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1 Introduction

This user manual includes

important safety and installation  information

related to the SDS2 000X Plus series oscilloscopes and includes simple

tutorials for basic operation of the oscilloscope.

The series includes the following models:

Model Analog Bandwidth

SDSZ504X Plus | 500 MHz bandwidth , 4-channel, 2 GSa/s Sample rate
SDSAH02X Plus | 500 MHz bandwidth , 2-channel, 2 GSa/s Sample rate
SDS2Z354X Plus | 350 MHz bandwidth , 4-channel, 2 GSa/s Sample rate
SDSZ352X Plus | 350 MHz bandwidth , 2-channel, 2 GSa/s Sample rate
SDS204X Plus | 200 MHz bandwidth , 4-channel, 2 GSa/s Sample rate
SDS202X Plus | 200 MHz bandwidth , 2-channel, 2 GSa/s Sample rate
SDS2104X Plus | 100 MHz bandwidth , 4-channel, 2 GSa/s Sample rate
SDS2102X Plus | 100 MHz bandwidth , 2-channel, 2 GSa/s Sample rate

SDSAD74X Plus

70 MHz bandwidth , 4-channel, 2 GSa/s Sample rate

SDS272X Plus

70 MHz bandwidth , 2-channel, 2 GSa/s Sample rate
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2 General Safety Summary

This chapter contains information and warnings that must be followed

to keep the instrument operating under the appropriate safety

conditions. In addition to the safety precautions specified in this section,

you must also follow recognized safety procedures.

2.1 Safety Terms and Symbols

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 informati  on or documents in order to protect

against personal injury or damage to the instrument.

This symbol warns of a potential risk of shock hazard.

A\
A\
1l

This symbol is used to denote the measurement ground

connection.

This symbol is used to denote a safety ground connection.

D
b

This symbol shows that the switch is an On/Standby switch.

When itispressed ,thescopeds state switch
Operation and Standby. This switch  does not disconnect the
device's power supply. To completely power off the scope, the

power cord must be unplugged from the AC socket after the

oscilloscope is in the standby state.

This symbol is used to represent an alternating current, or "AC".
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CAUTION | The "CAUTION symbol indicates a potential hazard. It calls
attention to a procedure , practice or condition which may be
dangerous if not followed . Do not proceed until its conditions

are fully understood and met.

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

conditions are fully understood  and met.

2.2 Working Environment

This instrument is intended for indoor use and should be operated in a

clean,dry envi ronment with an ambient-40efm@er atur
Temperature
Operating: 0 wto +40 w

Non-operation: -20 w to +60 w

Humidity
Operating: 85% RH, 40 ., 24 hour s

Non-operating: 85% RH, 65 w, 24 hours

Altitute
Operating: 4 3,000 m

Non-operating: Y 15,266 m
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Note: Direct sunlight, radiators, and other heat sources should be taken

into account when assessing the ambient temperature.

A WARNING: Do not operate the oscilloscope in an explosive

atmosphere or wet and damp conditions.

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

safety standard per the following limits:
Installation (overvoltage) Categor y: Il (Mains Supply Connector)
Degree of Pollution : I

Degree of P rotection : 1P20

Note:

Installation (Overvoltage) Category Il refersto  the local distribution level
which is applicable to equipment connected to the mains supply (AC

power source).

Degree of Pollution 1l refersto a working environment wh ichis dry and
non - conductive pollution occurs. Occasional temporary conductivity

caused by condensation is expected.

A CAUTION: Protect the display touch screen of the scope from

excessive impact .
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A CAUTION: Do not exceed the maximum specified front panel
terminal (CH1 , CH2, CH3, CH4, EXTvoltage levels. Refer to

Specifications for more details.

A CAUTION: Do not connect or disconnect probes or test leads while

they are connected to a voltage source.

2.3 Cooling Requirement s

This instrument relies on forced air cooling with internal fans and
ventilation openings. Care must be taken to avoid restricting the ai  rflow
around the apertures (fan holes) at 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.

A CAUTION: Do not allow any foreign matter to enter the scope

through the ventilation holes,  etc.

2.4 AC Power

The instrument operates with  a single -phase, 100 to 240 Vrms ( +/-10%)
AC power at 50/60 Hz (+/-5%), or single -phase 100 - 120 Vrms (+/ - 10%)
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AC power at 400 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  (probe s,

PC port plug -in, etc.), the instrument can consume up to 100 W of power

Note: The instrument automatically adapts to the AC line input within the

following ranges

Voltage Range: 90 - 264 Vrms 90 - 132 Vrms

Frequency Range: 47 - 63 Hz 380 - 420 Hz

2.5 Power and ground connection s

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 connection. The AC inlet ground
terminal is connected directly to the frame of the instrument. For
adequate protection against electrical shock hazard, 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.
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A Warning: Electrical Shock Hazard!

Any interruption of the protective  ground conductor within 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, unplu g the instrument

power cord from the AC socket.

The power co rd should be unplugged from the AC outlet if the scope is

not to be used for an extended period of time

A CAUTION: The outer shells of the front panel terminals (CH1, CH2,
CH3,CH4,EXT)arec onnected to the instru

therefore to the safety ground.

2.6 Calibration

The recommended calibration interval is one year. Calibration should be

only performed by qualified personnel .

2.7 Cleaning

Clean only the exterior of the instrument, using a damp, soft cloth. Do
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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 cleanin  g.

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

Refer servicing to qualified personnel

2.8 Abnormal Conditions

Only operate the instrument for the purposes specified by the

manufacturer .

Do not operate the scope if there are any visible sign s of damage or ifit

has been subjected to severe transport stresses

If you suspect the scope & protection has been impaired, disconnect the
power cord and secure the instrument against any unintended

operation.

Proper use of the instrument  requires reading and understanding all of

the instruction s and labels.

A Warning : Any use of the scope in a manner not specified by the

manufacturer may impair the instrument & safety protection. This
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instrument s hould not be directly connected to human subjects or

used for patient monitoring
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Exigence de Sécurité

Ce chapitre contient des informations et des avertissements qui doivent

étre suivis pour maintenir | "instrument en
conditonsde s écur i té appropri ées. En plus des pr
spécifiées dans cette section, vous devez ¢
procédures de sécurité reconnues.
Termes et symboles de sécuritéeé
Lorsque les symboles ou termes suivants apparaissent sur le panneau
avant ou arriere de | "instrument ou dans Cce¢€
particulier en termes de sécurité.
A Ce symbole est wutilisé |l orsque

Reportez -vous aux inf ormations ou documents joints afin de

vous protéger contre |l es blessu

l'instrument.
A Ce symbole avertit d'un risque
L Ce symbole est wutilisé pour dés
B mesure.

sécurité.

@ Cesymboleest utilisé pour indiquer
(l) Ce symbole indique que l'interrupteur est un interrupteur
marche [/ veille. Lorsqu'il est
bascule entre Fonctionnement et Veille. Ce commutateur ne

décontneecpas | '"alimentation de |

compl etement | ' oscilloscope, | e
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débranché de | a prise secteur u
veille.

—— Ce symbole est wutilisé pour rep
"AC".

CAUTION | Le symbole " CAUTION' indique un danger potentiel. Il attire
| "attention sur une proceéedur e,
qui peut étre dangereuse si el |
pas tant que ses conditions n'o
comprises et remplies.

WARNING | Le symbole " WARNING' indique un danger potentiel. Il attire

| *attention sur une procédur e,

qui, si elle n'"est pas suivie,
corporelles ou lamort. Siun AVERTISSEMENT est i nd
continuez pas tant que |l es cond

enti érement comprises et rempl.

Environnement de travail

Cet i nstrument est destiné a une wutilisati
dans un environnementpropreet sec avec une plage de temp
ambi ante de 0 ° C a 40 ° C.

Températur e

En fonctionnement : 0O w a +40 w

Hors fonctionnement: -20 wv a +60 w

Humi di t é

Foncti onnement : 85% HR, 40 e, 24 heures
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Hors fonctionnement: 85% HR, 65 uw, 24 heur €
Altitude
Fonctionnement: 1y 3000m

Al "arrét: y 15 266 m

Remarque:La | umi ere directe du soleil, | es rad
de chaleur doivent étre pris en compte | or s

température ambiante.

A AVERTISSEMENT'utilisez pas l'oscilloscope dans wune at
explosive ou dans des conditions humides et humides.

La conception de | '"instrument a été veérifié

de sécur it él sdioN ledlithited sbivantes:

Catégorie d'installation (dalimerttaoms i on) :
secteur)
Degré de pollution: I
Degré de protection: |1 P20
Remarque :
La catégorie 1|1 d'"installation (surtensi or
di stribution | ocal, qui s'"appligue aux équ

(source d'alimentation CA).
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Degré de pollution Il fait référence a un
une pollution non conductrice se produit.
occasionnell e causée par |l a condensation es
A ATTENTION:Pr ot égez | ' écr an t atoutiindagt d

excessif.
A ATTENTION:Ne dépassez pas | es niveau

spécifiés aux bornes du panneau

Reportez-vous aux Spécifications pour
A ATTENTION:Ne connectez ou dé sondesoelest e ]

cordons de test |l orsqu'ils sont
Exigences de refroidissement
Cet i nstrument repose sur un refroidissen
ventilateurs internes et des ouvertures de
doivent étre prises pour éviter de restreind
ouvertures (trous de ventilateur) de <chag
assurer une ventilation adéquate, i est n
mi ni mum de 15 cm (6 pouostramentsur | es cO0t és
A ATTENTION:Ne bl oquez pas | es trous d

deux cb6tés de |l a lunette.
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A ATTENTION:Ne | ai ssez aucun corps étr
lunette par les trous de ventilation, etc.

