjects or used for patient monitoring.

i nsti g l.ceonm 9
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28.Saf €obompl i ance

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

U.S. nationally recognized testing laboratory listing
UL 61010-1:2012/R: 2018-11. Safety Requirements for Electrical Equipment for Measurement,

Control, and Laboratory Use i Part 1: General Requirements.

UL 61010-2-030:2018. Safety Requirements for Electrical Equipment for Measurement, Control,

and Laboratory Use 7 Part2-030: Particular requirements for testing and measuring circuits.

Canadian certification
CAN/CSA-C22.2 No. 61010-1:2012/A1:2018-11. Safety Requirements for Electrical Equipment
for Measurement, Control, and Laboratory Use i Part 1: General Requirements.
CAN/CSA-C22.2 No. 61010-2-030:2018. Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use i Part 2-030: Particular requirements for testing and

measuring circuits.
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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 sé&uritédes opérations et maintenir les produits en sécurité

Exigence de S®curit®

Lisez attentivement les précautions de seécuritéci - apres afin d ' éviter les dommages corporels et de
prévenir les dommages aux instruments et aux produits associés. Pour éviter les risques potentiels,

utilisez les instruments prescrits.

Eviter | 'incendie ou les Iéions corporelles.

Utilisez un cordon d'alimentation approprié

N'utilisez que des cordons d'alimentation spécifigues aux instruments approuvés par les autorités

locales.

Mettez I'instrument au sol.

L'instrument est mis ala Terre par un conducteur de mise a la terre de protection du cordon
d'alimentation.Pour éviter un choc dectrique, le conducteur de mise ala terre doit &re mis ala
terre.Assurez - vous que l'instrument est correctement mis ala terre avant de connecter les bornes

d'entrée ou de sortie de l'instrument.

Connectez correctement le fil de signalisation.

Le potentiel de la ligne de signal est &al au potentiel au sol, donc ne connectez pas la ligne de signal

ahaute tension.Ne touchez pas les contacts ou les composants exposeés.

Voir les cotes de tous les terminaux.

Pour éiter un incendie ou un choc dectrique, véifiez toutes les cotes et signez les instructions de
l'instrument.Avant de brancher l'instrument, lisez attentivement ce manuel pour obtenir de plus amples

renseignements sur les cotes.

i nsti g l.ceonm 11
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Entretien du matéiel.

En cas de déaillance de I'é&quipement, ne pas démonter et entretenir I'équipement sans autorisation.
L'&uipement contient des condensateurs, de I'alimentation dectrique, des transformateurs et d'autres
dispositifs de stockage d'énergie, ce qui peut causer des blessures ahaute tension. Les dispositifs
internes de I'é&quipement sont sensibles al'dectricitéstatique. Le contact direct peut facilement causer
des blessures irrécupé&ables al'équipement. L'équipement doit &re retournéal’'usine ou al'organis  me
de maintenance désigné par l'entreprise pour I'entretien. L'alimentation dectrique doit &re retirée
pendant I'entretienLa ligne ne doit pas &re mise sous tension tant que l'entretien de I'é@quipement n'est

pas terminéet que l'entretien n'est pas confirmé

Identification de I'éat normal de I'Equipement.

Aprés le démarrage de I'@quipement, dans des conditions normales, il n'y aura pas d'information

d'alarme et d'erreur au bas de l'interface, et la courbe de l'interface sera balayée librement de gauche
adroite; si un blocage se produit pendant le processus de numéisation, ou si l'information d'alarme
ou d'erreur appardi au bas de linterface, I'équipement peut &re dans un é&at anormal. Pour voir

l'information d'alarme spéecifique, vous pouvez d'abord essayer de redémarrerSi l'information sur la
défaillance est toujours présente, ne l'utilisez pas pour l'essai. Contactez le fabricant ou le Service de
réparation désignépar le fabricant pour effectuer I'entretien afin d'éviter d'apporter des données d'e ssai

erronées ou de mettre en danger la séurité personnelle en raison de I'utilisation de la déaillance.

Ne pas fonctionner en cas de suspicion de dé&aillance.

Si vous soup@nnez des dommages al'instrument, demandez aun technicien qualifié de vérifier

L 'exposition du circuit ou de I' dément d 'exposition du fil est évitée.

Lorsque | ‘alimentation est connectée, aucun contact ou dément nu n' est mis en contact.

Ne pas fonctionner dans des conditions humides / humides.

Pas dans un environnement explosif.

Maintenez la surface de | 'instrument propre et sec.
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Le Circuit d 'alimentation dectrique ne peut pas &re mesuréal' aide du dispositif, ni la tension
qui dépasse la plage de tension décrite dans le présent manuel.

Seuls les ensembles de sondes conformes aux sp&ifications du fabricant peuvent &re utilisés.

L'organisme ou l'opé&ateur responsable doit se ré&é&er au cahier des charges pour protéer la
protection offerte par le maté&iel.La protection offerte par le maté&iel peu t &re compromise si
celui - ci est utiliséde maniére non sp&eifiée par le fabricant.

Aucune piice du matéiel et de ses annexes ne peut &re remplacé ou remplacé sans
['autorisation de son fabricant.

Remplacer la batterie dans | 'appareil avec les mémes spé&ifications de batterie au lithium.

Termes et symboles de s®curit®

Lorsque les symboles ou termes suivants apparaissent sur le panneau avant ou arriére de l'instrument

ou dans ce manuel, ils indiquent un soin particulier en termes de sécurité

Ce symbol e est utilis® | orsque -vioasp
& informations ou documents joints afin
dommages Il "instrument.
A Ce symbole avertit d'un risque potent
/# Ce syrmmhe est utilis® pour d®signer | a
@ Ce symbole est wutilis® pour indiquer
Ce symbole indique que | '"interrupteur
est enfonc®, odc¢ci®tlad scdepe bascul e entr
d) commut ateur ne d®connecte pas I al i
compl tement | "oscilloscope, l e cor dc
prise secteur une ftoide |V eislclid.l oscope
i nsti g l.ceonm 13
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~— Ce symbole est utilis® pour repr®sent
Le symbole "™ CAUTI ON" indique un dan

CAUTICpr_OC_®dure' une p-ratique ou une condi tp
sui vi e. Ne <continuez pas tant qgue s
comprises et remplies.
Le symbole " WARNING" indiqgque un dang¢
proc®dur e, une pratique ou umesgiownide

WARNI Nentra " ner des bl essures corporelles o
ne continuez pas tant gue |l es condi't
comprises et remplies.

Environnement de travail

La conception de l'instrument a &écertifiée conforme ala norme EN 61010 -1, sur la base des valeurs

limites suivantes:
Environnement

L'instrument doit &re utilisé a l'inté&ieur dans un environnement propre et sec dans la plage de

tempéature ambiante.

Note: la lumiére directe du soleil, les réchauffeurs dectriques et d'autres sources de
Q chaleur doivent ére pris en considération lors de I'évaluation de la tempé&ature

ambiante.

A Attention: ne pas utiliser l'instrument dans l'air explosif, poussi&eux ou humide.

Tempé&ature ambiante

En fonctionnement: 0 N a+50 N

Hors fonctionnement: -30 N a+60 N

14 int . si gl

ent

Cc



SD% 0MUs er Manual

Note: pour évaluer la tempé&ature de I'environnement, il convient de tenir compte des
Q rayonnements solaires directs, des radiateurs thermiques et d'autres sources de

chaleur.

Humidité

Fonctionnement: 5% ~ 90% HR, 30 T, 40 € ré&duit a50% HRHors fonctionnement: 5% ~ 95%, 65 N,

24 heures

Altitude
Foncti onn34@mnt: O

Al " ar 12291m O

Catéorie d 'installation (surtension)

Ce produit est alimentépar une alimentation dectrique conforme al 'installation (surtension)

Catégorie |l

Installation (overvoltage) Category Definitions Déinition de catégorie d 'installation

(surtension)

La catégorie Il d'installation (surtension) est un niveau de signal applicable aux terminaux de mesure
d' uipement reliés au circuit source.Dans ces bornes, des mesures préventives sont prises pour

limiter la tension transitoire aun niveau infé&ieur correspondant.

La catégorie Il d'installation (surtension) désigne le niveau local de distribution d 'énergie d' un

équipement cong pour accéler aun circuit alternatif (alimentation alternative).

Degréde pollution

Un oscilloscope peut &re utilisé dans un environnement Pollution Degree |l.

Q Note: Pollution Degree Il signifie que le milieu de travail est sec et qu'il y a une pollution

non conductrice.Parfois, la condensation produit une conductivitétemporaire.

i nsti g l.ceonm 15
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IP Rating

IP20 (as defined in IEC 60529).

Exigences de refroidi ssement

Cet instrument repose sur un refroidissement a air forcé avec 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
adé&uate, il est nécessaire de laisser un espace minimum de 15 cm (6 pouces) sur les c&é de

I'instrument.

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

lunette.

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

Connexions d'"alimentation et de terre

L'instrument fonctionne avec une alimentation CA monophasée de 100 a240 Vrm s (+/- 10%) a50/60
Hz (+/- 5%).

Aucune sdection manuelle de la tension n'est requise car l'instrument s'adapte automatiquement ala

tension de ligne.

Selon le type et le nombre d'options et d'accessoires (sondes, plug-in de port PC, etc.), l'instrument

peut consommer jusqu'a 400 W.

Remarque: l'instrument s'adapte automatiquement al'entrée de ligne CA dans les plages suivantes:

Pl age de ten|90264 Vr ms
Gamme de fr® 4763 Hz
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L'instrument comprend un jeu de cordons mis ala terre contenant une fiche polarisée atrois bornes
moulée et un connecteur standard IEC320 (Type C13) pour &ablir la tension de ligne et la connexion
de mise ala terre de sécurité La borne de mise ala terre de I'entrée CA est directement connectée
au chéssis de l'instrument. Pour une protection adéquate contre les risques d'dectrocution, la fiche du
cordon d'alimentation doit &re insé&é dans une prise secteur correspondante contenant un contact
de sécurité avec la terre. Utilisez uniquement le cordon d'alimentation spécifié pour cet instrument et

certifiépour le pays d'utilisation.

j Avertissement: risque de choc dectrique!

Toute interruption du conducteur de terre de protection a l'inté&ieur ou al'extérieur de
la portée ou la déonnexion de la borne de terre de sécurité crée une situation

dangereuse.

L'interruption intentionnelle est interdite.

La position de l'oscilloscope doit permettre un acces facile ala prise. Pour &eindr e compléement

l'oscilloscope, débranchez le cordon d'alimentation de l'instrument de la prise secteur.

Le cordon d'alimentation doit &re débranchéde la prise secteur si la lunette ne doit pas é&re utilisée

pendant une péiode prolongée.

f ATTENTION: les enveloppes extéieures des bornes du panneau avant (C1 ~C4,

EXT) sont connectées au chéssis de l'instrument et donc ala terre de sécurité

Nettoyage

Nettoyez uniquement I'exté&ieur de l'instrument al'aide d'un chiffon doux et humide. N'utilisez pas de
produits chimiques ou d'déments abrasifs. Ne laissez en aucun cas I'humidité pénérer dans
I'instrument. Pour éviter les chocs dectriques, déranchez le cordon d'alimentation de la prise secteur

avant de le nettoyer.

Avertissement: risque de choc dectrique!
A Aucune piece réparable par I'opéateur al'int&ieur. Ne retirez pas les capots.

Confiez I'entretien aun personnel qualifié

i nsti g l.ceonm 17
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Conditions anor mal es

Utilisez l'instrument uniqguement aux fins spécifiées par le fabricant.

N'utilisez pas la lunette s'il y a des signes visibles de dommages ou si elle a &é soumise ade fortes

contraintes de transport.

Si vous pensez que la protection de 'oscilloscope a é&é altéée, débranchez le cordon d'alimentation

et sécurisez l'instrument contre to ute opé&ation involontaire.

Une bonne utilisation de l'instrument néessite la lecture et la comprénension de toutes les instructions

et &iquettes.