AC Power

L'instrument fonctionne avecune al i ment ati on CA monophasée
240Vrms (+/-10%) a 50/-6@%) Hou( monopil20s/éme 100
(+/-10%) Ali mentationb®WC a 400 Hz (+/

Aucune sélection manuelle de | a tension n' e

s'"adapte automati queedlgnet a | a tensi on

Selon le type et le nombre d'options et d'accessoires (sondes, plug -in de

port PC, etc.), l "i nstrument peut consommer

Remarque: | "i nstrument s' adapte automati gquemer

CA dans les plages suivantes:

Plage de tension: 90 - 264 Vrms 90 - 132 Vrms

Gamme de
47 - 63 Hz 380 - 420 Hz
fréquences
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Connexions d'alimentation et de terre

L'instrument comprendun j eu de cordons mis a | a terre

bY

fiche polarisée a trois bornes moul ée et u

(Type C13) pour eéetablir | a tension de 1|ign
terre de sécurité. La borne deireatiensest a | a t e
connect ée au chassi s de l "instrument . Pou
contre | es risques d' électrocution, l a fi cl
é€tre insérée dans une prise secteur corresp

de sécurité av saz urligapeménele comlon d'alimentation

spécifi é pour cet instrument et certifi é pc

A Avertissement: r i sque de choc él ectrique

Toute interruption du conducteur

Il "intérieur ou a | "wexlteéédrdé&éwandex i

borne de terre de sécurité cr ée

L'interruption intentionnelle est interdite.

La position de | "oscilloscope doit permettr
éteindre compl et ement | "' oscel koodsnc op e, d

d'alimentation de l'instrument de la prise secteur.

A

Le cordon d'alimentati on doi t étre débranc

l unette ne doit pas étre utilisée pendant
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A ATTENTION:l es envel oppes ext ér i eneaue s
avant (CH1, CH2, CH3, CHA4 , EXT)

l "instrument et donc a |l a terre

Etalonnage

L'"intervalle d'étalonnage recommandé est d'
étre effectué que par du personnel qualifi é
Nettoyage

Nettoyez uniquement | "'"extérieur de | "instr.?
doux et humi de. N'"utilisez pas de produits
abrasifs. Ne | aissez en aucun cas | " humidi't
Pour éviter |l es chocs I|étodantdalimentators, débr anct

de la prise secteur avant de le nettoyer.

A Avertissement: r i sque de choc électrique

7

Aucune piéce réparable par | " opé

les capots.

Confiez | entretien a un personn
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Conditions anormales

Utilisez | '"instrument wuniquement aux fins s

N'utilisez pas la lunette s'il y a des signes visibles de dommages ou si elle

a été soumise a de fortes contraintes de ¢tr

Si vous pensez que la protection de loscil oscope a et é altér

débranchez | e cordon d'"ali mentati on et s é
toute opération involontaire.
Une bonne utilisation de | "i nstrument n €
compr éhension de toutes |l es instructions et
A Avertissement: Tout e utilisation de | "' os
non spécifiée par |l e fabricant p
sécurité de | "instrument. Cet i n

directement connecté a des suj et

surveillance des patients.
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3 First steps

3.1 Delivery Checkilist

First, verify that all items listed on the packing list have been delivered. If

you note any omission s 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

3.2 Quality Assurance

The oscilloscope has a 3 -year warranty (1 -year warranty for probe
attachments) from the date of shipment, during normal use and

operation. SIGLENT can repair or replace any product that is returned to
the authorized service center during the warranty period. We must first
examine the product to make sure that the defect is caused by the

process or material, not by abuse, negligenc e, accident, abnormal

conditions or operation

SIGLENTshall 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 device s/incorrect connection
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c)

The use of non -SIGLENTaccessories or 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 b een thoroughly tested and is

presumed to be functional. N evertheless , itis supplied without warranty

of any kind covering detailed performance. Products not made by

SIGLENT are covered solely by the warranty of the original  equipment

manufacturer.

3.3 Maintenance Agreement

We provide various services on the basis of maintenance agreements.

We offer extended warrant ies as well as installation, training,

enhancement and on -site maintenance and other services through

specialized supplementary support agree  ments. For details, please

consult your local SIGLENT customer service center or distributor.
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4 Document Convention s

For convenience, text surrounded by a box border is used to represent

the button of the front panel. For example, |Print|represents the "Print"

button on the front panel. Italicized text with shading is used to
represent the touchable or cli ckable menu /button/region  on the touch
screen.For example, DISPLAYrepresent sthe "DISPLAY"menu on the

screen:

& Utility ™ Trigger #: Cursors [o. Measure r7i Acquire [J Displa “‘ ) Analysis

For the operation s 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’| System Setting: Upgrade

Press the |Utility | button on the front panel  as step 1, click the System

Setting option on the screen as step 2, and click the Update option on

the screen as step 3 to enter the upgrade interface.
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5 Getting Started

5.1 Power on

SDS200X Plus provides two ways for power on , which are :

Power on Line

When t he drPLmede option is enabled, once the oscilloscope is
connected to the AC power supply through the power cord, the
oscilloscope boots automatically . This is useful in automated or remote
applications where physical access to the instrument i S

difficult/impossible.

Steps for enabling the "Power on Line" function :

Utility’| Power On L ine

Power on by Manual

When the "Power onL i ne d oipdisabted , the power button on the

front panel is the only control for the power state of the oscilloscope.

5.2 Shut down

Press the power button to turn off the oscilloscope . Or follow the steps

below:
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utility’  Shutdown

Note:

The Power button does not disconnect the  oscilloscope from the AC
power supply. The only way to fully power down the instrument is to
unplug the AC power cord from the outlet. ~ The power co rd should be
unplugged from the AC outlet if the scope is not to be used for an

extended period of time.

5.3 System Status

Follow the steps below to examine the software and hardware versions

of the oscilloscope.

Utility’| System Setting System Status

See the section " System Statu s" for details.

5.4 Install Option s

Alicense is necessary to unlock a software option. See the section "

Install Option " for detail s.
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6 Probe

The SDS200X Plus series oscilloscope package includes passive probe s

as standard accessories. Please visit the website at www. siglent .com for

technical data and ordering information

6.1 Probe Safety

A guard around the probe body provides a finger barrier for protection

from electric shock.

Connect the probe to the oscilloscope and connect the ground terminal

to ground before you take any measurements.

Note:

To avoid electric shock when using the probe, keep fingers behind

the guard on the probe body.

To avoid electric shock while using the probe, do not touch metallic
portions of the probe head whil e itis connected to a voltage source.
Connect the probe to the oscilloscope and connect the ground

terminal to ground before you take any measurements.
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6.2 Probe Compensatio n

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

error. The probe compensation procedures are as follows

1. Connect the coaxial cable interface (BNC connector) of a passive

probe to any channel of the oscilloscope.

2. Connectthe probeto t he dCompensation Signal OQutp
Terminal d Gal) on the front of the oscilloscope. Connect the
ground alligator clip of the probe to t

under the compensation signal output terminal.

3. Press the Auto Setup|button.

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

Under Perfectly Over
Compensated  Compensate Compensate
d d

5. Use a non-metallic driver to adjust the low  -frequency
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compensation adjustment hole on the probe until the waveform
di splayed is as the dPerfectly compensa

above.
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7 Quick Start

7.1 Front Panel Overview

B

o, oSS

= & = &
'@U‘“fﬂ
.m-

U o0

a | 7A 7R A A = ="
S ool m [T O
o 0

A. Touch Screen Display : The display and major functions area . See

the "Touch Screen Display " chapter for more details

B. Font Panel: Includes knobs and buttons. See the chapter "Front

Panel” for more details .
C. WaveGen: Built -in waveform generator output.

D. Probe Compensation/ Ground Terminal : Suppliesa 0-3.3V, 1 kHz

square wave for compensating the probes.

E. USB HostPorts: Connect the USB host ports to USB storage

devices for data transfer or USB mouse / keyboard for control.

F. Digital Input Connector : Receives digital signals from the
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SPL2016 digital probe.
G. Analog Input Connectors
H. Power Switch

I. Supporting Legs : Adjust the supporting legs properly to use them
as stands to tilt the oscilloscope for stable positioning of the

oscilloscope.
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7.2 Rear Panel Overview

A. Auxiliary Out: Outputs the trigger indicator. When Pass / Fail is

enabled, outputs the pass / fail signal.
B. Ext Trigger Input
C. LANPort: Connect the port to the network for remote control.

D. USB Ports: One USB device to connect with a PC for remote
control and one USB host to connect with a USB storage device or

USB mouse / keyboard.
E. AC Power Input

F. Handle
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7.3 Connecting to External Devices/Systems

7.3.1 Power Supply

The standard power supply for the instrument is 100~240 V, 50/60 Hz or
100~120 V, 400 Hz. Please use the power cord provided with the

instrument to connect it to AC power.

7.3.2 LAN

Connect the LAN port to the network with a network cable with RJ45

head for remote control.

Follow the steps below to set LAN connection:

Utility [ System Setting™ 1/O" LAN Config

7.3.3 USBPeripherals

Connect a USB storage device (FAT32 format) to one of the USB host
ports for data transfer, or connect USB mouse  / keyboard to one of the

USB host ports for controlling the instrument.

7.3.4 Auxiliary Output

When Mask Test is enabled, the port outputs the pass / fail signal,

otherwise , it outputs the trigger indicator.
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See the chapter "Mask Test" for more details.

7.3.5 Probes

The SDS200X Plus series oscilloscope supports active probe and
passive probe s. The specifications and documents of the probe can be

obtained at www. siglent .com.

7.3.6 Logic Probe

To connect the logic probe: Insertthe probe, with the correct side facing

up, until you hear a dclickd.

To remove the logic probe : Depress the buttons on each side of the

probe, then pull out it.
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8 Touch Screen Display

8.1 Overview

The entire SDS2000X Plus display is a capacitive touch screen. Use your

fingers to touch, drag, pinch, spread, or draw a selection box. Many

controls that display information al so wor k
other functions. If you using any mouse, you can click anywhere y that

you can touch - to activate a control; in fact, you can alternate between

clicking and touching the control, whichever is convenient.

£ Utility L3 Display Tl Acquire ™ Trigger HF Cursors [ Measure P4 Math [& Analysis

F

Channel

I
|
I
|
|
1= 1.000ms D Coupling
: DC

[—— | IA—
BW Limit

Full
Probe
1X
Label
1

Apply To
[ER—————
Impedance

X2= 2.000ms ™mQ

|

|

|

|

|

: Unit

| A

1

DES0 Timebase Trigger c1DC —
500mVy/div -1.50ms  500us/div. Auto 0.00vV  18:18:19

0.00v 10.0Mpts EDDGSzG Zdge Rising  2019/9/16

A. Menu Bar

B. Grid Area

C. Trigger Level Indicator
D. Cursors

E. Channel Descriptor box descriptor boxes
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F. Trigger Delay Indicator
G. Timebase and Trigger descriptor box

H. Dialog Box

Trigger Level L ine (Vertical) and Trigger Delay Indicator (Horizontal)

show the trigger position of the waveform

Cursor s show where measurement points have been set. Move the

cursors to quickly reposition the  measurement point.

Channel Descriptor box es include analog channels (C1 ~ C4 ), digital
channels (D), math (F1 ~ F2 ) and reference (Ref). They are located under
the grid area, showing the parameters of the corresponding traces.

Touching the boxes creates a dialog box.

Timebase and Trigger Descriptor box es show the parameters of the
timebase and trigger respectively. Touching the boxes creates a dialog

box for the selected item

The backlight of the display is adjustable. Follow the steps below to adjust
the backlight :

Display[ Backiight
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8.2 Menu Bar

Menu bar with drop -down menus lets you access set -up dialogs and
other functions. All functionality can be accessed through the menu bar.

It is not necessary for co mmon operations . You can enter most menu s by
using the front panel or parameter description label s instead of the

menu bar . However, the following operations  can only be accessed

through the menu bar:
Utility >Help

Acquire >Sequence
Acquire >XY Mode
Analysis >Mask Test
Analysis >Bode Plot
Analysis >Power Analysis

Analysis >Counter
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8.3 Grid Area

The grid area displays the waveform traces. Traces can be moved by
dragging and re -scaled by pinch and spread. 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| /ntensity h

Display | Graticule

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.
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8.4 Channel Descriptor Box

A. Channel Index
Bb DCCSO B. Bandwidth Limit
1 00V/d|v o indicator
C. Coupling and Input
X 3.07V ]} o

Impedance
D. Vertical Scale
E. Vertical Offset
F. Probe Attenuation

Factor

Bandwidth Limit Indicator s:

The SDS200X Plus has two available bandwidth limits : 20 and 200 MHz.

They are indicated by the following icons:
By 20 MHz bandwidth fimit
Em 200 MHz bandwidth limit

Ew On 500 MHz mode |, anti -aliasing filteris automatically turned on when
the channelis in non -interleav ing mode (i.e. samplerate Yy 1 GSa/s). The

bandwidth of the anti -aliasing filter is around 350 MHz

None: Full bandwidth
Invert Indicator -- shows that the current channel isinverted:
mul Invert has been turned on

None: Invert has been turned off

Coupling and Input Impedance :
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ul DC coupling, 1 MS impedance
lH DC coupling, 50 € impedance
14 AC coupling, 1 MS impedance
ul AC coupling, 50 € impedance

‘+I 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: Setthe probe attenuation factor to match the
actual attenuation of the probe. The oscillo scope 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 1V/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.

l+| 1:1 attenuation, suitable for direct coaxial cable connection or

passive probe s with 1X attenuation

EEERy 10:1 attenuation , Suitable for general passive probes or active

probes with 10X attenuation
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RISy 100:1 attenuation, suitable for ~ some high-voltage probe s

-lﬂ Custom attenuation factor
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8.5 Timebase and Trigger Descriptor Box es

Timebase A. Trigger delay

A _1 50ms 500us/divB B. Horizontal scale
c 10.0Mpts 2.00GSa/s b Y timebase y

C. # Samples

Sample Rate

Trigger delay : The time offset of the 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 500 us/div, the time of each grid is
500 p sand the full -screen time range of the oscilloscope is 500 p

s/div¥10 div=5 ms.

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

Sample Rate : The current sampl e rate .
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Trigger source

Ingger AC1DCg

Trigger coupling

1 Auto
e Edge Falling ¢

Trigger mode

Trigger level

Trigger type

nmo o w >

Trigger slope

Trigger source
C1~C4Analog channel s
EXT. External trigger channel
EXT/5:5x attenuation of external trigger channel
AC Line: AC mains supply

DO0~D15: Digital channel s

Trigger coupling : Coupling mode of the current trigger source . Itis only

valid when the trigger source is C1~C4 EXTor EXT/5.

D4 Al'l the signal ds frequency components ¢
circuit for high -frequency bursts or where the use of AC coupling

would shift the effective trigger level.

ACu The signal is capacitively coupled. DC levels are rejected. See

the datasheet for details of the cut-off frequency .

HFR4 Signals are DC coupled to the trigger circuit, and alow  -pass
filter network attenuates high  frequencies (used for triggering on
low frequencies). S ee the datasheet for details of the cut-

off frequency .

LFR4 The signal is coupled through a capacitive high  -pass filter

network, DC is rejected and low frequencies  are attenuated. For
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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 ¢ ondition is found.

Normal: Sweeps only if the input signal meets the trigger condition.

Otherwise , it continues to display the last acquired waveform.

Stop: Stops the acquisition and displays the last acquired waveform.

Trigger level : The source voltage | evel 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.

48 / 335 WWW.SIGLENT.COM



SDS2000X Plus Series Digital Oscilloscope User Manual

8.6 Dialog Box

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 . Touching the 9 c1 A
bar can hide the dialog
Channel

box, and touch ing

again can open the

Coupling
dialog box . DC
B. Parameter setting area. BW Limit
Full
C. Scroll bar. When @
Probe

parameters are more

. 10X
than the display ed

Impedance

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

down, or rolling the

mouse wheel, it can
scroll to the area not

displayed .

To Set Parameter s

The SDS200X Plus provides a couple of different ways to input/ select

parameter s:
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Impedance Switch: Sets parameters with two states,

1MO such as to enable or disable a function.

Touch the switch region to change from

one state to the other.

List: Sets parameters
Coupling with more than two

DC options, such as the

coupling mode of
channels. Touch the
parameter region, and
then select the expected
option from the pop -up

list.

Virtual Keypad : Sets parameters with a

numerical value. Touch the parameter

region, and the parameter can be adjusted
by the universal knob on the front  panel;
touch the region again, then the virtual

keypad appears u
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L e tudesthe operation of setting the dd e s k e wd charnel as an

example: If the expected valueis65ns,input d65d on the virtual
keypad, and then choose the unit n to complete the operation. On the

virtual keypad, touching the button Max, Min, and Default quickly set the

parameter to its maximum, minimum and default values.

Hide Dialog Box

When the dialog box is opened, the grid area will be compressed
horizontally to display the complete waveform. After setting the
parameters, in order to achieve the best waveform display effect, you
can touch the title bar in the upper right corner to hide the dialog box.

Touching it again can open the dialog box

Turn on the Dialog box Turn off the Dialog box
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8.7 Touch Gestures

Waveforms, cursors and trigger level s can be adjusted and rectangular

zone can be drawn by touch gestures in the grid area.
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Drag the waveform leftand  right to Pinch and spread the waveform

move it on the horizontal axis horizontally to re -scale the timebase

Drag the waveform up and down to Pinch and spread the waveform

move it on the vertical axis vertically to re -scale the vertical gain
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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
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8.8 Mouse and Keyboard Operation

The SDSD00X Plus user interface features mouse control as well as the
touch screen. If the oscilloscope is connected to a USBmouse, you can
click on the object with the mouse instead of touching the object.

Similarly, if a USB keyboard is connected , you can use the keyboard to

input characters instead of using the virtual keyboard

8.9 Choosing the Language

Follow |Utility[ System Setting” Language to choose the language. S ee

the section " Langua ge" for details.
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9 Front Panel

9.1 Overview

The front panel is designed
to operate the basic functins
without having to open the
software menu. Most of the

front panel controls

duplicate functionality
available through the touch
screen display but the
operation is more quickly

achieved .

All the knobs on the front panel are  multi -
function. They can be pushed as well as

rotated . Pushing a knob quickly recalls a

specific function, which is indicated by  the

silkscreen near to the knob.
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9.2 Vertical Control

A. When a channel is disabled, push the channel button to turn it
on. When the channel is turned on but inactive, push the button
to activate it. When the channel is turned on and activated, push
the button to disable it

B. Press the button to turn on the digital channel and open the
DIGITALdialog box. Press again to turn off  the digital channel s.

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

D. Pressthe button to turn on the reference function and open the
REFERENCHIalog box. Press again to turn off  the reference
function.

E. Analog channel s (C1-C4), digital channel s (d), math (F1-F2) and
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reference s (Ref) share the same vertical knob. Rotate the knob to
adjust the vertical scale (volts/div) . Push to alternate between
coarse and fine adjustments. When the digital channel is active,
rotate the knob to change the selected digital channel.

Analo g channel s (C1-C4), digital channel s (D), math (F1-F2) and
reference s (Ref) share the same offset knob. Rotate the knob to
adjust the DC offset or vertical position of the channel. 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.

9.3 Horizontal Control

A. Rotate to adjust the horizontal scale
(time/div) . Push to enable Zoom . Push

again to exit Zoom mode.

B. Push to enable Zoom . Push again to exit

Zoom mode.

C. Push to enable ho rizontal Roll . Push again
to exit Roll mode. At timebase settings
larger than 5 0 ms/div , it is recommended
to set the oscilloscope to Roll mode so that

the waveform is displayed in real time.

D. Rotate to adjust trigger delay . Push to set

trigger delay to zero.
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9.4 Trigger Control

@

Ready Trigd)

A. Opens the trigger setup dialog box

B. Auto mode: Triggers after a preset period if no valid trigger

occurs
C. Single mode : Triggers once when all conditions are met
D. Normal mode : Triggers repeatedly when all conditions are met

E. Trigger level adjustment : Push to set the level to 50% of the

waveform

F. Trigger status light, Ready or Trig 'd

9.5 Run/Stop Button

Press the button to switch the acquisition state

Stop between Run and Stop. When the state is Run, and

the button is illuminated in yellow . When the state is

Stop, the button is illuminated in red.
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9.6 |Auto Setup|Button

. The oscilloscope will automatically  set the vertical
scale, horizontal scale, and trigger level according

to the input signal to get the optimum waveform

display. You can also perform an Auto Setup
operation following the steps Trigger ->Auto

Setup.

9.7 Common Function

l Search ! lNavigate! ' History !