Avertissement: Toute utilisation de I'oscilloscope d'une maniée non spéifiée par le
A fabricant peut compromettre la protection de sécuritéde l'instrument. Cet instrument
ne doit pas &re directement connectéades sujets humains ni utilisé pour la

surveillance des patients.

Conformit® en mati re de s®curit®

La présente section présente les normes de sécurité applicables aux produits.

U.S. nationally recognized testing laboratory listing

y UL 6112012/R:2018-11. Prescriptions en matiée de sécurité pour les appareils dectriques

utilisés en laboratoire et de mesure - partie 1: prescriptions généales.

Yy UL 62108012018. Prescriptions de sécurité pour les appareils dectriques de mesure, de

contrde et de laboratoire - partie 2 - 030: prescriptions spécial es pour les circuits d ‘essai et de mesure.

Canadian certification

Yy CAN/-@QB2ANo. 61010-1:2012/A1:2018-11. Prescriptions en matiere de sécurité pour les

appareils dectriques utilisés en laboratoire et de mesure - partie 1: prescriptions généales.

Yy CA N/-G232ANo. 61010-2-030:2018. Prescriptions de sécuritépour les appareils dectriques de
mesure, de contrde et de laboratoire - partie 2 - 030: prescriptions spéciales pour les circuits d 'essai

et de mesure.
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3. First Steps

31.Del i very Checkl i st

First, verify that all items listed on the packing list have been delivered. If you note any omissions or
damage, please contact your nearest SIGLENT customer service center or distributor as soon as
possible. If you fail to contact us immediately in case of omission or damage, we will not be responsible

for replacement.

32.Qual ity Assurance

The oscilloscope has a 3-year warranty (1-year warranty for probe and accessories) 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 oscilloscope's firmware has been thoroughly tested and is presumed to be functional. Nevertheless,
it is supplied without a warranty of any kind covering detailed performance. Products not made by

SIGLENT are covered solely by the warranty of the original equipment manufacturer.

33.Mai ntenancentAgr ee me

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, italicized text with shading is used to represent the clickable menu/button/region on

the display. For example, Display represents the "Display” menu on the screen:

8¢ Utility (-] Dis:;nl@-‘ﬁrkfﬂ Acguire ™ Trigger 3 Cursors  [& Measure P Math [ Analysis

For the operations that contain multiple steps, the description is in the form of "Step 1 > Step 2 >...".

As an example, follow each step in the sequence to enter the upgrade interface:

Utility > Menu > Maintenance > Upgrade

Click the Utility menu on the menu bar as step 1, click the Menu option on the menu as step 2,
clickthe Maintenance option onthe screen as step 3, and clickthe Upgrade option on the screen

as step 4 to enter the upgrade interface.
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5. Getting Started

51.Power on

After the oscilloscope is connected to the AC power supply through the power cord, you need to

manually press the power button to turn on the oscilloscope.

52.Shut down

Press the power button for one second to turn off the oscilloscope. Or follow the steps below:

Utility > Shutdown

Note: The front panel Power button does not disconnect the oscilloscope from the AC
Q power supply. To disconnect the instrument from the mains, turn off the power switch
on the rear panel of the instrument. The power cord should be unplugged from the AC
outlet if the scope is not to be used for an extended period. The standby power

consumption is about 4 W.

53.Systlemf or mati on

Follow the steps below to examine the software and hardware versions of the oscilloscope.

Utility > Menu > System Info

See the section "System Information" for detalils.

54. 1 nst al | Options

A license is necessary to unlock a software option. See the section "Install Option" for details.
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6. Quick Start
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6.2.Fr ont Panel Overview

pu
{5 SIGLENT

A. Analog Input Connectors
B. Digital Input Connector

C. USB 3.0 Host Ports: Connect to USB storage devices for data transfer or USB
mouse/keyboard for control

D. Probe Compensation /Ground Terminal

E. Touch Screen Display: The display and major functions area. See the "Touch Screen
Display" chapter for more details

F. Keyboard: Includes knobs and buttons. See the "Front Panel" chapter for more details
G. Power Switch

H. Supporting Legs
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6.3.Rear Panel Overview

A. AC Power Input

B. 10 MHzIn

C. 10 MHz Out

D. Built-in AWG Output

E. Auxiliary Out: Outputs the trigger indicator. When Mask Test is enabled, outputs the
pass / fail signal

F. Ext Trigger Input

G. OCXO Option Interface

H. USB 2.0 Device: Connects with a PC for remote control

I.  Handle
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6.4.Si de PQ@wmerlvi ew

A. 2 1000M LAN Ports: Connect the port to the network for remote control
B. 4 USB Host 3.1 Gen 1 Ports

C. DP 1.2Video Output Port

D. HDMI 1.4 Video Output Port

E. COM Port: For internal debugging only

F. DVI-D Video Output Port

G. Audio Ports: Line In, Line Out, Mic In
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65,Connecting to External Devices/ Syste

6.5.1. Power Supply

The standard power supply for the instrument is 100~240 V, 50/60 Hz. Please use the power cord

provided with the instrument to connect it to AC power.

652. Prode

The SDS7000A series oscilloscope supports active probes and passive probes. The specifications and

probe documents can be obtained at int.siglent.com, www.siglentna.com, or www.siglenteu.com.

Probe Compensation

When a passive probe is used for the first time, you should compensate it to match the input channel
of the oscilloscope. Non-compensated or poorly compensated probes may increase measurement

inaccuracy or error. The probe compensation procedures are as follows:

1. Connect the coaxial cable interface (BNC connector) of the passive probe to any channel of the

oscilloscope.

2. Connect the probe to the ACompensation Signal

oscill oscope. Connect the ground alligator

compensation signal output terminal.

3. Perform Acquire > Auto Setup

4. Check the waveform displayed and compare it with the following.

Under Perfectly Over
Compensated Compensated Compensated
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5. Use a non-metallic driver to adjust the low-frequency compensation adjustment hole on the probe

untithewavef orm di splayed is as the fAPerfectly compe

Q Note:l t 6s not necessary to compensate an

6.53. L AN

Connect the LAN port to the network with a network cable with an RJ45 connector for remote control.
Seethec h a p tRemote Gontrol 6 f or  d ermatian bneramotelyncbniralling the instrument.

Follow the steps below to set LAN connection:
Utility > Menu > /O > LAN Config

SeesectionL,ANO f or details of the configuration.

6.54. Mul ti pl e Displays

Connect an external monitor to the HDMI output port, DP output port, or DVI-D output port on the side
panel of the SDS7000A using the corresponding video cable, to display the interface of the oscilloscope
on the external monitor. The content displayed on the external monitor can be set to two modes:
Duplicate or Extend, with an output display resolution of 1920 * 1080 in both modes. When the display
mode is "Duplicate ", the external monitor displays the same content as the oscilloscope. When the
display mode is "Extend", the external monitor acts as an extension of the oscilloscope's main dispaly
and a window in the main display can be dragged to the external monitor. See section fMultiple

Displays Settingd f or detail s of the configuration.

6.55. Mouse and Keyboard

Connect the mouse orhoksgpbobatdhet droimé UEBsxciidd.opamele
Mouse opeanquiivwanl érst to single point gesWheer Dberdit s
mode of the exfEetr ®mdo peornattioaond swithin the extended s
with the mouse.
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6.56. Auxi |l i ary Output

When Mast Test is enabled, the port outputs the pass/fail signal, otherwise, it outputs the trigger

indicator. The trigger indicator can be used to measure the waveform capture rate.

See the chapter iVlask Testofor more details on the pass/fail output.

6577 Ref erence I nput and Outoput

The device can use the internal 10 MHz clock, or a 10 MHz clock from another instrument, or source
using the 10 MHz In port as the reference. The reference clock is a 10 MHz square wave and can be
output from the 10 MHz Out port for synchronizing other instruments. To set the reference clock by

following the steps:

Utility > Menu > 1O > Clock Source

See the "Clock Source" section for details.

658 Waveform Generator

Activate the SDS7000A-FG option to support the waveform generator function.

Perform Utility > AWG Menu to set the waveform.

Se e ¢ hayavebormsGenkratoro aBodePfotd f or more relative informat
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6.59. LogProbe

To connect the logic probe: Insert the probe, with the correct side facing up, until you hear a
Aclicko.

To remove the logic probe: Depress the buttons on each side of the probe, then pull out it.

See the chapter Digital Channels6 f or mor e i nformati on.
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7. Remote Control

The SDS7000A provides a LAN port and a USB Device port which can be used for remote control in

multiple ways.

7.1. We b Br owser

A built-in web server provides an approach to interact with the oscilloscopebyawe b br owser . |t
require any additional software to be installed on the computer. Set the LAN port correctly (see the
sectlANM fiior details), input the I P address of the o

the user can browse and control the oscilloscope on the web.

@ Welcome Page X+ v - a x

€ c | 10.11.13.33/welcome.phy ® e w O & ¢

O https:/intsiglent.com/

Instrument Infnrmation@

Instrument Model SDS7054A H10

Manufacturer Siglent Technologies
Serial Number SIGRDOO1

MAC Address 00-19-DF-44-55-90
TCP/IP Address 10111333
Software Version 03.10.1.09.0

Instrument Address String TCPIP=10.11.13.33:INSTR

2Siglent Technologies Co. L1d. 2017

A. Inputthe IP address of the instrument
B. Instrument information

C. Click here to recall the instrument control interface
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Below is the instrument control interface:

@& utility O Display i Acquire i Cursors [, Measure M Math @ Analysis

Timebase

0.00s 500n:
100kpts  20.06Sa/

A. The display and control area of the instrumentd sveb control interface. The display in this
area is a copy of the instrument display. Using the mouse to operate in this area is equivalent

to directly operating the touch screen display of the instrument.
B. Click here to return to the home page
C. Click here to perform a screenshot
D. Click here to save the waveform data as a bin file and download it to the local computer
E. Click here to save the waveform data as a CSV file and download it to the local computer
F. Click here to download the mini-tool for converting binary files to CSV

G. Click here to perform a firmware upgrade

7.2.0t her Connectivity

The SDS7000A also supports remote control of the instrument by sending SCPI commands via

NI-VISA, Telnet, or Socket. For more information, refer to the programming guide for this product.
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8. Screen Display

81.0verview

The entire SDS7000A display is a capacitive touch screen. Use your fingers to touch, drag, pinch,
spread, or draw a selection box. Many controls that
other functions. If you are using a mouse, you can click anywhere that you can touch to activate a

control. You can alternate between clicking and touching the control, whichever is most convenient.

@ Utility A"vr.p\

Coupling

BW Limit

Full

l
i
I
i
ol
Al
l
l
l
l
l
l

B

Hidden

A. Menu Bar

B. Grid Area

C. Measurement Parameter Display Area
D. Channel Descriptor Boxes

E. Timebase and Trigger Descriptor Boxes
F. Dialog Box

G. Trigger Delay Indicator

H. Trigger Level Indicator

I.  Cursors

32 int.siglent. c



SD% 0MUs er Manual

Channel Descriptor boxes include analog channels (Cx), zoom traces (Zx), digital channels (D), math
(Fx), memory (Mx), and reference (Ref). They are located under the grid area, showing the parameters

of the corresponding traces. Clicking the boxes creates a dialog box.

Timebase and Trigger Descriptor boxes show the parameters of the timebase and trigger

respectively. Clicking the boxes creates a dialog box for the selected item.

Trigger Delay Indicator (Vertical) and Trigger Level Line (Horizontal) show the trigger position of the

waveform.

Cursors show where measurement points have been set. Move the cursors to quickly reposition the

measurement point.

Thbackldfghtthe di splay area is adjustabl e and can
Di sp|]l,ayy CD Brightness

82.MenBar

Menu bar with drop-down menus lets you access set-up dialogs and other functions.

83.Gri d Ar ea

The grid area displays the waveform traces. Traces can be moved by the mouse. The area is divided
into 8 (vertical) * 10 (horizontal) grids. The best display effect can be obtained by adjusting the

waveform intensity and graticule. Follow the steps below to set these parameters:
Display | > Intensity,
> Griticule
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There are multiple indicators on the grid:

Trigger Level Indicator shows the level where the waveform

triggers on the vertical axis.