A. Pressthe buttonto turn on the search function and open the

SEARCHIialog box. Press again to turn off  the search function.

B. Pressthe button to turn on navigate function and open the
NAVIGATHlialog box. Press again to turn off  the navigate

function

C. Press the button to turn on history function and open the

HISTOR Yialog box. Press again to turn off  the search function.

D. Pressthe buttonto turnon serial bus decode function and open
the DECODAlialog box. Press again to turn off  the decode

function .
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9.8 Cursors Control

A. Push the button to open the cursors

setup dialog box

B. Rotate the knob to move the selected

cursor . Push to select a different cursor .

9.9 Universal Knob

When the parameter setting area is highlighted,
you can use the Universal Knob to adjust or set
the parameter . Press the knob to select an
option from the list. The default function of the
Universal Knob is to adjust the intensity of the

waveform traces.

60 / 335 WWW.SIGLENT.COM



SDS2000X Plus Series Digital Oscilloscope User Manual

9.10 Other Buttons

Measure

Touch

Clear

Acquire

v
3
@
o
T
@

Display

Save
Recall

Utility

Enables/Disables measure ments and recalls the

MEASURHAialog box.

Performs a screenshot save to an external storage
device. The supported format

includes. bmp\ .jpg\ .png.

Enables/Disables the touch screen. The LED on the
button lights to indicate that the touch screen is

working .

Resets the oscilloscope to the default configuration

Clears the displayed data and any measurements,
including  display persistence,  measurement

statistics, average sweeps , and Pass/Fail statistics .

Recalls the ACQUIRHAlialog box.

Press the button to recall the DISPLAYdialog box. The
second press turn s on Persist and lights the button.

Press the button again to turn off Persist.

Recalls the SAVE/RECALIdialog box.

Recalls the UTIL/TYdialog box.

Recalls the AWGdialog box. The LED on the button

lights to indicate the output of the AWGIs enabled.
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10 Multiple Approaches to Recall Functions

The oscilloscope can recall functions through different approaches.

10.1 Menu Bar

£ Utility [J Display T Acquire ™ Trigger 3% Cursors [ Measure [ Math [&] Analysis

If you are familiar with common current 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 :

Trigger>Menu

The operations can be completed either by

touch or by mouse clicks.
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10.2 Descriptor Box

For setup of channel s, math, ref, timebase and trigger, there are dialog
boxes at the bottom of the display. For the introduction of the  descriptor
box, see sections "Channel Descriptor Box" and " Timebase and Trigger

Descriptor Box ".

For the example above, touch the trigger Tngger  c1DC
Auto 0.00v

descriptor box and the trigger setup dialog box Edge Falling

will be activate d.

10.3 Shortcut Button on the Front panel

Most of the functions of the oscilloscope can be recalled directly by the
shortcut button s on the front panel . See the chapter " Front Panel " for

details .

To open the trigger setup dialog box , press the

Setup|button in the trigger control area on the

front panel .
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11 Quickly Capture the Signal

This is an example describing how to acquire a signal quickly. In this
example , we assume the signal is connected to channel 1 and other

channels are disabled

First, press the channel 1 button to turn on channel 1. @
The LED on the button lights and the descriptor box of

channel 1 is displayed atthe bottom of the screen.

Second, press the |Auto Setup|button . The oscilloscope .
will automatically adjust the vertical scale, horizontal

scale, and trigger level according to the input signal to

get the optimum waveform display.

Auto Setup will not work on all signal types, especially time -varying bursts
or slow signals (< 100 Hz). If Auto Setup cannot achieve desired settings,
you can manually adjust the vertical, horizontal, and trigger systems. See
the chapters "Vertical Setup”, "Horizontal and Acquisition Setup" and

"Trigger " for details .
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12 Vertical Setup

12.1 Turn on/off a Channel

From the Front Panel

Push the channel button ¥ 1-4y to turn on the corresponding channel. Its
channel descriptor box and a dialog box will appear on the display.

Push the same button again to disable the channel.

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.

Select to add

"

Digital

Ref

Off

&2

DC1M
200y V/idiv 1
1X ¥ Tmy

b1

Turnon C1 Turn off C1
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12.2 Channel Setup

Touch the channel descriptor box, a quick dialog will pop up. Vertical

scale and offset can also be set from this dialog box.

A. Touch the region to set the vertical

A scale with the universal knob or

500mV virtual keypad

V| Coarse B. DO toincrease the vertical scale and
C
n to decrease

Position D

131V C. Checkto coarsely adjust the vertical
scale and uncheck to enable fine

adjust ment

CopyTo  Fast Apply To D. Touch the region to set the offset
G H
with universal knob or virtual

Off
I keypad

E. D toincrease the offset and n to

decrease
F. Setthe offset to zero

G. Copy the setting of current channel

to another channel

H. Quickly apply current channel as

source of a specified operation
|. Disable the channel

J. Openthe dialog box on the right side

The vertical scale can be adjusted in  coarse or fine mode . Use fine mode
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to scale the display such that the waveform fills the entire display to

achieve the best measurement accuracy in the vertical direction. The

oscilloscop e automatically switches to fine mode when the vertical scale

is altered by a touch gesture .

Activating a channel or touch

ing @ in the quick dialog of the channel

recalls the channel dialog box, displaying more parameters:

Turn channel on/off

g c1
B. Coupling (DC, AC or GND Chaml
C. Bandwidth limit (Full, 200 MHz or
20 MHz) Souhng
DC
D. Probe attenuation (1X, 10X, 100X BW Limit
or custom) Full
E. Setthe label text. Click to recall the Probe
label s etting. Users can customize B
the text and display of the label
F. Quickly appl y a specified operation
) Applied To
(Trigger, Cursor, Measure, FFT,
Search, Mask Test, Counter and Impedance
AWG) to current channel
G. Impedance
H. Units for the channel
I. Deskew
J. Enable/disable invert
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Coupling

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

display .

AC: The signal is capacitiv ely 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 signal or from

oscilloscope itself)

Bandwidth Limit

Full bandwidth  will pass through signals with  high -frequency
components , but it also means that noise with high -frequency
components can pass through.  When the frequency component of a
signal is very low, better signal -to-noise ratios ( SNR can be obtained by
enabling one of the available ban  dwidth limit s. The SDS200X Plus
provide s two bandwidth limit  options : 20 MHz and 200 MHz. The
bandwidth limit effectively lowers the input frequency response of the

input to the selected limit value.

Probe Attenuation

The SDS200X Plus provides 1X, 10X, 100X and custom probe attenuation

factor options. The custom value s can be between 10°~10° The
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oscillo scope 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 setto1  V/div if the probe attenuationis changed to
10X. If a standard probe with 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~F2 and RefA~RefD. The length of the label is

limited to 20 characters . The charac ters beyond th is length will not be

displayed. When t he dDi spl ayd optthedabel wilkbeset t o

displayed on the right side of the channel offset indicator.

The label s are hidden The label s are displayed

Applied to

With this setting, some common function s such as Trigger, Cursor,
Measure, FFT, Search, Mask Test, Counter, and AWG can be quickly
applied to the selected channel . Once a function is specified , it will switch

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

Impedance

1 MG : When a passive probe with high impedance is connected , the
impedance must be set to 1 M¢, otherwise the signal will not be

detected .

50 €: Suitable for high -frequency signals transmitted  through 50 €
coaxial cables and can minimize the amplitude distortion caused by

impedance mismatch ing.

Unit

Voltage unit "V" or current unit "A d . 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 throu gh different measurement paths may be
inconsistent . For example, two coaxial cables witha  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 clock and data), it may be

necessary to compensate the skew between channels .

The method of compensation:  Probe the same signal simultaneously
using t wo 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

70 / 335 WWW.SIGLENT.COM



SDS2000X Plus Series Digital Oscilloscope User Manual

coincide horizontally.

Before deskew After deskew

Note : When the channel with deskew compensation is the trigger source,

the trigger delay indicator does notchange asthe deskew value changes .

Invert

When invert is enabled , the waveform is displayed 180 degrees opposite
to the earth potential. This is a mathematical inversion and does not

physically change the actual potential of the input signal.

Before invert After invert
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13 Digital Channels

13.1 Overview

SP12016 Probe

The SPL2016is 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 own threshold, making it possible to simultaneously view

data from different logic families.
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Note: To avoid personal injury or damage to the logic probe and
A 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 environment

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
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SPL2016 if any parts are damaged. Maintenance work shall be performed

by maintenance personnel with appropriate qualifications.

Keep the product surface clean and dry

SDS 2000XP_MSOOption
The software option adds the following functions to the oscilloscope :

Digital channel acquisition and analysis - Acquire and analy ze the
signals connected to the digital logic probe, including waveform

display, s ave, 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 decod ing of a digital

channel requires the installation of the serial decode option .

13.2 Enable/Disable the Digital Channels

Turning on or off the d igital channels is similar to analog channels.
Digital data can be stored as waveform file s. Horizontal cursors and

most of the horizontal measurements also apply to digital waveforms.
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SIGLENT  Trigd =

it ienlay T Acalina . - Cursor: s Measure ™ M " =
£3 Utility CJ Display  ff Acquire ™ Trigger 3 Cursors [ Measure P4 Math B Analysis f= 1.000011kHz E DIGITAL c

Digital

0.00V

Threshold
(D15:08)

100mV

Channel

Deskew
0.00s
DC1M Timebase Trigger c1DC

2.00V/div 500MSals 0.00s 500us/div Auto 0.00vV 10
1% -3.30v 2.50Mpts 10.0Mpts 2.00GSa/s Edge Rising 2019/12A13

A. Digital channel waveform display, which shares the same grid

area with the analog channel s.
B. Digital channel descriptor box
C. Dialog box

D. Digital c hannel indicator s. Up to 16 digital channels are
organized in two groups with different thresholds : D15~D8 and

D7~DO0. Every channel can be turned on or off individually

E. Labelscan be setto data, address or custom characters .

From the Front Panel

Press the |Digital |button on the front panel to turn on digital channel s

and display the waveform s. Press again to turn off.

From the Touch Screen

Click + atthe bottom of the display and select the "Digital® to turnon ;

click the digital channel descriptor box , and clicking Off on the pop -up
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menu to turn off . Refer to the operation inthe chapter "Vertical Setup™”

for details.