Trigger Delay Indicator locates where the waveform triggers on
the horizontal axis. When the trigger position is outside the
screen, the direction of the triangle changes to point outside the

screen.

Channel Offset Indicator with a channel number shows the

offset position of the corresponding channel.

84 Chanmes$cr iBotxor

Channel Descirmn@lt wode boaxalsaggzoomannaetdeisg(iCZaxl) ,channel s |
(Fymemory,anik )reference (Ref). They are |l ocated unde:
of the corres@loinalig nghe rlacxess crat leosh agp Vdeira Siectdd p o x .
for mor eBedeotwaiilss.an example for analog channel 1:

A gDC1M A. Channel Index

F10X SOOmV/ C B. Coupling and Input Impedance
E FULL C. \Vertical Scale

D. Vertical Offset

E. Bandwidth Information

F. Probe Attenuation Factor
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Bandwidth Information:

The bandwidth information is indicated by the following icons:
PASIUE: 25 MHz bandwidth limit

EIBIN: 200 MHz bandwidth limit

[ZVEN: Full bandwidth
: Custom bandwidth

Invert Indicator: shows that the current channel is inverted:
n: Invert has been turned on

None: Invert has been turned off

Coupling and Input Impedance:

:DCcoupIing,qu i mpedance
:DCcoupIing,50q i mpedance
:ACcoupIing,qu i mpedance
:ACcoupIing,SOq i mpedance

: Ground

Vertical Scale: The scale of each grid in the vertical direction. For example, when the vertical scale is
1.00 V/div, the full scale of the oscilloscope is 1.00 V/div * 8 div=8 V.

Vertical Offset: The offset of the channel in the vertical direction. When the vertical offset is 0, the

channel offset indicator is located in the middle of the vertical axis.

Probe Attenuation Factor: Set the probe attenuation factor to match the actual attenuation of the
probe. The oscilloscope automatically calculates the vertical scale according to the probe attenuation
factor. For example, the vertical scale of the oscilloscope is 100mV/div with 1X attenuation, and 1 V/div
if the attenuation factor is changed to 10X. When inserting a standard 10X passive probe with a probe

sense terminal, the oscilloscope will automatically set the factor to 10X.
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tul:l attenuation, suitable for direct coaxial cable connection or passive probes with 1X attenuation
EIEdv 10:1 attenuation, suitable for general passive probes or active probes with 10X attenuation
glifik 4y 100:1 attenuation, suitable for some high-voltage probes

-lﬂ Custom attenuation factor

85.Ti mebase ankleslariigmesr Box

The Timebase Descriptor box shows the current parameters of the timebase. See the chapter
fHorizontal and Acquisition Setupd f or mor e i nfor mati on.

limebase A. Trigger delay

A 500ms  50.0us/div _ _
i']-{]ﬁpr.‘i 2.0C5a/s B. Horizontal scale’ timebase™

C. # Samples

D. Sample Rate

Trigger delay: The time offset of trigger position. When the trigger delay is 0, the trigger delay indicator
is in the center of the horizontal axis of the grid area.

Horizontal scale: Timebase, the time of each grid in the horizontal direction. For example, if the scale
is 500us/div, the time of each grid is 500 us, and the full-screen time range of the oscilloscope is 500
us/div * 10 div = 5 ms.

# Samples: The number of sample points on the current screen.

Sample Rate: The current sample rate.

The Trigger Descriptor box shows the parameters of the trigger setting. Seethec h a p Triggero i f o r

detailed information.
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Trigger A. Trigger source

B. Trigger coupling

C. Trigger mode
D. Trigger level
E. Trigger type

F. Trigger slope

Trigger source
C1~C4: Analog channels
EXT: External trigger channel
EXT/5: 5x attenuation of external trigger channel
AC Line: AC mains supply

D0~D15: Digital channels

Trigger coupling: Coupling mode of the current trigger source. It is only valid when the trigger source
is C1~C4, EXT, or EXT/5.

DC: Allthesi gnal 6s frequency components ar efrequencypl ed t

bursts or where the use of AC coupling would shift the effective trigger level.

AC: The signal is capacitively coupled. DC levels are rejected. See the datasheet for details of the

cut-off frequency.

HFR: Signals are DC coupled to the trigger circuit, and a low-pass filter network attenuates high
frequencies (used for triggering on low frequencies). See the datasheet for details of the cut-off

frequency.

LFR: The signal is coupled through a capacitive high-pass filter network, DC is rejected and low
frequencies are attenuated. For stable triggering on medium to high-frequency signals. See the

datasheet for details of the cut-off frequency.

Trigger mode

Auto: The oscilloscope will sweep without a set trigger. An internal timer triggers the sweep after
a preset timeout period so that the display refreshes continuously. This is helpful when first

analyzing unknown signals. Otherwise, Auto functions the same as Normal when a trigger
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condition is found.

Normal: Sweeps only if the input signal meets the trigger condition. Otherwise, it continues to

display the last acquired waveform.
Single: Stops the acquisition and displays the last acquired waveform.

Force: Force an acquisition, regardless of whether the input signal meets the trigger conditions or
not.

Trigger level: The source voltage level or levels that mark the threshold for the trigger to fire. Trigger

levels specified in Volts normally remain unchanged when the vertical gain or offset is modified.

Trigger type: See the chapter "Trigger" for details.
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8.6. Di a lBox

The dialog box on the right side of the screen is the main area for setting the parameters of the selected
function.

A. Title bar. Clicking the bar can hide the dialog 5 pispLay (A

box, and clicking again can open the dialog box.

Color Grade

B. Parameter setting area. e

Persistence

C. Scroll bar. When parameters are more than the
Off

displayed range, the blue scrollbar will be
displayed. By sliding the dialog area up and Clear Display

down, it can scroll to the area not displayed.

Multiple Displays
Duplicate
Hide Menu

10s

Menu Style

Embedded

Gnd

Full Grid

Intensity
LCD Brightness

Graticule

50%

Keypad Brightness

80%

Color Setting

To Set Parameters

The SDS7000A provides a couple of different ways to input/select parameters:
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Switch: Sets parameters with two states, such as to enable or

Impedance

e disable a function. Click the switch region to change from one state

to the other.

List: Sets parameters with more than two
Coupling options, such as coupling mode of channels.
DC Click the parameter region, and then select

the expected option from the pop-up list.

Virtual Keypad: Sets parameters with a numerical value. Click the

parameter region, and the parameter can be adjusted by the

mouse wheel; click the region again, then the virtual keypad

appears:

Input Pad

Enter

Max

Default

Min

Letbdbs use the operation of setting the nAdesk
is 65 ns, i nput A650 on t hen vas tha uniil n skaompet the
operation. On the virtual keypad, clicking the button Max , Min ,and Default quickly sets
the parameter to the maximum, minimum, and default values.

Hide Dialog Box

When the menu style is set to fEmbeddedq the grid area will be compressed horizontally to display the
complete waveform when the dialog box is displayed. After setting the parameters, to achieve the best
waveform display effect, click the title bar in the upper right corner to hide the dialog box. Click it again

to recall the dialog box.

When the menu style is set to fFloatingq it will directly cover part of the grid area when displayed. If
you want to observe the covered area, click the title bar in the upper right corner to hide the dialog box.

Click it again to recall the dialog box.
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The dialog box can be set to be hidden automatically. When the instrument is not operated beyond the

set time, the dialog box will be automatically hidden. Follow the steps below:

> Hide Menu .

Me nu stFyl loea, tainrdghBi al o g ¢ Di al ogsbbkdden
di spl ayed

Me nsait y=IEanb e d daendtdd h2i al o ¢ ¢
di spl ayed
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87.Touch GestMoumes® Contr ol

Waveforms, cursors, and trigger levels can be adjusted by touching gestures or using the mouse. It

can also be used to define Zone Trigger areas as shown below:

Drag the waveform left and right to move it on

the horizontal axis

Pinch and spread the waveform horizontally to

re-scale the timebase

Drag the waveform up and down to move it on

the vertical axis
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Pinch and spread the waveform vertically to

re-scale the vertical gain

Touch and drag the cursor to move it

Touch and drag the cursor information region

to move the pair of cursors simultaneously

Draw a rectangular box to create a zone or a
histogram region. At the beginning of the
gesture keep the angle close to 45°, so it can

be recognized as the drawing box gesture

Long press or right-click a specific area to

" 90-10%Fall

bring up the desired menu

‘Time between the middie threshold points of twa consecutive, ike-palarity edges
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8.8. Mu l-wiimodvs Di spl ay

The display of SDS7000A is a 1920*1080 resolution I
cont.enithe SDS7000A supports up to 9 windows on the

extemomilasoran extension screen.

Fomore information on multi wiWidrodvow eltetythignsge® pl eans e
For details on the settings roeff eerx Meoip ht@El eDd"Begtptlagmsg s c |
section.

89.Mouse and Keyboard Operation

The ®W0SOA user interface featur essaroauesre. clofnttrind oassci
connected to a USB mouse, you can click on the obje
Similarly, if a USB keyboard is connected, you <can
using the vdrtual keyboar

810. Choosing the Language

Follow Utilty > Menu > System Settings > Language to choose the language. See the

section " Language " for details.
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9. Front Panel

91.0vervi ew

The front panel is designed to
& |
having to open the software me]
Default  guocis dupl ifuatce i onal ity available thi
the operation is more quickly &
Horizontal
Cursors/Adjust
o Cursws o
Al | the knobs oar euntbtuid ctoindn.pal
pushed as well as rotated. Pust
functi on, which is indicated by
45
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92.Ver t iacdllor i z&€«mmnal ol

Vertical Horizontal

v

A. Analog channels (C1-C4), digital channels (D), math (F1-F4), and memory waveform (M1~M4)
share the same vertical knob. Rotate the knob to adjust the vertical scale (volt/div) of the activated
trace. Push to alternate between coarse and fine adjustments. When the digital channel is active,

rotate the knob to change the selected digital channel.

B. Analog channels (C1-C4), digital channels (D), math (F1-F4), and memory waveform (M1~M4)
share the same offset knob. Rotate the knob to adjust the DC offset or vertical position of the
activated trace. Push to set the offset to zero. When the digital channel is active, rotate the knob

to change the position of the selected digital channel.

C. Rotate the knob to change the horizontal gear (Timebase, Time/div); Press to turn on Zoom, and

the oscilloscope will automatically open a window displaying Zoom waveforms.
D. Rotate the knob to change the level trigger delay; Press to set the horizontal trigger delay to zero.

E. When a channel is disabled, push its channel button to turn it on. When a channel is turned on
but not activated, push the button to activate it. When the channel is turned on and activated, push
the button to disable it.

F. Press the button to turn on the digital channel and open the DIGITAL dialog box. Press again
to turn off the digital channels.
G. Press the button once to turn on the memory waveform function and openthe MEMORY dialog

box. Press again to turn off the memory waveform function.

H. Press the button to turn on the math function and open the MATH dialog box. Press again to
turn off the math function.

I.  Push to enable Zoom. Push again to exit Zoom mode.
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J. Press the button to enter the Roll mode of the oscilloscope. Press again to exit Roll mode.

K. Automatic parameter measurement switch, please refer to the "Measurement” chapter for details.

Note: At certain very high time bases (O
@ oscilloscope adopt a rolling working mode to collect signals for a long time without

delaying the display on the screen.

93.Tri gger Contr ol

Level

A
A4

’
™ 50%

Ready Trig’d

A. Opens the trigger setup dialog box

B. Auto mode: Triggers after a preset period if no
C. Normal mode: Triggers repeatedly when all condi
D. Single mode: Triggers once when all conditions

E. Trigger || evel adjust ment : Push to set the | evel

F. Trigger status LED, Ready and Trig'd
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94.Cur sors Control

Cursors/Adjust

Universal/A

4
M Type A
Cursors

A. Push the button to open the cursors setup dialo

B. Rotate tAhe® kool tA)eBdhwr sowri tch between X1 Y1 (w
X-Y)

C. Rotate tBhe kwmwok tB) euBdcwr ssowri t ch?2/ ¥ wheen cXr=sor ty
X-Y)

95.Uni ver sal Knob

Universal/A When the parameter setting ared
can be used to adjust the par ame
from the | ist. TheUmndiefearudal fKimach

intensity of the waveform traces
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96.0t her Buttons

Press the button to switch the acqui ¢
state is Run, the button is illuminat

i sl uimMi nated in red.