13.3 Digital Channel Setup

Touch the digital descriptor box , then the quick menu of digital channel
settings pop s up above the descriptor box . In the menu height and

position of digital channel s can be set:

Digital A. Upper position limit of the digital
Position (@& channel display area. You can use
0.00 div the universal knob or virtual keypad

C Reset to set it. Decrease the height to

provide more adjustment area.

Height D
8.00 div

B. D toincrease position and n to

decrease the channel location
F Reset

C. Resetthe position to default value

D. The range in height of the digital

channel s display area . You can use
the universal knob or virtual keypad
to set it. If the display height covers
all of the available divisions, there
will not be room to adjust the

position.

E. O to increase and n to decrease
the number of divisions occupied by

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

H. Open digital dialog box on the right

side

Height =8div, Position =0div Height =4div, Position =1div

The quick menu only covers the height range and position of  the digital

channel s display area . More setting s can be found in the dialog box.
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Turn on/off the digital channels

Labels can be set to data, address

or custom characters .

The logic threshold of D7~D0O .The
oscilloscope will automatically set
the threshold according to
specified logic family, or user s can
set the threshold by manual using

the Custom option .

Logic threshold of D 15~D8

Set the channel s to be display ed
Deskew setting

Bus setting

Logic Threshold Setting

E DIGITAL

Digital

Label
Data

Logic Setting
(D7:D0)
TTL

Logic Setting
(D15:D8)
TIE

Channel

Deskew

The threshold level determines how the input signal is evaluated . The

threshold level can be set in the

Logic Setting . The input voltage less than

the threshold is recognized as a '0', and the input voltage greater than the

threshold is recognized as a dul d,
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f

Input
Signal _

Digital
Waveform

TTL
CMOS

LVCMOS 3.3V

LVCMOS 2.5V

Custom

Threshold

B P A, N — -

e T a AR VMt et L

The configurable logical level includes TTL, CMOS,
LVCMOS 3.3/, LVCMOS 2.5Vand Custom.

The setting range of the custom thresholdis -10.0Vto +

10.0V.
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14 Horizontal and Acquisition Setup

14.1 Timebase Setup

The timebase set up is used to adjust the scale and offset o f the X
(horizontal) axis. This setting applies to all analog, digital channel s and

all math traces except FFT

Touch the timebase descriptor box , the quick menu of the time base
settings will pop up . In the menu timebase (horizontal scale), delay and

other parameters can be set.

Main Timebase A. Setthe horizontal scale (timebase)

Timebase A by the virtual keypad

RIS
B. O toincrease and n to decrease

the horizontal scale

C. Set the trigger delay by the virtual
keypad

D. O toincrease and n to decrease

the trigger delay

Right
G

E. Setthe trigger delay to zero

Acquire Me””H F. Setthe trigger delay to the left part

of the screen

G. Setthe trigger delay tothe right

part of the screen

H. Open the Acquire dialog box
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14.2 Acquisition Setup

14.2.1 Overview

Touch Acquire Menu on the quick menu of the timebase settings , or press

the |Acquire| button on the front panel, or touch the menu bar

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

A. Select the interpolation mode 5 ACQURRE

B. Select the Acg mode

A Interpolation

C. Select the acquisition mode

(Normal / Peak) B Acq Mode

) Slow
D. Select the maximum memory

depth C

Acquisition
Normal

E. Recall the sequence dialog box Mem Depth

F. Select the vertical resolution .1In 10 20M
bits mode , the bandwidth is

Sequence

limited to around 100 MHz

Resolution

Acquisition : See the section " Acquisition " for details.

Memory Depth : The maximum memory depth that can be supported.

According to the formula acquisition time = sampl e points x sample
interval”, setting a large r memory depth can achieve a higher sample rate

for a given time base, but more samples require more processing time,
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degrading the waveform update rate . With 200 Mpts memory depth,
SDS200X Plus can still run at full sampl e rate (2 GSa/s) even when set to

the 10 ms/div timebase.

Note: The memory depth here is the upper limit of the memory space
allocated by the oscilloscope . The actual sampl e points are related to the
current time base and may be less than memory depth. The actual sample
point s informat ion can be obtained in the timebase  descriptor box (see

the section " Timebase and Trigger " for details).

The maximum memory depth in single -channel mode is 2 times that of

the dual -channel mode , as the following table:

Single -Channel Dual-Channel Mode
Mode

20k 10k

200k 100k

2M M

20M 10M

200M 100M

Single - channel mode (interleaving mode) : Only one of C1/C2is turned on ,

and only one of C3/C4 is turned on.

Dual-channel mode (non -interleaving mode) : Both C1/C2 are turned on,

or both C3/C4 are turned on .
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Interpolation -- Atsmall timebase settings , the number of original points
on the screen may be less than the number display pixelsin the grid area,
SO interpolation is necessary to display a continuous waveform.  For
example, at 1 ns/div timebase and 2 GSa/s sample rate , the number of
original points is 20, but the grid area includes 1000 horizontal pixels . In

this case, the oscilloscope needs to interpolate the original point s by 50.

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 sine wave. But for step signal s/fast

rise times, it will introduce false overshoot due to the Gibbs

phenomenon .

X Interpolation Sinc Interpolation

Acq mode -- "Fast" is the default setting . The SDS200X Plus provides a
very high waveform update rate in fast mode. " Slow" mode will slow

down the waveform update on purpose.

Resolution -- The vertical resolution . "8-bits" is the default setting. In "10-
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bits" mode, the vertical resolution is 4x better, while the bandwidth is

limited to about 100 MHz.

14.2.2 Acquisition

The acquisition mode is used to determine how to acquire and process

the signal .

Normal : The oscilloscope samples the signal  with an equal time interval.
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 that the peak
(maximum y minimum) in the interval is  obtained . This mode is 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 wid th longer than 400 ps.

In the following example, a narrow pulse sequence with a pulse width of

3.4 ns and a period of 200 Hzis sampled at2 MSa/s sampl e rate in normal
mode and peak mode . As we can see, because the sampl e interval (5 00
ns) is much larger than the pulse width (3.4 ns), itis difficult to capture the
narrow pulses in normal mode, but peak mode can ensure that each

pulse is captured.
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Normal mode Peak mode
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14.2.3 Roll Mode

Press the Roll| button on the front panel 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

50 ms/div and above.

If you would like to stop the display in Roll mode, press the |Run/Stop

button. To clear the display and restart an acquisition in Roll mode, press

the Run/Stop | button again.

14.2.4 Sequence

Touch Acquire >Sequence to recall sequence dialog box.

A. Turn on or off sequence

E SEQUENCE

B. Setthe segment A Seq Acq Switch

Seq Segment
B

Sequence mode is a fast acquisition mode, which divides the memory
depth to multiple segments (up to 9 0,000), each of which stores a single
shot. In sequence mode , the oscilloscope only acquires and stores data
without processing and displaying, until the specified segments are

acquired . As aresult, the dead time between trigger events is minimized ,

thus grea tly improving the waveform update rate . If sequence mode is
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enabled, the display will not update until all of the sequences have been
acquired. The SDS200X Plus can achieve a minimum  2ps trigger interval
in Sequence mode, corresponding to a waveform update rate of 500,000

wfm/s .

After the acquisitionis 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 provide stime stamp 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 longtime period s.
The oscilloscope can capture multiple ev ents that satisfy the trigger
conditions, ignoring the period s 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.

Sequence N-1 Sequence N Sequence

NN\

. . | | - -
~. ~. | | - -

~.. ~. ! ! T
Stored /\ /\ /\

Example:
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Input a pulse sequence with a period of 50 ms to C1. The rise time of the

pulse is 2 ns, while the fall time is 100 ns. Pulse width is 108 ns, and

amplitude is 1.6 Vpp. Press the |AutoSetup |button on the front panel.

Set the coupling mode of C1 to DC50¢, and vertical scale to 500 mV/div ,

vertical offset to 0. Set the trigger levelto O .

SIGLENT Am

£ Utility D Display i Acquire ™ Trigger df Cursors  [& Measure B4 Math [& Analysis f= 20.08031 Hz

B ACQUIRE

DCs0 ase Trigger c10C
500mW/div 20.0ms/div Auto 0.00v
1 0.00% 200Mpts 1.00GSals Edge Rising

In normal mode, 5 pulses can be obtained on the screen with the sample rate
of 1 GSal/s at the maximum memory depth.

Set the trigger mode to "Single", the timebase to 50 ns/div . Turn on the
Sequence mode, and set the segments to maximum (5,000 in this
example , up to 90,000 depending on the number of samples at the
current time base). W ait patiently until the acquisition complete s, then all
the waveforms satisfying the trigger conditions are displayed onto the

screen.
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, SIGLENT Tiig'd
£ Utility CJ Display 7N Acquire ™ Trigger 3 Cursors [ Measure D4 Math [&] Analysis f=20 f'lﬁﬂ?IH;

g MEASURE

MEASURE +Width(C1) 10-80%Rise(C1) 90-10%Fall(C1)

Value
DCS50 Timebase Trigger €1 DC
0.00s 50.0ns/div Nermal  0.00V

500mV/div
1% 0.00v 1.00kpts 2.00GSa/s Edge

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 .

SIGLENT

£ Utility ] Display ffi Acquire ™ Trigger 3k Cursors  [& Measure P Math [ Analysis f= 2008031 Hz B SEQUENCE

Timebase Trigger
0.00s 50.0ns/div Stop
1.00kpts 2.00GSals Edge

In the example , 5000 pulses can be obtained with the  sample rate of 2 GSa/s at

the maximum memory depth.
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14.3 History

Press the

recall his

A.

B.

The oscilloscope automatically stores acquired frames

tory dialog box.

Turn on or off history mode
Specify the frame index
Set the playing mode

Play backward , pause and

play forward
Turn on or off the list
List time type

Set the time interval
between two frames when

playing automatically

Enabl e dStop o
Eventd functio
allows to navigate search
events across history

frames.

List, displays the frame
index and time label for

each frame.