Auto . ;
Setup horizont al scale, and trigger | evel

- Aut o Setup forces the oscilloscope

waveform display. An Auto Set upf wlpleava

st ehcsquiAuet o Setup

Resets the oscill oscope Whoe nt hper edesfi g
the oscilloscope will prompt whet her
or presutton again will execute the o

Press this button to save a sRlreaesnesh

t he&Ssa'vBeut tsoenct i on f or detail s.
Enabl es/ Di sables the touch screen. TI
the touchwasrckieregn. i s

Clear Clears the dsitm mul tdiipslpel ayweeps, i nc

Sweeps measurement stati stancds ,P aasvse/rFaagiel ssweaet]

Press the buttDInSRoAY &lcad Ibae The se
Persist Pe

raindt | i ghts the button. Press the

Pres@sbutt ematidheeavieganhct i aqpentchred navi ga

Navigate . . . .
- di al og box. Pressvéegaihctti onturn off

You can use thi senbddlnteose tt of Rqnedacled npse f

=
]
ol
o
<

Quick Acseéeoni on for details.
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10. Multiple Approaches to Recall Functions

The oscilloscope can recall functions through different approaches.

10.1. Menu Bar

8 Utility 0 Display 7Tl Acquire ™ Trigger i Cursors [&, Measure P4 Math [E] Analysis

If you are familiar with common computer programs, you may first choose to access a function by the

drop-down menu from the menu bar at the top of the display.

For example, to open the trigger setup dialog box, you can follow the steps below:
* Trigoer @ Tri ggeMenu

E Menu. (2 The operaticomp |l eacibeudmynouse .c

- Zone..

o Auto

Single

> Normal

b Force

10.2. Descri ptor Box

Fotrheet uph afsnteilme b Ao ei zaonndt atlr)i ggthhaer e ar e daditaltbge boteée
of dihepl ay. For t heaeisrctrri d usgetebtotxon§ t he

Channel Descriptor Box" and "Timebase and Trigger Descriptor Boxes".

For the example above, click the trigger descriptor box and the trigger

setup dialog box will be activated.
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10.3. Shortcut Butt oRamenl t he Front

Most of the functions of the oscilloscope can be
panel . See HrhentcdiRegpmtedretfai | s.

To open the trigger s¢$eutp bditaloag
trigger control area on the fror
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11. Quickly Capture the Signal

This is an example of how to acquire a signal quickly. In this example, we assume the signal is

connected to channel 1 and channel 1 is turned off.

First, hghassel 1 button to turn on
l ights andt arhebodxesacfri phannel 1 is ¢

SsCcCreen.

Auto
adjust the verticaJdandcalre gglaoril zort a Setup

Second, plrAaidSoe tt tHpaut t on . The oscill os -

signalamptgetm waveform displ ay.

Auto Setup wildl not wor k onr aalyli nsggirgomsa |® itsyspbegsn, a | ess p(e<c
I f Auto Setup cannot achieve desired settings, ma n
trigger systems is pr\édretrSreddliljdofeée e onAdad cilasipt"e pasn d"
"Tri ggrémodet ai | s.
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12. Vertical Setup

12.1. Tur n oaxl/haafnfn e |

From the Front Panel

When a channel is disabled, push its channel button to turn it on. When a channel is turned on but not
activated, push the button to activate it. When the channel is turned on and activated, push the button

to disable it.

From the Touch Screen

Touch the + button and then select the expected channel to turn it on, and its channel descriptor
box and a dialog box will appear on the display. Touch the channel descriptor box and then touch the
Off button to disable it.

Selectto add

Channel Zoom Math Memory

1.00v/

+/| Coarse

2@ | -

C3 C4

Position
40.0mvY

Zero

Copy To Fast Apply To

off (2 Hide

DC1M
ix 1 100w
FULL  40.0mV

Turn on C1 Turn off C
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12.2. Channel

Setup

Click the channel descriptor box, a quick dialog will pop up. Vertical scale and offset can also be set

from this dialog box.

Cc

Position D

0.00V

Zero

F

Copy To Fast Apply To
G H

Off

Click the region to set the vertical scale with the mouse

wheel or virtual keypad.
z toincreasetheverti cal s adectease.a n d

Check to coarsely adjust the vertical scale and uncheck

to enable fine adjustment.

Click the region to set the offset with the mouse wheel or
virtual keypad

z toincrease the offset and & to decrease.
Set the offset to zero

Copy the setting of the current channel to another

channel

Quickly apply the current channel as the source of a
specified operation (Trigger, FFT, Simple Measure,
Cursor, Search, DVM, and Counter)

Disable the channel

Hide the trace

The vertical scale can be adjusted in coarse or fine mode. Fine mode can reach the full-scale display

as close as possible, which gets the best measurement accuracy in the vertical direction. The

oscilloscope automatically switches to fine mode when the vertical scale is controlled by touch gestures.

int . si gl
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Turn the channel on/off
Coupling (DC, AC, or GND)
Bandwidth limit (Full, 200 MHz, or 20 MHz)

Probe settings including attenuation (1X, 10X,
100X, or custom) and probe check. If an active
probe is connected, it shows the information and
setup of the active probe

Set the label text. Click to recall the label setting.
Users can customize the text and display of the

Activating a channel recalls the channel dialog box, displaying more parameters:

g c1

Channel

Coupling
DC

BW Limit

Full

Probe

1X

label
Label

F. Quickly apply a specified operation (Trigger, FFT, 1
Simple Measure, Cursor, Search, DVM,
Histogram, Mask Test, Counter, and AWG) to the o sl L

current channel
Impedance

G. Impedance
H. Units for the channel
I.  Deskew

Deskew

J. Enable/disable invert

K. Trace visible/hidden

Invert

Hidden

Coupling
DC: All of the input signal frequency components are passed to the display.

AC: The signal is capacitively coupled. DC signal components are rejected. See the datasheet for
details of the cut-off frequency.AC coupling is suitable for observing AC signals with DC offset,

such as power ripple.

GND: The channel is grounded by an internal switch. GND coupling is used to observe the

zero-offset error of the analog channels or determine the source of noise in the waveform (from
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the signal or from the oscilloscope itself)

Bandwidth Limit

Full bandwidth passes through signals with high-frequency components, but it also means that noise
with high-frequency components can pass through. When the frequency component of the signal is
very low, better signal-to-noise ratios (SNR) can be obtained by turning on a bandwidth limit. The
SDS7000A provides two hardware bandwidth limit options: 25 MHz and 200 MHz. At the same time, a
custom option is also provided, which allows you to specify any restricted frequency within the range
of 25MHz to min (BW, 0.49875fs). Where BW is the oscilloscope bandwidth, fs is the current sampling

rate, and min refers to the smaller value between the two.

Q NoteenWBandwimdstt ht ur ned onreftrleea hveavwdf @ hm

wi | | be reduced.

Probe Settings

The SDS7000A provides 1X, 10X, 100X, and custom probe attenuation factor options. The custom
values can be between 106~108. The oscilloscope will automatically convert the vertical scale
according to the current probe attenuation factor. For example, the vertical scale of the oscilloscope
under 1X attenuation is 100 mV/div, and the vertical scale will be automatically set to 1 V/div if the
probe attenuation is changed to 10X. If a standard probe with a readout terminal is connected, the

oscilloscope will automatically set the probe attenuation to match the probe.

Label

Users can set the label text for channels. Open the label setting dialog box to select the source,
customize the label text, and set the display. The source can be C1~C4, F1~F4 and M1~M4. The
length of the label is limited to 20 characters. The characters beyond this length will not be displayed.
When the #ADiI spl ay a,dhe fakelwilrie disglayesl ert the tright side of the channel
offset indicator.

The Isabaerle hi dden The Isabaerle di spl ay
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Apply to

With this setting, some common functions such as Cursors , Measure, FFT, Search, DVM, Histogram,
and Mask Test can be quickly applied to the selected channel. Once a function is specified, it will switch

directly to the function menu and automatically set that channel as the source.

Impedance

1 Mqg: When a passive probe with high impedance is connected, the impedance must be setto 1
Mgq, otherwise t hdetestadgnal wi | | not be

50 q: Suitable for high-frequency signals transmitted through 50 q coaxial cables or active probes.

This can minimize the amplitude distortion caused by impedance mismatching.

Unit

Voltage unit "V" or current unit "Ad When using the current probe, the unit should be set to "A".

Deskew

Due to the skew between channels, cables, or probes, the delay of signals passing through different
measurement paths may be inconsistent. For example, two coaxial cables with a 1-inch difference in
length could introduce a skew of more than 100 ps. In some scenarios (e.g. measuring the setup/hold

time between the clock and data), it may be necessary to compensate for the skew between channels.

The method of compensation: Probe the same signal simultaneously using two channels (including the
cables or probes that you intend to use for measurements) and adjust the deskew parameter of one

channel until the waveforms of the two channels observed on the screen coincide horizontally.

Before deskew Af tdeers k e w

Q Note: When the channel with delay compensation is the trigger source, the trigger

delay indicator will not change at any time when the deskew value changes.
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Invert

When invert is enabled, the waveform is rotated 180 degrees around earth potential (O Volts).

Before invert After invert

Trace

When the trace is hidden, the channel waveform is no longer displayed on the screen, while the

acquisition is still running in the background.

Trace Vvisible
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13. Digital Channels

13.1. Overvi ew

SPL2016 Probe

The SPL2016 is a logic probe designed to monitor up to 16 digital signals at once. The 16 digital
channels are separated into two groups and each group has its threshold, making it possible to

simultaneously view data from different logic families.

f To avoid personal injury or damage to the logic probe and any associated equipment,

the following safety precautions should be noted.

The equipment shall be used only for the purposes specified by the manufacturer. The SPL2016
probe is used only for SIGLENT's special series of oscilloscopes. Protection mechanisms can be

compromised if the way the devices connected by the SPL2016 are not used for their intended purpose.
Connect and disconnect correctly. Excessive bending can damage the cable.
Do not use equipment in humid or explosive environments.

Only used indoors. The SPL2016 is designed to be used indoors and should only be operated in a

clean, dry environment.

Do not use the equipment when you suspect a problem. Do not use the SPL2016 if any parts are
damaged. Maintenance work shall be performed by maintenance personnel with appropriate

qualifications.

Keep product surface clean and dry.
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SDS7000A-16LA Option
The software option adds the following functions to the oscilloscope:

Digital channel acquisition and analysis - Acquire and analyze the signals connected to the

digital logic probe, including waveform display, save, parameter measurement, etc.

Trigger on a digital channel - Trigger with the digital channel as the trigger source, isolating
events of interest.

Decode on a digital channel - Serial protocol decoding of a digital channel requires the
installation of the serial decode option.

13.2. Enabl e/ DihseaDigi t al Channel s

Turning on or off the digital channels is similar to analog channels. Digital data can be stored as

waveform files. Horizontal cursors and most horizontal measurements also apply to digital waveforms.

8 DIGITAL

DATALO]
[DATAL]
DATAZ]

{ {

I L L | | N I R | | VI | Y |
»"'f ,l" " / ‘ / / ",/ f’r /’ | F/ ' .’,.J' / Jﬂ.{' ‘ j’ / / /u / / //-’ .h‘
\'/ ) V'f ;"’ \f i Fi ) rs /¢ \ iﬁi W \f y’f \f ;,"' v { v
¥ ' Y Y [ 1 Y ¥ i Y ¥ ] ' y

Digital channel waveform display, which shares the same grid area with the analog channels.
Digital channel descriptor box

Dialog box

o0 ®»

Digital channel indicators. Up to 16 digital channels are organized in two groups with different
thresholds: D15~D8 and D7~D0. Every channel can be turned on or off individually.