History | button on the front panel or

touch Analysis>History to

History List

acq.time

10: 21:

10: 21:

10: 21:

10: 21:

10: 21:

10: 21:

10:21:

19. 734406

19.799406

19. 865407

19.930407

19. 995406

20.061406

20.126406

E HISTORY

A

History

Frame No

Playing Mode
Single Step

List Time Type
Delta T
Interval Time

1.00us

Stop On Search Even'H

. Itcan stores up to

90,000 frames but the number may vary due to the memory depth and

timebase settings . Turn on history mode, then the stored frames can be
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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.

To enable history mode, touch the Frame No. area twice, then the virtual
numeric keypad pops up. Input the number " 412" to specify the 412th

segment (frame) .

SIGLENT

f=20.08031Hz 3 HENERY

£ Utility L Display  Ffi Acquire ™ Trigger 4F Cursors [ Measure P Math [ Analysis

History
Frame Mo

Playing Maode

Single Step

« 4

Interval Time
1.00us

Trigger

Observing the 412th frame captured by Sequence in  history mode

Touch the Listarea, turn on the list, in which the time label corresponding
to the 5412th waveform is displayed. Thetime resolution is microsecond s.
Time label typesinclude AcgT7ime or Delta T, 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
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frames, itis shown as 50 ms inthe following diagram , which is consistent

with the period of the actual waveform.

History List History List

his. acq.time his. delta t

5406  00:51:37.495635 5406  00:00:00.050000

5407 00:51:37.545635 5407  00:00:00. 050000
5408 00:51:37.595635 5408  00:00:00.050000
5409 00:51:37.645635 5409  00:00:00.050000
5410 00:51:37.695635 5410  00:00:00.050000
5411  00:51:37.745635 5411  00:00:00. 050000

5412  00:51:37.795635 5412  00:00:00.050000

Acq Time label Delta T lab el

In addition to manually specifying a frame, history mode supports

auto play .
Press the n softkey to replay the waveform from the current frame to
the first .

Press the I]I softkey to stop replay.

Press the l] softkey to replay the waveform from the current frame to

the last.

Touch the /nterva | 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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14.4 Zoom

The SDS200X Plus supports waveform
zoom in the horizontal direction. Press down
the horizontal knob on the front panel to

turn on the zoom function.

When the Zoom function is on, the waveform area is divided into upper
and lower parts. The area of about 1/3 height above is the main ~ window ,
and the area of about 2/3 height below is the zoom window . Touch a

window to activate it.

SIGLENT  Trig'd
f=200.0000kHz

—MaimWindow

£ Utility [ Display 77 Acquire ™ Trigger 3 Cursors sure P Math [ Analysis B ACQURRE

Tim igger
0.00s Auto 0.00
40.0kpts 2.00GSals Edge Rising

The area not covered by the gray background in the main waveform area

is the region to be zoomed in (zoom area) . When the zoom window is
activated, t he 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 knob s and position knob s are used to change the
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scale and delay /offset of the main window. The operations above can
also be performed by different gestures. Below is the example of

changing t he setting on horizontal directions by gestures:

Adjust the horizontal position of the zoom area by dragging left and right in

the zoom area of the main window or waveform in Zoom window

Adjust the horizontal position of the
waveform by dragging left and right in

the gray area of the main window

Adjust the horizontal scale of the Zoom window by horizontal pinch and

spread inthe zoom area of the main window or in the Zoom window

Adjust the horizontal scale of the main
window by pinch and spread in the

gray area of the main window
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15 Trigger

15.1 Overview

The oscilloscope only acquire s 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 onl y analyze a

signal that we are able to trigger in a reliable and stable manner.

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 pos t-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 fill s the post-trigger buffer . When the post -trigger buffer
is full , an acquisition is completed.

Trigger Event

Pretrigger Buffer Posttrigger Buffer

|

Acquisition Memory

Below are the definition s of the states in the process of filling the

acquisition memory :
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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 :gAdidgger event is d etected and the oscilloscope starts to fill the

post-trigger buffer .

Trigger setting s should be based on the features of the input signal . For
example, a sin e 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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15.2 Trigger Setup

Touch 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
-3.33mV

Set to 50% C

@

Auto Single_ Normal
D E F

Touch the level region and rotate
the Level knob on the front panel
to adjust trigger level; touch the
region again and the virtual

keypad will be available

D toincrease and n to decrease

the trigger level

Set trigger level to the vertical
center of the waveform

automatically

Set the trigger mode to "Auto",

which is equivalent to pressing the

Auto | button on the front panel

Set the trigger mode to "Single",

which is equivalent to pressing the

Single button on the front panel

Set the trigger mode to "Normal”,

which is equivalent to pressing the

Normal putton on the front panel
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A. Select trigger type
B. Select the trigger source

C. Select the trigger slope ( When the

trigger type is " Edge", "Slope" and

other specific types )
D. Set holdoff (None/Time/Events)

E. Set trigger coupling mode
(DC/AC/LF Reject/HF Reject)

F. Enable/ disable Noise Rejection.

When Noise 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

Trigger Related Label

8 TRIGGER

Type
A
Edge

Source

B
C2

Slope
Falling

Holdoff
D

None

Coupling

E
DC

Noise Reject

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

to capture a rising edge. When the signal with positive slope crosses the
trigger level, the trigger condition is satisfied and the time point the signal

crosses the level is the trigger position.

Positive Slope Trigger Level

Trigger Point

In some special trigger, the system will automatically set the trigger level,

such as using AC Line as the trigger source.

15.4 Trigger Mode

The trigger mode determines how the oscilloscope acquires waveforms.

Auto uw An internal timer triggers the sweep after a preset timeout period

if no trigger has been found so that the oscilloscope continuously
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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 oscilloscope stably, it may be that interval between
two trigger events exceeds the time out period . Try Normal mode in this

case.

Normal 4 Triggers and acquisitions only occur w  hen the trigger conditions
are met. Otherwise, the oscilloscope holds the Ilast 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 w Captures and display s a single frame which s atisfie s the trigger
condition s, 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

waveform s on a power rail

Rare events
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15.5 Trigger Type

15.5.1 Overview

The trigger modes of the SDS 2000X Plus are digital designs. Compared
with analog trigger circuit s, digital trigger s can not only greatly optimize
trigger precision, trigger jitter, but also support multiple trigger types and

complex trigger conditions.

Edge-- Trigger on a rising edge, falling edge or both

8 |Slope-- Trigger when an edge crosses two thresholds  which lie i nside

or outside a selected time range

Pulse-- Trigger at the end of a pulse when the pulse width lies inside or

outside a selected time range

Window -- Trigger when the signal leaves the widow region

b
- Video -- TV trigger on falling edge
U

Interval --Trigger on the second edge when the time between the

edges is inside or outside a selected time range

- Dropout --Trigger when the signal disappears for longer than  the
Dropout value.

Runt-- Trigger when a pulse crosses the 1st threshold but not the 2nd

before re -crossing the 1 * threshold again

n Pattern -- Trigger when pattern condition transitions from false to true.
All inputs set to DC coupling

Serial -- Trigger on specified condition in a serial bus . See the chapter
"Serial Trigger and Decode " for details.
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15.5.2 Edge Trigger

Edge trigger distinguishes the trigger points by seeking the specified edge
(rising, falling, rising & falling) and trigger level. Trigger source and slope

can be setin the trigger dialog box.

Rising Edge Falling Edge

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

Trigger Trigge
Point Point

Touch the Source area to select trigger source, and touch the Slgpe area

to select rising, falling or alter.
Rising -- Only trigger on the rising edge
Falling -- Only trigger on the falling edge

Alter -- Trigger on both rising edge and falling edge

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

section s " Hold off ", " Trigger Coupling " and " Noise Reject" for details.

Note : Press the |Auto Setup|button , and the oscilloscope will set the trigger

type to Edge .
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15.5.3 Slope Trigger

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 line s A and B with the positive edge as shown in the figure

below.

------------------------------- Upper Level

1

I

I

I
___________ -

"""""""""" Lower Level

———

)
I
I
I
1 i —
I

Positive Slope Time

Touch the Source area to select trigger source , and touch the Slope area

to select rising or falling.
Rising -- Only trigger on the positive slope

Falling -- Only trigger on the negative slope

Adjust Upper/Lower Level
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The slope trigger requires upper and
lower trigger level s. When the
trigger type is slope trigger, touch

the trigger descriptor box , the pop -

up quick menu will show two levels .

The upper /low er level can be set in

the following two ways:

Trigger

Level Upper @&
66.7mV

Set to 50%

Level Lower
0.00v

Set to 50%

1. Touchthe Level/ Upper area inthe quick menu to select the upper

level, and then set the level value

by the virtual keypad or the

Level knob on the front panel . To set the low er level is similar .

2. Usethe Level knob on the front panel directly to set the level value.

Press the knob to switch between

rotate it to set the value.

upper and low er level, and

The low er level should always be less than or equal to the upper level. In

the trigger descriptor box , the low er level is displayed.

Set Limit Range

Touch the Limit Range area in the trigger dialog box to select the time

condition and set the corresponding time in the

area.

Upper Valuel Lower Value

Less than a time value ¥ wy -- Trigger when the positive or negative slope

time of the input signal is lower than the specified time value.
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Great than atime value ¥ hy -- Trigger when the positive or negative slope

time of the input signal is greater than the specified time value.

Within a range of time value ¥ [--,--]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 a range of time value Y --][--y -- Trigger when the positive or
negative sl ope 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

section s " Hold off ", " Trigger Coupling " and " Noise Reject" for details.
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15.5.4 Pulse 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 value ¥ wy -- Trigger when the positive or negative pulse

time of the input signal is lower than the specified time value. Below is an

example of trigger condition is set to positive pulse width < 100ns
= 100ns -~ F—100ns —~ _Trigger
N | -

Greatthanatime value ¥ h y-- Trigger when the positive or negative pulse
time of the input signal is greater than the specified time value. Below is

an example of trigger condition is set to positive pulse width > 100ns

j=— 100ns —= b= 100ns —~| _ - Trigger
| |
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Within a range of time value ¥ [--,--]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 in which the trigger condition is set to 100 ns’

positive pulse width * 300 ns.

—100ns —=| |J—— 300nz —=] f— 200ns —-{f_.T"iQQE"'
| | [ |

Outside a range of time value ¥ --][--y -- 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

section s " Hold off ", " Trigger Coupling "and " Noise Reject" for details.