E. Labels can be set to data, address, or custom characters.
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Click + at the bottom of the display and select the "Digital” to turn it on. Click the digital channel
descriptor box, and select Off on the pop-up menu to turn it off. Refer to the operation in the chapter

"Vertical Setup" for details.

133. Di gi t al Channel Setup

Click the digital descriptor box, then the quick menu of digital channel settings pops up above the

descriptor box. In the menu height and position of digital channels can be set:

Digital A. Upper position limit of the digital channel display area.

Use the mouse wheel or virtual keypad to set it.

Positon @& C Decrease the height to provide more adjustment area.
0.00 div

B. 2z toincrease position and & to decrease the channel

C Reset location.

C. Reset the position to the default value
Height D

, D. The range in height of the digital channels displays
8.00 div

area. Use the mouse wheel or virtual keypad to set it.
F Reset If the display height covers all of the available

divisions, there will not be room to adjust the position.

E. z toincrease and ¢ to decre.

divisions occupied by the digital channels

F. Reset the height to the default value
G. Turn off the digital channels

H. Open the digital dialog box on the right side

Heig8di WwosiOUdi on Hei ghdPosi=lidoinv

i nsti g l.ceonm 61



SD3 0AUs edanual

The quick menu only covers the height range and position of the digital channels display area. More

settings can be found in the dialog box.

A.

B.

C.

Turn on/off the digital channels

Labels can be set to data, address, or custom characters.

Logic threshold of D7~DO0. The oscilloscope will
automatically set the threshold according to the specified
logic family, or the user can set the threshold manually
using the Custom option.

Logic threshold of D15~D8
Set the channels to be displayed
Deskew setting, the same as setting analog channels

Bus setting

Logic Threshold Setting

The threshold level determines how the input signal is evaluated. The threshold level can be set in the

Logic Setting

greater than the threshold is recognizedasa 6 1 6

Threshold
f~.~v~--»~——»l 'w»ml
Input
Signal ‘
Sample
...... Boinfe” Loy
Digital
Waveform

E DIGITAL

Digital

Label
Data

Logic Setting
(D7:D0)
TTL

Logic Setting
(D15:D8)

TTL

Channel

Deskew

. The input voltage less than the threshold is recognized as a '0', and the input voltage
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The configurable logical level includes TTL, CMOS, LVCMOS 3.3V,
LVCMOS 2.5V, and Custom.

TTL

CMOS
The setting range of the custom threshold is - 10.0 V to + 10.0 V.
LVCMOS 3.3V

LVCMOS 2.5V

Custom

i nsti g l.ceonm 6 3
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14. Horizontal and Acquisition Setup

141. Ti mebase Setup

The timebase setup is used to adjust the scale and offset of the X (horizontal) axis. This setting applies

to all analog, and digital channels as well as all math traces except FFT.

Click the timebase descriptor box and the quick menu of the timebase settings will pop up. In the menu
timebase (horizontal scale), delay and other parameters can be set.

s Tee A. Set the horizontal scale (timebase) by the virtual
keypad

Timebase A

B. z toincrease and & to decrease the horizontal
1.00us

scale. It can also be set through the horizontal

scale knob
C. Setthe trigger delay by the virtual keypad

D. z to increase and & to decrease the trigger

delay. It can also be set through the delay knob
E. Setthe trigger delay to zero

F. Setthe trigger delay to the left part of the screen

Right
G

G. Set the trigger delay to the right part of the

screen

Acquire Menu _ _
H. Open the Acquire dialog box
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142. Acqui sSdat wom

14.2.1. Overview

Click Acquire Menu on the quick menu of the timebase settings, or click the menu bar

Acquire > Menu to recall the Acquire dialog box on the right side.

A. Select the interpolation mode 5 ACQUIRE

B. Selectthe Acq mode

Interpolation
C. Select the acquisition mode (Normal / Peak / Average / X

ERES). See the section "Acquisition” for details. rca Mod
cq Mode

D. Select the Memory Management mode (Auto, Fixed Fast

Sample Rate, and Fixed Memory). See the section rcauisit
Acquisition

"Memory Management" for details.
Normal

E. Select the maximum memory depth
Memory Mgmt

F. Enter the sequence rBegoenced Sf Auto
details
Max Mem Depth

G. XY mode on/off M

Sequence

XY Mode

on

Acquisition -- Refer to the "Acquisition" section for details.

Memory Mgmt -- Refer to the "Memory Management" section for details

Depth i The memory depth that can be supported. According to the formula "acquisition time = sample
points x sample interval”, setting a larger memory depth can achieve a higher sample rate for a given
time base, but more samples require more processing time, degrading the waveform update rate. The
SDS7000A can obtain the best waveform update rate when the memory depth is 1 kpts, point display
mode, all data analysis functions (Measure, Math, Decode, cursors, etc.) are turned off, C1/C2 is turned
off and C3/C4 is turned on. At full memory depth, the SDS7000A can still operate at full speed sampling
on a time base of 5 ms/div, achieving a balance between overall and detalil.
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Interpolation -- At small timebase settings, the number of original points on the screen may be less
than the number of display pixels in the grid area, so interpolation is necessary to display a continuous
waveform. For example, at 1 ns/div timebase and 10 GSa/s sample rate, the number of original points
is 100, but the number of pixels in the grid area is far greater than 100. In this case, the oscilloscope

needs to interpolate the original points to make the waveform display on the screen continuous.

X: Linear interpolation, the simplest way of interpolation, connects two original points with a
straight line.

Sinc: Sin(x)/x interpolation, the original point is interpolated according to the Nyquist

reconstruction formula, which has a good time-domain recovery effect for a sine wave. But for step

signals / fast rise times, it will introduce false overshoot due to the Gibbs phenomenon.

X I nterpolatior Sinc Interpol at

Acqg mode: "Fast" is the default setting. The SDS7000A provides a very high waveform update rate in
fast mode. "Slow" mode will slow down the waveform update on purpose.

XY mode: Use one frame of data input from C1 as the X-axis, and use one frame of data synchronously
collected from C2 as the Y-axis to display the relationship between the two signals. The XY mode is

usually used to draw Lissajous diagrams or volt-ampere diagrams of components.

1422. Acqui sition

The acquisition mode is used to determine how to acquire and process the signal. The waveform

acquisition modes include Normal, Peak, Average and ERES.

Normal: The oscilloscope samples the signal with equal time intervals. For most waveforms, the best
display effect can be obtained using this mode.

Peak: Peak detect mode. The oscilloscope acquires the maximum and minimum values of the signal

within the sample interval so the peak (maximum-minimum) in the interval is obtained. This mode is
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effective to observe occasional narrow pulses or spurs with a low sample rate, but the noise displayed

is larger. In peak mode, the oscilloscope will display all pulses with a pulse width longer than 100 ps.

In the following example, a narrow pulse sequence with a pulse width of 3.4 ns and a period of 200 Hz
is sampled at a 5 MSa/s sample rate in normal mode and peak mode. As we can see, because the
sample interval (200 ns) is much larger than the pulse width (3.4 ns), it is difficult to capture the narrow

pulses in normal mode, but peak mode can ensure that each pulse is captured.

Normal mode Peak mode

Average: The oscilloscope accumulates multiple waveform frames and calculates the average as the
result. If a stable trigger is available, the resulting average has a random noise component lower than
that of a single-shot record. The more frames that are accumulated, the lower the noise is. For the
SDS7000A, average processing is implemented by the hardware engine, so it can still maintain a high

waveform update rate when the acquisition mode is set to average.

Nor mal mode AverageyYy3mode

Q Note: Average acquisition is only valid for periodic signals, and it is important to ensure

that the waveform is triggering stably when using average mode.

ERES: In this mode, the oscilloscope digitally filters the sampling points, which can reduce the

i nsti g l.ceonm 67



SD3 0AUs edanual

broadband random noise on the input signal and improve the signal-to-noise ratio, to improve the

effective resolution (ENOB) of the oscilloscope. The ERES processing of the SDS7000A is realized by

the hardware engine, so it can still maintain a high waveform refresh rate when ERES is turned on.

Nor nmaold e

ERES acquisition does not require the signal to be periodic, nor does it require stable triggering, but
due to the digital filtering, the system bandwidth of the oscilloscope will degrade in ERES mode. The

higher the enhanced bits, the lower the bandwidth. The following table shows the relationship between

ERES bits and bandwidth:

EREBod@bi )

Enhanced Bits

-3dB bandwidth

0.5

0.25*Sample rate

0.115*Sample rate

15

0.055*Sample rate

0.028*Sample rate

25

0.014*Sample rate

0.007*Sample rate

3.5

0.0035*Sample rate

0.0017*Sample rate

t .
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14.2.3. Memor gndgement

Me mor y géhaennatont r ol s how stthoer eisn stthrewameihqteis r e d

Autdhe dedaquli siettit ofmgr setting the maAuitmmunmmomemo rtyh

oscill oscope aut omateraaleldy mediou yt 9 etpht eh sadbmamledi Mbet ¢

adjustment principle is to follow the formul a:
Sample rate = nlmbner odf acamplsed i on

Whe r tehtei me of acquisition is the time corresponding

Note: The maximum memory here is the upper limit of the memory space allocated
Q by the oscilloscope. The actual sample points are related to the current time base and
may be less than memory depth. The actual sample points information can be
obtained in the timebase descriptor box (see the section "Timebase and Trigger

Descriptor Boxes" for details).

Fi xed SampThee Raatngpl e rate is ©ObrelH| astc opeat,i caldd yt hae
memory depth acchbradiehg tioméhef tameui sition is the t

di s pil .ay0 ,(hori zont al di visions) .

NotWhemet sampl e ratt is hegedsary to &
Q sampling rate and the maximum frequen
NyguSsBannon sampling theorem. I f the s
maxi mum frequency of the input signal |

sampl iarsg nal. i

Fi xed MeTmer ynendoerpyi & fi xed 8©Bbesescilalndscope abhtomat.ii
sample rate accoadieng®Wnaht hei méemsecale (such as 1 ns
is beyond the time of ttlhe zfowlm odits plhaey,acsqouiirte dn d &

compl ete frame in Stop mode.

Note: When the status is Run, the scope only processes the data on the display,
Q which means measure, math, decode, search, etc. only analyzes the data on the

display. This is identical to the "Auto" memory management mode.
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14.2.4. Rol | Mo d e

Click Acquire > Roll to enter roll mode. In this mode, the waveform moves across the screen
from right to left, similar to a strip chart recorder. The horizontal delay control of the waveform will be

disabled when roll mode is active. It only operates at timebase values of 100 ms/div and above.

If you would like to stop the display in Roll mode, click Acquire > Run/Stop . To clear the display

and restart an acquisition in Roll mode, perform Acquire > Run/Stop again.

Q Not2oom is only supported after Stop in

14.2.5. Sequence

Click Acquire > Sequence to recall the sequence dialog box.

A. Turn on or off sequence

E SEQUENCE

B. Setthe segment

Seq Acq Switch
A eq Acq

Seq Segment
B

Sequence mode is a fast acquisition mode, which divides the memory depth into multiple segments
(up to 124,000), each of which stores a single shot. In sequence mode, the oscilloscope only acquires
and stores data without processing and displaying it until the specified segments are acquired. As a
result, the dead time between trigger events is minimized, thus greatly improving the waveform update
rate. If sequence mode is enabled, the display will not update until all of the sequences have been
acquired. The SDS7000A can achieve a minimum 0.9 us trigger interval in Sequence mode,

corresponding to a waveform update rate of 1,100,000 wfm/s.

After the acquisition is finished, the oscilloscope will map all the segments together to the screen. If
you need to view and analyze each frame separately, history mode will help (see the section "History"

for details). History mode provides timestamp labels for each segment.

In addition to minimizing the dead time, another advantage of Sequence mode is that it can capture

and record rare events over long periods. The oscilloscope can capture multiple events that satisfy the
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trigger conditions, ignoring the periods of no interest between adjacent events, thus maximizing the
use of waveform memory. You can use the full accuracy of the acquisition timebase to measure

selected segments.

Sequen Seque Sequen

Stored A /\ /\

Example:

Input a pulse sequence with a period of 40 ms to C1. The rise time of the pulse is 150 ns, the fall time
is 70 ns, the pulse width is 200 ns, and amplitude is 0.4 Vpp.

Perform [ Auto |. Set the coupling mode of CLto DC5 0 q, a n dscale &rl@0imy/diV, vertical
offset to 0. Set the trigger level to 0. Set the storage depth to 100Mpts.

In normal mode, 5 pulses can be obtained on the screen with the sample rate of 500MSa/s at

100Mpts memory depth.

Set the trigger mode to "Single" and the timebase to 100 ns/div. Turn on the Sequence mode, and set
the segments to maximum (43,231 in this example, up to 124,000 depending on the number of samples
at the current time base). Wait patiently until the acquisition completes, then all the waveforms

satisfying the trigger conditions are displayed on the screen.
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Seg Acquired : 262

In Sequence mode, there is no waveform displayed on the screen until the acquisition is
completed. During acquisition, there is a counter on the screen indicating the number of

segments that have been acquired.

In the example, 43231 pulses can be obtained with the sample rate of 20 GSa/s at the maximum

memory depth.
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143. Hi st ory

Click Analysis > History to recall the history dialog box.

A. Turn on or off history mode History List | |

his. acq.time

B. Specify the frame index - 14: 44, 757398
C. Turn on or off the list it

:14: 44, 757384
D. Listtime type 15: 14: 44. 757377
E. Setthe playing mode  14: 44. 757370

15: 14: 44. 757363

F. Play backward, pause, and play forward TR

G. Setthe time interval between two frames

when playing automatically

H. Enablethei St op on Searc
function, which allows navigating search

events across history frames

I.  List displays the frame index and time
label for each frame

5 HISTORY

History

Frame No.

List Time Type

Delta T

Playing Mode

Single Step

4

>

Interval Time

1.00us (G

Stop On Search Event

on

The oscilloscope automatically stores acquired frames. It can store up to 124,000 frames but the

number may vary due to the memory depth and timebase settings. Turn on history mode, then the

stored frames can be recalled and measured.

Continue with the example in the section above. In Sequence mode, all waveforms that satisfy the

trigger conditions are mapped to the display. If you need to observe a single frame, you can use history

mode.
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To enable history mode, click the Frame No . area twice, then the virtual numeric keypad pops up.

Input the number "52" to specify the 52th segment (frame).

Obser vi ntgh rtedhme 5Qapt ur edhby mMdedgeuence i n

Click the List area and turn on the list. The time label corresponding to the 52th waveform is
displayed. The time resolution is microseconds. Time label types include AcqTime or DeltaT ,
AcqTime corresponds to the absolute time of the frame, synchronized with the real-time clock of the
oscilloscope; Delta T is the acquisition time interval between adjacent two frames, it is shown as

26.602ms in the following diagram, which is consistent with the period of the actual waveform.

History List History List
his. acq.time his. deltat

:10: 48, 68419¢€ 58 O0: 00: 00, 0
09: 10; 48, 65760 i 00: 00: 00. 0
00: 00: 00. 026
00: 00: 00. 056
00: 00: 00,

09: 10: 48, 490544 00: 00: 00. C

09: 10: 48, 433619 00: 00: 00.

Acqg Tianbee | Del tlazeldT
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In addition to manually specifying a frame, history mode supports auto-play:

Click the n softkey to replay the waveform from the current frame to the first.

Click the . softkey to stop replay.

Click the n softkey to replay the waveform from the current frame to the last.

Click the Interval Time area to control the speed of automatic play. In the process of automatic play,

the list will automatically scroll to the current frame.
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15. Zoom

The SDS7000A supports waveform zoom in the horizontal and vertical directions. Press

button, or press the horizontal scale knob, or perform Acquire > Zoom to turn on Zoom.

When the Zoom function is on, the oscilloscope will open a separate window specifically to display the

Zoom waveform. The Zoom window can amplify waveforms in both vertical and horizontal directions.

The area not covered by the gray background in the main waveform area is the range to be zoomed
in (zoom area). Click the descriptor box of the zoom trace to recall the quick dialogs for setting the

vertical and horizontal parameters of the zoom window.

When the zoom window is activated, the zoom area can be expanded or compressed by rotating the
horizontal and vertical scale knob. Rotating the horizontal and vertical position knob to move the
position of the region. When the main window is activated, the scale knobs and position knobs are
used to change the scale and delay/offset of the main window. The operations above can also be
performed by different gestures. Below is the example of changing the setting in the horizontal direction

by gestures. The gestures for changing the setting in the vertical direction are similar.
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i T—
et LT —
Y

Adjust the horizontal position of the zoom ar ¢
window or waveform in the Zoom window.
Adjust the vertical position of the zoom area

wi ndow eofrorwmavin the Zoom window.

Adj ust the horizont al p
dragging the gray area
right.

Adj ust the wvertical po:

m dragging the gray area
MV'W{!\W WI'W U W‘l \WMW down .

=

el Ww w" l{ i il W "ﬂ/}? WV N

Adjust the horizontal scale of Zoom window by horizontal pinch and spread in the zoom area of the

main window or the Zoom window.

Adjust the vertical position of the zoom area by dragging up and down in the zoom area of the main

window or waveform in the Zoom window.
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Adj ust the vbobsicadiketthaehfa i
wi ndows bmgpg nacntgs pr € agie s tiur

t her ay ea of the. main wi.i

| P

(il
S —

Doubl ealcolciaitki otnhe mai n wismdowhtto cewitek!| wf t he
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16. Trigger

16.1. Overvi ew

The oscilloscope only acquires waveforms of interest (i.e., the ones that satisfy the trigger condition)
and aligns all trigger events at the trigger position to form a stable waveform display. The trigger is one
of the most important features of an oscilloscope since we can only analyze a signal that we can trigger

reliably and stably.

The trigger position is movable on the display. The following diagram shows the structure of the
acquisition memory. The acquisition memory is divided into pre-trigger and post-trigger buffers and the
boundary between them is the trigger position. Before the trigger event arrives, the oscilloscope fills
the pre-trigger buffer first, and then continuously updates it in FIFO mode until the trigger event arrives.
After the trigger event, the data fills the post-trigger buffer. When the post-trigger buffer is full, an

acquisition is completed.

Trigger Event

Pretrigger Buffer Posttrigger Buffer

Acquisition Memory

Below is the definition of the states in the process of filling the acquisition memory:
Arm: The pre-trigger buffer is not full, and the oscilloscope does not respond to any trigger events.
Ready: The pre-trigger buffer is full, and the oscilloscope is waiting for the trigger event.

T r i :gAdrigiger event is detected and the oscilloscope starts to fill the post-trigger buffer.

Trigger settings should be based on the features of the input signal. For example, a sine wave with a
repeatable period can be triggered on the rising edge; for capturing hazards in a combinational logic
circuit, the pulse trigger can be set. You need to have some knowledge of the signal-under-test to

quickly capture the desired waveform.
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16.2. Tri gger

Setup

Click the trigger descriptor box to display the quick menu of trigger settings. The trigger setup dialog

box is displayed on the right side of the screen.

Trigger

Level A
0.00V

Set to 50% €

D OB OF

Auto Single Normal

Quick menu

G

Force

Click the level region and roll the mouse wheel to
adjust the trigger level. Click the region again and the

virtual keypad will be available
Z toincrease and & to decrease the trigger level

Set the trigger level to the vertical center of the

waveform automatically

Set the trigger mode to "Auto"
Set the trigger mode to "Single"
Set the trigger mode to "Normal"

Perform a force trigger

Trigger setup dialog box: 8 TRIGGER
A. Select trigger type Type
A
B. Select the trigger source Edge
C. Select the trigger slope (When the trigger type is B Source
"Edge", "Slope" and other specific types) C1
D. Set holdoff (None/Time/Events) 2 Slope
E. Set trigger coupling mode (DC/AC/LF Reject/HF Rising
Reject) Holdoff
)
F. Enable/disable Noise Rejection. When noise None

reject is on, the trigger hysteresis is increased, so
the noise immunity of the trigger circuit is better.

As a compromise, the trigger sensitivity degrades

G. Setthe Zone trigger

Coupling
=
DC

Noise Reject

F
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Trigger Related Label

Trigger level Indicator Horizontal O position Indicator Horizontal O position
(out of screen) Indicator

163. Tri gger Level

Both analog and digital triggers must have a correct trigger level value. The oscilloscope judges
whether a waveform satisfies the trigger condition when it crosses the trigger level. If it does, the
crossing time is the trigger position. In the following figure, the trigger condition is set as a rising edge.
When the signal with a positive slope crosses the trigger level, the trigger condition is satisfied and the

time point the signal crosses the level is the trigger position.

Trigger Level

Positive Slope

Trigger Point

In some special triggers, the system will automatically set the trigger level, such as using AC Line as

the trigger source.
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164. Tri gger Mode

The trigger mode determines how the oscilloscope acquires waveforms.
Auto: An internal timer triggers the sweep after a preset timeout period if no trigger has been found

so that the oscilloscope continuously updates the display whether a trigger happens or not. Auto

mode is suitable for unknown signals or DC signals.

Note: In Auto mode, if the signal satisfies the trigger conditions but cannot trigger the
Q oscilloscope stably, it may be that interval between two trigger events exceeds the

timeout period. Try Normal mode in this case.

Normal: Triggers and acquisitions only occur when the trigger conditions are met. Otherwise, the
oscilloscope holds the last waveform on the display and waits for the next trigger. Normal mode is

suitable for acquiring:
Only events specified by the trigger settings

Rare events

Single: Captures and displays a single frame that satisfies the trigger conditions, and then stops. The

following trigger events are ignored until the Single acquisition is restarted. Single-mode is suitable for:
One-shot events or periodic signals, such as power-on\off waveforms on a power rail

Rare events

Force: The oscilloscope triggers regardless of whether the input signal meets the trigger conditions or

not.
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165. Tri gger Type

16.5.1.

Overview

The trigger modes of the SDS7000A are digital designs. Compared with analog trigger circuits, digital

triggers can not only greatly optimize trigger precision and trigger jitter, but also support multiple trigger

types and complex trigger conditions.

Edg-eTri ggearri sinng edge, falling edge or b

Sl opéelriggeranwwthgem crosses ttwahiresridsehol d
selected time range

Pul sé&ri ggtelhenadt of a ptunlpud swhlevnedstsh de or
selected time range

Vi ded®V trigger on falling edge

Wi ndewrigger when the signal |l eaves the

I ntefrVYnrmlggthreseomond edge when the time b

outside a selected time range

EEREN

Dropoedtigget hwihgmal di sappeatrszrfooproulto nvga

RuntIrigger when a pulse crosses bleéotd
crossinghtrlreeshbdtd again

Patt-efmi gger when pattern condition tra

DC coupling

Serithrli gger on specified. cStalge tdHBmprtiem| a
anbecofier detail s.

QualifiTfedgger with edge trigger settin

satisfied

Nt h Edlgrei gger on the Nth edge of a bur st

Del ayri gger when the delay time betwddn

condition

EEBEEEN

Setup/-HFolidgger when the setup time or hao
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16.5.2. Edge Trigger

Edge trigger distinguishes the trigger points by seeking the specified edge (rising, falling, alternating)
and trigger level. The trigger source and slope can be set in the trigger dialog box.

Rising Edge Falling Edge

--------------------------- Trigger Level

Trigger Trigge
Point Point

Clickthe Source areato selectthe trigger source, and clickthe Slope area to selectrising, falling,

or alternating.
Rising -- Only trigger on the rising edge
Falling -- Only trigger on the falling edge

Alternating -- Trigger on both the rising and falling edge

Holdoff, coupling, and noise reject can be set in edge trigger, see the sections "Holdoff", "Trigger

Coupling” and "Noise Reject" for details.