15.5.5 Video Trigger

The video trigger can be used to capture the complicated waveform s of
most standard analog video signals. The trigger circuitry evaluates the
vertical and horizontal interval of the waveform based on the video
trigger settings you have selected. The SDS000X Plus supports standard
video signal 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
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trigger dialog box. When the synchronizat

field can be specified.

Touch the Standard and select the video standard.

supports the following video standards:

ion mode is "Select", line and

The SDS000X Plus

TV Standard Scan Type Sync Pulse
NTSC Interlaced Bi-level
PAL Interlaced Bi-level
HDTV720P/50 Progressive Tri-level
HDTV 720P/60 Progressive Tri-level
HDTV 1080P/50 Progressive Tri-level
HDTV 1080P/60 Progressive Tri-level
HDTYV 1080i/50 Interlaced Tri-level
HDTYV 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 1:1,2:1,4:1,8:1
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Trigger Position Line Field
(line value )/ 1(1:1) 1
(line value)/ 2 (2:1) 1,2,3,45,6,7,8
(line value)/ 4(4:1) 1,2,3,45,6,7,8
(line value)/ 8(8:1) 1,2,3,45,6,7,8

Line value: The number of lines set in the

In the custom video trigger

Of Lines (300 ~ 2000).

type, the corresponding " Of Feld s" varies with

the selection of the d Interlaced 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 1:1 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 video signal

Touch Syncfor 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 "Select" mode, the signal can be
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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 mode is d Selectd .

For interlaced scanning signals (such as NTSC, PAL, 1080i/50, 1080i/60,
Custom), when the synchronization mode is "Select", the specified line

and the specified field can be selected to trigger.

The following table shows the ¢ orresponding relations between line and

field for all video standards (except for Custom)

Standard Field 1 Field 2
NTSC 110263 110262
PAL 1t0313 1to312
HDTV 720P/50H,720P/60 1to750

HDTV 1080P/50H,1080P/60 1t01125

HDTV 1080i/50 Hs1080i/60 1to563 1to562

To gain familiar ization with the video trigger , try these two examples :
Trigger on a specific line of video (NTSC standard)

Use d Customd to trigger video signals
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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 set s to trigger on Held 1, Line 22 using the NTSC video

standard .

1. Press the Setup| button on the front panel to open the trigger

menu.
2. Inthe trigger menu, touch  7ype, select "Video".

3. Touch the Source and select CH1 as the trigger sourc e.
4. Touch the Standard and select the "NTSC".

5. Touch the Syncand select the "Select" to make the Fi eld and Line
optional, then select "1" in the "Field", and set the "Line" to "22"

by using the universal knob or the  virtual keypad .

SIGLENT Trigd

fo

£ Utility P Trigger 3k Cursors [y Measure ffi Acquire [ Display  [&] Analysis g TRIGGER

Type
Video

| Source
]
Standard
NTSC
Sync
Any

Line

Timebase Tngger Cc1 e
0.00s 5.00us/div Auto -150mV  (09:09:50
250kS 5.00GS/s Video NTSC 2018127

Trigger on a Specific Line of Video (NTSQ
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Use "Custom" to Trigger Video Signals

Custom video trigger support s video signal s with frame rate s 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.

1. Pressthe [Setup|button on the front panel to open the trigger menu.

2. Inthe trigger menu, touch the  7Type, select the "Video".
3. Touch the Source and select CH1 as the trigger source.
4. Touch the Standard and select the "Custom".

5. Touch the Custom Setting to open the custom setting menu, touch
the /nterlace to select the required interlace ratio (assuming that
the interlace ratio is 8:1). Then set the frame rate, select the

number of lines and the number of fields.

6. Touch the Sync to select the synchronization mode for the input

signal:

a) Selectthe "Any" mode, and the signal can be triggered on any

line that meets the trigger condition.

b) Select the "Select" mode, then set the specified line and the
specified field to trigger the sign  al. 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.

15.5.6 Window Trigger

Window trigger is similar to edge trigger, except that it provides a n upper
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and a low er 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 adjust ment for the Center value to set the
window center and a Delta value to set the window range . In this mode,

the lower and the upper trigger levels alw  ays 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 edge s.

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 .

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
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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 Trigger

to "Relative", touch the trigger Level +/-Delta @

descriptor box . The pop -up menu 8.33mV

will show two user-defined Set to 50%

par amet er s +/-Déltatance |

Level Center
41.7mV

"Level Center".

Set to 50%

The above two parameters can be

set in the following two ways

1. Selectthe parameterinthe Level+/-Delta area of the quick menu ,
then set the parameter value by the virtual keypad or the Level

knob on the front panel. Setting the center level is similar .

2. Directly use the Level knob on the front panel. Press the knob to
switch between d L e v ¥ {Delta" and " Center Level', and rotate

it to set values.

Note: "Level +/-Deltad represents half of the actual window area. For
example, whenthe valueis200 mV, it actually reR@Oesents a

mV, which is a 400 mV window .

Holdoff, coupling , and noise reject can be set in window trigger, see the
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section s " Hold off ", " Trigger Coupling " and " Noise Reject" for details.

15.5.7 Interval 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 the set time value, t he trigger diagram is

as follow s:
Set Value
M . |
F———» F—»

T
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 the interval trigger, see the section s" Hold off", " Trigger Coupling "

and " Noise Reject" for details.

15.5.8 Dropout Trigger

Dropout trigger includes two types:  Edge and state .
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Edge

Trigger when the time interval (] T)
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

ILI_LH_?_J_IHJ_Lf_I

Trigger Trigger

State

Trigger when the time interval (] T)
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
1 |
Trigger Trigger

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 section s " Hold off", " Trigger Coupling "

and " Noise Reject" for details.
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15.5.9 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 - -~} -1

Low Leve| - --F--r--t--=--F—---1 -—-r--r--r--Trt--t1t--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 setin the dropout trigger, see

the section s " Hold off ", " Trigger Coupling "and " Noise Reject" for details.

15.5.10 Pattern Trigger

The Pattern trigger identifies a trigger condition by looking for a specified
pattern . The SDS000X Plus provides 4 patterns: logical AND, OR, NAND
and NOR combination of the channels. Each channel can set to "Low",
"High" or "Don't Care" . If all channel s are set to "Don d, Care", the

oscilloscope will not trigger.
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Channel1 High

—_— Channel2 Low

\\ r\\ AND Waveform
Trigger Trigger

Position 1 Position 2

Logic (AND, OR, NAND, NOR), source, limit range , and time value can be
setin the trigger dialog box . When the logicis" OR" or "NAND", the setting

of the time limit is invalid .

Source Setting

Touch 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 channel sare turned on , the logic state of the digital channel

can also be setin the source setting dialog box .
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Source Setting Source Setting

General Digital General Digital

c2 c3 D1
Don't Care High

Level Value Level Value D6

1.65V 1.65V
Don't Care Don't Care

D10 D11

Don't Care

D12 D13 D14 D15

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

Logic setting s of analog channel s Logic setting s of digital channel s

Limit Range

When the logic is "AND" or "NOR', the time limit condition is available . This
setting is particularly useful to filter the hazard signals of combinational

logic.

When the logic is " OR'" or "NAND", the time limit setting is not supported.

Holdoff can be set in pattern trigger, see the section  s" Hold off " for details.
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15.6 Trigger Source

The trigger source s supported by each trigger type are different. See the

table below for details :

Trigger Type | C1~C4 EXT, EXT/5 AC Line D0~D15
Edge Is Is Is Is
Slope Is X X X
Pulse Is X X Is
Video Is X X X
Window Is X X X
Interval Is x x Is
Dropout Is X X Is
Runt Is x X x
Pattern Is X X Is
Serial Is X x Is
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15.7 Hold off

Holdoff is an additional condition for trigger s 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 200 ns <t <600 ns.

Holdoff Oscilloscope triggers here
[ - - - - o
200 ns 600 ns

Holdoff by Event

The holdoff event is the number of events that the oscilloscope counts

before re -arming the trigger circuitry. The oscilloscope will not trigger
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until the counter tracking holdoff events reaches the set value . In the

following figure, the holdoff eventis set to 3, and the signal is triggered

on the fourth edge

Holdoff Oscilloscope triggers here

LU L

1 | P | -l
I L) T 1

Parameter Start Holdoff On defines the initial position of  holdoff .

Holdoff
Acqg Start Oscilloscope triggers here

o inlinln
/i.ast Trig Time "

Oscill tri h
Oscilloscope triggered here sclioscope tggers nere

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 holdoffis the time of the last trigger.
Inthe example above , the last trigger position is at the second rising edge

of the pulse sequence and the second holdoff starts from that point.
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15.8 Trigger Coupling

The coupling setting of a trigger is only valid when the trigger source is

C1~C4, EXTor EXT/5.

DC Al of t he signal ds frequency components
trigger circuit for high -frequency 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 alow  -pass filter
network attenuates high frequencies (used for triggering on low

frequencies). S ee 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 .

15.9 Noise Reject

Noise Reject adds additional hysteresis to the trigger circuitry. By
increasing the trigger hysteresis, the noise immunity becomes better  but

the trigger sensitivity degrades
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f = 399.7220kHz
& Utility M Trigger 3k Cursors Measure Tl Acqure [J Display [ Analysis B TRIGGER

T

Type
Edge

Source

c2

Slope

Rising

Holdoff
None

Coupling
DC

MNoise Reject

Timebase e
0.00s 500us/div Auto 0.00  11:14:00
12.5MS  2.50GS/s Edge Rising 2018/10/19

Noise Reject = Off

f = 1.000010kHz
¢ Utility M Trigger  &F Cursors  [& Measure {fj Acquire [ Display  [&] Analysis Trigrd g TRIGGER
g

Type
Edge

Source
c2

Slope
Rising

Holdoff
None

Coupling
DC

Moise Reject

Timebase

\j;lj
500mV/div 0.00s 500us/div Auto 000V 11-15:00
0.00V 125MS  250GS/s Edge Rising 2018/10/19

Noise Reject = On
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15.10

Zone Trigger

The SDS000X Plus includes a zone trigger to help isolate elusive glitches.