Q Note: Perform Auto Setup , and the oscilloscope will set the trigger type to Edge.

1653. Sl opeigger

The slope trigger looks for a rising or falling transition from one level to another level in the specified
time range. For example, positive slope time is defined as the time difference between the two crossing

points of trigger level lines A and B with the positive edge as shown in the figure below.

Upper Level

Lower Level

—_—

Positive Slope Time
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Click the Source area to select the trigger source, and click the Slope area to select rising or
falling.

Rising -- Only trigger on the positive slope

Falling -- Only trigger on the negative slope

Adjust the Upper/Lower Level

The slope trigger requires upper and lower trigger levels.

Trigger

When the trigger type is sloping trigger, click the trigger
Level Upper

descriptor box, the pop-up quick menu will show two 80 0mvV

levels. Level Lower

30.0mv

etto 50%

Auto  Single Normal Force

The upper/lower level can be set in the following way:

Click the = Level Upper area in the quick menu to select the upper level, and then set the level value

by the virtual keypad, or the multi-functional knob, or the mouse wheel. To set the lower level is similar.

The lower level should always be less than or equal to the upper level. In the trigger descriptor box,
the current active level is displayed. On the left side of the following figure, "H" represents high level;

On the right side of the following figure, “L" represents low level.

Trigger C1DC Trigger C1DC
Auto H80.0mV gl Auto L 30.0mV
Slope Falling @ Slope Falling

Set Limit Range

Click the Limit Range area in the trigger dialog box to select the time condition and set the

corresponding time in the Upper Value / Lower Value area.

Less than atime valueY Oy -- Trigger when the positive or negative slope time of the input signal is

lower than the specified time value.

i nsti g l.ceonm 85



SD3 0AUs edanual

Great than a time valueY &y -- Trigger when the positive or negative slope time of the input signal

is greater than the specified time value.

Within a range of time values ¥ [--,--]y -- Trigger when the positive or negative slope time of the

input signal is greater than the specified lower limit of time and lower than the specified upper limit of

time value.

Outside arange of time valueY --][--y -- Trigger when the positive or negative slope time of the input

signal is greater than the specified upper limit of time and lower than the specified lower limit of time

value.

Holdoff, coupling, and noise reject can be set in slope trigger, see the sections "Holdoff", " Trigger
Coupling " and "Noise Reject" for details.

16.5.4. Pul se Trigger

Trigger on a positive or negative pulse with a specified width. Trigger source, polarity (positive,

negative), limit range, and time value can be set in the trigger dialog box.

Positive Pulse Width

------------------------------ Trigger Level

Negative Pulse Width

Less than a time valueY Gy -- Trigger when the positive or negative pulse time of the input signal is

lower than the specified time value. Below is an example of a trigger condition set to a positive pulse
width < 100ns

b= 100ns — b—100ns — _Trigger
] | [
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Great than ¥Gt-iTmd gwalruevhen t lae¢ i yes iptuil we ari meeg@f th

greater than t he Bepleccw fiise da naiemiegmymlteu emfapdo $i Dinveepul
width > 100ns

b 1000z —=]| b= 100nz -] ‘__,TriQQE-‘r
. |

Within arange of time values ¥ [--,--]y -- Trigger when the positive or negative pulse time of the input

signal is greater than the specified lower limit of time and lower than the specified upper limit of the

time value. Below is an example of a trigger condition set to 100 ns < positive pulse width < 300 ns.

e 100ns —| |f+—— 300ns —] fe— 200ns _..{f__Trigger
| | |

Outside arange of time valueY --][--§ -- Trigger when the positive or negative pulse time of the input

signal is greater than the specified upper limit of time and lower than the specified lower limit of the

time value.

Holdoff, coupling, and noise reject can be set in pulse trigger, see the sections "Holdoff", "Trigger

Coupling" and "Noise Reject" for details.

1655 Video Trigger

Video trigger can be used to capture the complicated waveforms of most standard analog video signals.
The trigger circuitry detects the vertical and horizontal interval of the waveform and produces a trigger
based on the video trigger settings you have selected. The SDS7000A supports standard video signals
for NTSC (National Television Standards Committee), PAL (Phase Alternating Line), HDTV (High-

Definition Television), and a custom video signal trigger.

Source, standard, and synchronization mode can be set in the video trigger dialog box. When the

synchronization mode is "Select", line and field can be specified.
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Click the Standard and select the video standard. The SDS7000A supports the following video

standards:

TV Standard Scan Type Sync Pulse
NTSC Interlaced Bi-level
PAL Interlaced Bi-level
HDTV 720P/50 Progressive Tri-level
HDTV 720P/60 Progressive Tri-level
HDTV 1080P/50 Progressive Tri-level
HDTV 1080P/60 Progressive Tri-level
HDTV 1080i/50 Interlaced Tri-level
HDTV 1080i/60 Interlaced Tri-level
Custom

The table below shows the parameters of the custom video trigger:

Frame Rate 25Hz, 30 Hz, 50 Hz,60 Hz

Of Lines 300 ~ 2000

Of Fields 1,2,4,8

Interlace 1:1,2:1,4:11,8:1

Trigger Position Line Field
(line value)/1(1:1) 1
(line value)/2 (2:1) 1,2,3,4,5,6,7,8
(line value)/4(4:1) 1,2,3,4,5,6,7,8
(line value)/8(8:1) 1,2,3,4,5,6,7,8
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Line value: The number of lines set in the Line (300 ~ 2000).

In the custom video trigger type, the corresponding "Of Fields" varies with the selection of t h terfaced
ratio. Therefore, the number of fields selected and the number of lines corresponding to each field can

also be varied. If the "Of Lines" is set to 800, the correct relationship between them is as follows:

Of Lines Interlace Of Fields Trigger Line Trigger Field
800 11 1 800 1
800 2:1 1/2/4/8 400 1/1~2/1~4/1~8
800 4:1 1/2/4/8 200 1/1~2/1~4/1~8
800 8:1 1/2/4/8 100 1/1~2/1~4/1~8

Set the video trigger for a video signal

Click Sync for trigger mode selection, video trigger mode has "Any" and "Select" options. In "Any
mode, the video signal can be triggered on any line that meets the conditions. In the "Select" mode,

the signal can be triggered by a specified field and a specified line.

For progressive scanning signals (e.g., 720p/50, 720p/60, 1080p/50, 1080p/60), only the specified line

can be selected to trigger when the synchronization modeisfiSel ect 0.

For interlaced scanning signals (such as NTSC, PAL, 1080i/50, 1080i/60, and Custom), when the

synchronization mode is "Select”, the specified line and the specified field can be selected to trigger.

The following table shows the corresponding relations between line and field for all video standards

(except for Custom)

Standard Field 1 Field 2
NTSC 1to 263 1to 262
PAL 1to 313 1to 312
HDTV 720P/50, 720P/60 1to 750

HDTV 1080P/50, 1080P/60 1to 1125

HDTV 1080i/50, 1080i/60 1to 563 1to 562
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To gain familiarization with the video trigger, try these two examples:

Trigger on a specific line of video (NTSC standard)

Use ACustomodo to trigger video signals

Trigger on a Specific Line of Video

Video trigger requires that any analog channel can be used as the trigger source with a synchronization

amplitude greater than 1/2 grid. The example below sets to trigger on Field 1, Line 22 using the NTSC

video standard.

1.

2.

Open the trigger menu.

In the trigger menu, click Type , and select "Video".
Click the Source and select C1 as the trigger source.
Click the = Standard and select the "NTSC".

Click the Sync and select the "Select" to make the Field and Line optional, then select "1" in
the "Field", and set the "Line" to "22" by using the mouse wheel or the virtual keypad.

SIGLENT Trig'd
& Utility CJ Display 7l Acquie ™ Trigger 3 Cursors [ Measure D4 Math B Analysis L 8 TRIGGER

fo

Standard

NTSC

Syne

‘ Field

DC1M Timebase Trigger c1
1X  500mv/div 0.00s 5.00us/div Auto 150mV  00:12:32
FULL  0.00V 250kpts  5.00GSals Video NTSC  2000/1/

Trigger on a \Bipk@d$)CCc Line of

Use "Custom” to Trigger Video Signals

Custom video trigger supports video signals with frame rates of 25, 30, 50, and 60 Hz respectively,

and the specified row is within the range of 300 to 2000. The following describes how to trigger a

"Custom" video signal.
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1. Open the trigger menu.

2. Inthe trigger menu, click the Type , and select "Video".
3. Clickthe Source and select C1 as the trigger source.
4. Clickthe Standard and select the "Custom".

5. Click the Custom Setting to open the custom setting menu and click the Interlace to select
the required interlace ratio (assuming that the interlace ratio is 8:1). Then set the frame rate and

select the number of lines and the number of fields.
6. Clickthe Sync to select the synchronization mode for the input signal:

a) Select the "Any" mode, and the signal can be triggered on any line that meets the trigger

condition.

b) Selectthe "Select" mode, then set the specified line and the specified field to trigger the signal.
Assuming that the "Field" is set to 8, you can select any field from 1 to 8, and each field can choose
any line from 1 to 100.

1656. Window Trigger

The window trigger is similar to the edge trigger, except that it provides an upper and a lower trigger

level. The instrument triggers when the input signal passes through the upper level or the lower level.

There are two kinds of window types: Absolute and Relative. They have different trigger-level
adjustment methods. Under the Absolute window type, the lower and the upper trigger levels can be
adjusted separately. The relative window provides adjustment for the Center value to set the window
center and the Delta value to set the window range. In this mode, the lower and the upper trigger levels

always move together.

Horizontal Trigger Position

Upper Level

- Lower Level

If the lower and the upper trigger levels are both within the waveform amplitude range, the

oscilloscope will trigger on both rising and falling edges.

If the upper trigger level is within the waveform amplitude range while the lower trigger level is out

of the waveform amplitude range, the oscilloscope will trigger on the rising edge only.
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If the lower trigger level is within the waveform amplitude range while the upper trigger level is out

of the waveform amplitude range, the oscilloscope will trigger on the falling edge only.

To set window trigger via the Absolute window type

Refer to "Adjust Upper/Lower Level" in the section "Slope Trigger".

To set window trigger via the Relative window type

When the window trigger type is set to "Relative”, click the Trigger
trigger descriptor box. The pop-up menu will show two user- Level +/Defta @
defined parameters: flLevel +/-Delta" and "Level Center". 50.0mvV

Level Center

250mv

Set to 50%

[ ]

Auto Single Normal Force

The above two parameters can be set in the following way:

Select the parameter in the Level +/-Delta area of the quick menu, then set the parameter value by
the virtual keypad, or the multi-functional knob or the mouse wheel. Setting the center level is similar.
In the trigger descriptor box, the current active level is displayed. "C" represents center level, "D"

represents scale.

Q Note: "Level +/-Del t a0 represents hal f Foodxample avhem
the value is 200mV, it represents a range of 2200 mV, which is a 400mV window.

Holdoff, coupling, and noise reject can be set in the window trigger, see the sections "Holdoff", "Trigger

Coupling" and "Noise Reject" for detalils.

16.5.7. I nterval Trigger

Trigger when the time difference between the neighboring rising or falling edges meets the time limit

condition.

When the trigger condition is set as an interval between two neighboring rising edges and it is less than
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the set time value, the trigger diagram is as follows:

Set Value
Foo .
F—— F———

I -
4 4

Trigger Trigger

Trigger source, slope (rising, falling), limit range, and time value can be set in the trigger dialog box.
Holdoff, coupling, and noise reject can be set in interval trigger, see the sections "Holdoff", "Trigger

Coupling" and "Noise Reject" for details.

16.5.8. Dropout Trigger

Dropout trigger includes two types: Edge and State.

Edge

Trigger when the time interval (HUT) from when the rising edge (or falling edge) of the input signal

passes through the trigger level to when the neighboring rising edge (or falling edge) passes through

the trigger level is greater than the set time, as shown in the figure below:

) —pi
e | —
3 |

IUTﬂ_?_I’UU_Lf_I

Trigger Trigger

State

Trigger when the time interval (HUT) from when the rising edge (or falling edge) of the input signal

passes through the trigger level to when the neighboring falling edge (or rising edge) passes through

the trigger level is greater than the set time, as shown in the figure below:

N M ¥

Il

Trigger Trigger
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Trigger source, slope (rising, falling), dropout type, and time value can be set in the trigger dialog box.
Holdoff, coupling, and noise reject can be set in the dropout trigger, see the sections "Holdoff", "Trigger

Coupling" and "Noise Reject" for details.

Q Note: Under dropout trigger, selecting the upper or lower edge refers to calculating the
timeout time from the edge, and the waveform may not necessarily be triggered on the

edge. As long as the set time value is less than HJT, the waveform is triggered from

the selected edge to the position where the set time value is met.

16.5.9. Runt Trigger
Runt trigger looks for pulses that cross one threshold but not another as shown in the figure below:

Positive Runt Pulse

\
\
|
High Level --- -t
1

Low Level —--F--F--t-——-b———d-—-b——f--b-—t——t——1———

Negative Runt Pulse

A positive runt pulse across through the low level but not the high level.

A negative runt pulse across through the high level but not the low level.

Holdoff, coupling, and noise reject can be set in the dropout trigger, see the sections "Holdoff", "Trigger

Coupling" and "Noise Reject" for details.

16.5.10. Pattern Trigger

The Pattern trigger identifies a trigger condition by looking for a specified pattern. The SDS7000A
provides 4 patterns: logical AND, OR, NAND and NOR combination of the channels. Each channel can
be set to "Low", "High" or "Don't Care". If all channels are set to "Dond Care", the oscilloscope will not
trigger. The result after the logical operation is triggered from true to false, that is, triggers on the falling

edge of the combined waveform.
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L Channell High

Channel2 Low

*, *® AND Waveform
Trigger Trigger
Position 1 Position 2
|! ‘ ‘! , OR Waveform
Trigger Trigger
Position 1 Position 2
NAND Waveform
Trigger Trigger
Position 1 Position 2
‘ \ AN | \'\ NOR Waveform
Trigger Trigger
Position 1 Position 2

Logic (AND, OR, NAND, NOR), source, limit range, and time value can be set in the trigger dialog box.

Source Setting

Click the Source Setting area to recall the following dialog box and set up for each channel

separately. Each channel can be set to "Low", "High" or "Don't Care". The threshold can be determined
by setting the Level Value

When digital channels are turned on, the logic state of the digital channel can also be set in the source
setting dialog box.

Source Setting

Source Setting.
General General Digital
Cc1 c2

Low Low

DO D1 D2 D3
Don't Care Don't Care Don't Care Don’t Care
Level Value Level Value

D4 D5 Dé D7
0.00v 0.00V

Don't Care Don't Care Don't Care Don’t Care

D8 D9 D1 D11

Don't Care Don't Care Don't Care Don't Care

D12 D13 D14
Don't Care on't Gare Don't Care

Theglical settingsof Theglical settings of

Limit Range

This setting is particularly useful to filter the hazard signals of combinational logic. When multiple

triggering positions simultaneously meet the pattern trigger conditions, a specific time value can be set
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to trigger the oscilloscope at the code type combination position that meets the time value. This setting

is particularly useful when filtering hazards in a combinational logic.

Holdoff can be set in pattern trigger, see the section "Holdoff" for details.

16.5.11. Qual i fiigegde rTr

The qualified trigger is an edge trigger after a user-defined qualified condition is satisfied. So a qualified

trigger has two sources; one is the source of the edge trigger, and the other is the qualified source.

The qualified typesinclude i St at edo, A St at e,awid hfi EDded ea yviVhénhieER gl eady 0 .
is AStateodo, t he oothefirstetdge whemtpeaqualifiedisaqugeis irsthe specified state
(HighorLow).When t he type i s afingtinittcanditan idalso abaddbla.y 0 ,

Qualified
Source
Edge
Trigger
Source
A
Trigger Qualified State = High
Position Edge = Rising
When the type is AEdged, the oscill oscope triggers
Falling) of the qualified sour ateelimidorditionishwailadley pe i s
Qualified
Source
Edge
Trigger
Source
A
Trigger Qualified Edge = Rising
Position Edge = Rising

Click the Qualify Setting region to set the qualified source and threshold; Click the Edge Setting

region to set the edge trigger source, threshold, and slope.
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16.5.12. Nt h Edge Trigger

Nth edge trigger is similar to an edge trigger with conditions. The trigger is satisfied after meeting the
user-defined idle time and edge number conditions. As shown in the figure below, when the idle time
between the pulse trains is greater than the specified idle time, it is triggered on the third falling edge

of the pulse train.

| €— ldle Time —>>1  Trigger g

UL JERERA

Trigger source, slope (rising, falling), idle time, and edge number can be set in the trigger dialog box.

Holdoff, coupling, and noise reject can be set in the Nth edge trigger, see the sections "Holdoff",

"Trigger Coupling" and "Noise Reject" for details.

16.5.13. Del ay Trigger

A delay trigger is true when the edge of source B occurs after meeting the set conditions of source A
and a user-defined delay time. The setting of source A is similar to that of the pattern trigger and can
be used for logical "and" combination of multiple channels. The slope in the source A setting refers to

the Slope of the combined logical results in the Source Setting .

EdgeA = Rising
EdgeB = Falling

SourceA

SourceB

L etk

D-
_L

Click the SourceB Setting region to set the edge trigger source and slope. Click the = Limit Range

and Upper /Lower Value region to set the delay time condition.
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165.14. Setup/ Hol d Trigger

The clock and data sources need to be set in the setup/hold trigger setting. The set-up time starts when
the data signal crosses the trigger level and ends when the specified clock edge arrives. The holding
time starts when the specified clock edge arrives and ends when the data signal crosses the trigger
level again (as shown in the figure below). When the set-up time or hold time meets the preset time

limit conditions, the oscilloscope will trigger.

|

I I : I ::
Data X |

I | |

I I I
Clock | I I
(rising I I
o, —— o

Setup time Hold time

Click the Clk Setting region to set the clock source, threshold, and slope; Click the ~Data Setting

region to set the data source, threshold, and state.

16.5.15. Ser i al Trigger

Refer to Chapter fSerial Trigger and Decodeofor detailed information.
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166. Tri gger

Sour ce

The trigger sources supported by each trigger type are different. See the table below for details:

Trigger Type Cl1~-C4 EXT, EXT/5 AC Line DO0~D15
Edge a a a a
Slope a X X x
Pulse a X x E
Video a x X x
Window a X X x
Interval a x X a
Dropout a X X a
Runt a X X x
Pattern a x x a
Serial a X X a
Qualified a X X a
Nth Edge a X X E
Delay a X X 5
Setup/Hold a X X a
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16.7. Hol dof f

Holdoff is an additional condition for triggers and can be used to stabilize the triggering of complex

waveforms (such as a pulse series). It can be set to a time or number of events.

Holdoff by Time

Holdoff time is the amount of time that the oscilloscope waits before re-arming the trigger circuitry. The

oscilloscope will not trigger until the holdoff time expires.

Use the holdoff to trigger on repetitive waveforms that have multiple edges (or other events) between
waveform repetitions. You can also use holdoff to trigger on the first edge of a burst when you know

the minimum time between bursts.

For example, to achieve a stable trigger on the repetitive pulses shown in the figure below set the
holdoff time (t) to 200ns<t<600ns.

Holdoff Oscilloscope triggers here
I l ¥ * L i
' EDﬁ ns BDﬁ- ns

Holdoff by Event

The Holdoff event sets the number of events that the oscilloscope counts before re-arming the trigger
circuitry. The oscilloscope will not trigger until the counter that tracks holdoff events reaches the set

value. In the following figure, the holdoff event is set to 3, and the signal is triggered on the fourth edge.

Holdoff Oscilloscope triggers here

LU L

[ » ! -e

Parameter Start Holdoff On defines the initial position of holdoff. It characterizes the relationship

between the initial starting position of each triggering release and the previous triggering position.
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Holdoff
Acq Start Oscilloscope triggers here
iy ipliglin
’ — "™,
_/Last Tr_|g Time Oscilloscope triggers here
Oscilloscope triggered here
last time

Acq Start -- The initial position of holdoff is the first-time point satisfying the trigger condition. In the

example above, each holdoff starts from the first rising edge of the pulse sequence.

Last Trig Time --The initial position of holdoff is the time of the last trigger. In the example above, the
last trigger position is at the second rising edge of the pulse sequence and the second holdoff starts

from that point.

168. Tri gger Coupling

The coupling setting of a trigger is only valid when the trigger source is C1~C4, EXT, or EXT/5.

DC: Allofthesi gnal 6s frequency components ar-fequecypl ed

bursts or where the use of AC coupling would shift the effective trigger level.

AC: The signal is capacitively coupled. DC levels are rejected. See the datasheet for details of the

cut-off frequency.

HFR: Signals are DC coupled to the trigger circuit and a low-pass filter network attenuates high
frequencies (used for triggering on low frequencies). See the datasheet for details of the cut-off

frequency.

LFR: The signal is coupled through a capacitive high-pass filter network, DC is rejected and low
frequencies are attenuated. For stable triggering on medium to high-frequency signals. See the

datasheet for details of the cut-off frequency.
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169. Noi se Rej ect

Noise Reject adds additional hysteresis to the trigger circuitry. By increasing the trigger hysteresis, the

noise immunity becomes better but the trigger sensitivity degrades.

Noise Reject = Off

Noise Reject = On
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16.10.Zone Trigger

The SDS7000A includes a zone trigger to help isolate elusive glitches. There are two user-defined
areas: Zonel and Zone2. Users can set the property of each zone as fintersectoor fot intersectdoas
an additional condition to further isolate the interesting event quickly. il nt er sect 6 only i nc

t hat occur withnnhetbBectonevenhNstinclude all event s

Click Trigger > Zone to recall zone dialog box:

A. Turn on or off zone trigger

B. Selectthe source: C1~C4
Source
C. Turn on or off zonel c1
D. Setthe property of zonel: Intersect or Not Intersect
E. Setthe coordinate of zonel. The range is within the
waveform area ) "oy

Intersect
F. Turn on or off zone2

E Zone1 Setting
G. Setthe property of zone2: Intersect or Not Intersect

H. Set the coordinate of zone2. The range is within the

waveform area
Property

G

Intersect

H Zone2 Setting

The zones can be created and moved by the mouse or by setting Zone Setting in the dialog box.
The color of the zone6 s 0 ustcdngistert with the color of the specified source (Channel 1 = Yellow,

etc...).
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Mouse

When the zone trigger is turned on, click-and-hold on any position within the waveform area and draw

a rectangular box, as shown in the following figure:

Once a zone is created, it can be moved by dragging.

AN AL A AN A |

Select C1 as the source, turn on zonel, Select C1 as the source, turn on zonel,

and set the property as "Intersect" and set the property as "Not Intersect"
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Dialog Box

Click Zone > Zone Setting to recall the dialog box. ZONEL SETTING

A. Set the left border of the zone

B. Set the right border of the zone

C. Set the top border of the zone
D. Set the bottom border of the zone
E. Return to the previous menu

Click the regions above to set the value by the mouse wheel or

the virtual keypad. -30.4mV

Return

Q Note: If zonel and zone2 are both turned on, the result of the "AND" operation in two
zones becomes the qualified condition of triggering.

Below is an example in which we want to capture a waveform of bus contention using the SDS7000A:

With a simple edge trigger, it is unlikely to trigger consistently on this anomaly. Thanks to the high
waveform update rate of the SDS7000A, we can confirm there is bus contention happening by enabling

the persistence display, as shown in the figure below:
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In this case zone trigger is a quick and simple way to capture the waveform. Enable the zone trigger,

and draw a box to intersect with the bus contention part, as shown in the figure below:

Now, we can accurately capture the exact bus contention waveform:

106 int.siglent.c






















































































































































































































































































































































































































































































































































































































