There are two user -defined areas:

property of

additiona | condition to further isolate the

dl nt

i nte

Touch

Zonel and Zone?2. Users can set the

each zone as dintersectd or d not intersect d as an

interesting event quickly .

ersectd only includes events t-hat ocC

rsectd events incl

Trigger>Zone to recall zone dialog box:
Turn on or off zone trigger

Select the source : C1~C4

Turn on or o ff zonel

Set the property of zonel: Intersect or

Not intersect

Set the coordinate of zonel. The range

is within the waveform area

Turn on or off zone2

. Setthe property of zone2 : Intersect or

Not intersect

Set the coordinate of zone2. The range

is within the waveform area

ude al |l events

Source

C1

Property

Intersect

D

| Zone1 Setting

Property

G

Intersect

H Zone2 Setting

The zones can be created and moved by gestur es or by setting Zone>
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Zone Setting in the dialog box . The color of the zone dbs 0 uig cbnisistent

with the color of the specified source (Channel 1 = Yellow, etc ...).

Gesture

When the zone trigger is turned on, touch-and-hold on any position
within the waveform area and draw a rectangular box , as shown in the

follow ing figure :

SIGLENT  Trigd

) M Acc gge & 0 e M
£ Utility CJ Display M Acquire ™ Trigger & Cursors [A\ Measurs D Math [ Analysis f= 99.99994KHz

DC1M Timebase Trigger c10C ¢ &
500mV/div 0.00s 2.00us/div Auto 0.00v 16:35:53
1% 0.00V 40.0kpts 2.00GSa/s Edge Rising 2019/12/13

When the finger moves out of the screen, a menu pops up for selecting

the zone and setting the zone properties :
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SIGLENT Trigd
f = 1.000005kHz

£ Utility [ Display i Acquire ™ Trigger  3F Cursors  [& Measure [ Math [ Analysis

B ZONE

Zone1 Must Intersect
Zone1 Must Mot Intersect
Zone2 Must Intersect
Zone2 Must Mot Intersect

Histogram

DC1M Trigger  C1DC \
1.00V/div usidiv Auto 000V  09:01:06
1X 0.00V 3Sals Edge Rising 2019/1/28

Once a zone is created , it can be moved by dragging . Just touch and hold

the zone box and use a drag ging gesture.

SIGLENT
Measwe B Math B Anaysis e

SIGLENT
Soplay (T Acqure P Tigger 3 Comors [k Messum DY Mas ) Anciysis
i Acq e [ Math D Ay 21,0000k

Select Clas the source, turn on zonel, Select Clas the source, turn on zonel,

and set the property as "Intersect" and set the property as "Not I ntersect”

Dialog Box
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Touch Zone> Zone Setting to recall the dialog

E REGION SETTING

box.
X1

A. Setthe left border of the zone
B. Setthe right border of the zone

C. Setthe top border of the zone

D. Setthe bottom border of the zone

E. Return to previous menu

Touch the regions above to set the value by the

universal knob or the virtual keypad .

Note: If zonel and zone?2 are both turned on , the result of the "AND"

operation intwo zones becomes the qualifying condition of triggering.

Below is an example in which we want to capture a waveform of bus

contention using the SDS2 000X Plus:

With a simple edge trigger , it is unlikely to trigger consistently on this
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anomaly . Thanks to the high waveform update rate of the SDS2 000X Plus,
we can confirm there is bus contention happening by enabling the

persistence display, as shown in the figure below:

SIGLENT

f=2.

£ Utility L Display i Acquire ™ Trigger 4% Cursors  [& Measure M Math [E] Analysis

B SYSTEM SETTING

Timebase Trigger
0.00s 100ns/div Auto
2.00kpts 2.00GSals Edge Rising 2

In this case, the zone trigger is a quick and simple way to capture the
interesting waveform. Enable the zone trigger, and draw a box to

intersect with the bus contention part, as shown in the figure below:

SIGLENT

£ Utility L Display i Acquire ™ Trigger 4% Cursors  [& Measure M Math [E] Analysis f B ZONE

So
C1

Zonel

Zonel Must Intersect
El Zonel Must Not Intersect

Zone2 Must Intersect

Zone2 Must Not Intersect

Cancel

Trigger
100ns/div Auto
als Edge
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Now, we can accurately capture the exact bus contention waveform:

£ Utility [ Display 71 Acquire ™ Trigger ¥ C s [ Measure M Math [E] Analysis

Source

Zonel

Property

Intersect

Zone' Setting

Zone2
S S S S

Property

Mot Intersect

Zone2 Setting

) Trigger
100ns/div Auto
s Edge
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16 Serial Trigger and Decode

16.1 Overview

The SDS200X Plus supports serial bus trigge ring and decoding on the

following

optional

Press the

box, and

serial bus protocols:  I°C, SPI, UART, CANLIN, and also support
FlexRay, CAN FD, 12S and MIL- STD 1553B

Setup| button on the front panel or touch the t  rigger descriptor

then select the Type as Serial in the trigger dialog box to set the

serial trigger :

A.

B.

Select the type as Serial E TRIGGER

Select the serial bus protocol

Senal
Set the signal, including the mapping ol

. Protocol
relation between channels and bus

signals , and the threshold s

Trigger setting

D Trigger Setting

Press the Decode| button or touch the Analysis >Decode to turn on the

serial decode dialog box:
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A.

B.

Set the list of decode result

Select the bus to set, Busl and Bus2
Turn on/ off the bus

Set the bus d isplay

Select the serial bus protocol

Touch to set the signal, including the
mapping relation between channels
and bus signals, and the threshold s.
This is similar with the signal setting of

serial trigger .

. Configure the bus protocol

Synchronize the settings between  serial

trigger and decode

& DECODE

A Result List

Bus

Bus1

Bus Operation

Bus Display

Bus Protocol

12C

Protocol Signals

Protocol Config

Protocol Copy

Below are detailed description s of the triggerand decod ing steps for each

protocol .

I2C Trigger and Serial Decode
SPI Trigger and Serial Decode
UART Trigger and Serial Decode
CAN Trigger and Serial Decode
LIN Trigger and Serial Decode

FlexRay Trigger and Serial Decode

132 / 335

WWW.SIGLENT.COM



SDS2000X Plus Series Digital Oscilloscope User Manual

CAN FD Trigger and Serial Decode
I2S Trigger and Serial Decode

MIL-STD-1553B Trigger and Serial Decode
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16.2 12CTrigger and Serial Decode

This section covers triggering and decoding 12C signals. Please read the
following for more details: " 12C Signal Settings ", " 12C Trigger" and " 12C

Serial Decode ".

16.2.1 12CSignal Settings

Connect the serial data signal (S DA) and the serial clock signal (SCL ) to
the oscilloscope, set the mapping relation between channels and signals

and then set the threshold level of each signal . The signal settings of
decod ing and trigger ing are independent. If you want to synchronize  the
settings between decode and trigger, please perform Copy Setting in the

decode dialog box .

. SIGLENT Trigd
£ Utility CJ Display {7l Acquire ™ Trigger 3k Cursors [\ Measure D Math [& Analysis fo v A B 12C SIGNAL

(. L IR R

PP P PR g o pre— g p—

DC1M Timebase Trigger ¥ 5%
500mV/div 500mV/div -2.92us 1.00us/div Auto 16:47:55
-1.57v 133mV 10.0kpts 1.00GSals Serial 12C  2019/12/13

A. Setthe source of SCL. In the example above, SCL is connected to

C4.

B. Setthe threshold level of SCL . Itis 1.7V for the LVTTL signal in th is
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example.

C. Setthe source of S DA. In the example above, SDA is connected to

Cl1.

D. Setthe threshold level of the SDA channel .

E. Return to the previous menu .

F. Threshold level line.

level.

Copy Setting

It only appears w hen adjusting the threshold

Touch the Copy Setting in the decode E DECODE SETTING

dialog box to s ynchronize the settings

between the trigger and decod ing

configurations .

A. Copy the decode settings to trigger

Copy To Trigger A

Copy From Trigger (B

B. Copy the trigger settings to decode 4_‘) Retum c

C. Returnto the previous menu .

Note: The synchronization is not automatic. If the settings at one place

change, a copy operation is necessary tore -synchronize .

16.2.2 12C Trigger

When the protocolis setto 12C,the following trigger condition scan be set:

Start, Stop , Restart, No Ack, EEPROM, oran R/ W frame with specific device

address and data value.
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Touch Trigger
Start

Sefting in the 12C

. . Stop
trigger dialog box
to select the Restart

trigger condition : Mo Ack
EEPROM
7 Addr&Data

10 Addr&Data

Data Length

Start f The oscilloscope will be triggered when the SDAline transitions

from high to low while the SCL is high.

Stop f The oscilloscope will be tr iggered when the SDA line transitions

from low to high while the SCL is high

SDAJ_\'_/_ Y o wha S G :’”\_:_/:L
SCL ' 'LM ?\_f_\_/_\_f’h?mk/"—"

Start Address Rl Ack Data Ack Stop
Condition Condition

Restart ¥ The oscilloscope will be triggered wh en an o tStaredr

occurs beStopte a d

No Ack f The oscilloscope will be triggered when the SDA line is high
during ashM@KbisECL d
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EEPROMf{ The trigger searches for EEPROM [Ergisrs

control byte value 1010xxx on the SDA bus. EEPROM

And there is a Read bit and an ACK bit behind Limit Range

EEPROM Set the data value and compar e type
according to Datal and Limit Range. If
EEPROM data is greater than (less than, equal
to) Datal, the oscilloscope will be triggered at

the edge of ACK bit behin d Data byte. Itd

unnecessary that the Data byte musts follow

the EEPROM
Read
N o '\‘ _ o
SDA 4:“‘4:_/_1010m TN /N X__—--C
scL 1 T/ T?m1fs\_/f_\_ _
Start or  Control R/ Ack Data | Ack
Restart byte Trigger point
Condition

7 Address & Data | the oscilloscope will be triggered  on read or write

frame in 7 -bit address mode .

Frame (Start: 7 -bit address: R/W: Ack) f Datal and Data2 are set to

d 0 x X XlIdall bits match, then trigger onthe  Ack bit followed by the R/W

bit.

. Rea{j Write .
SDA J:WE_/’ T A /S X ) N & F\_E/‘:L
scL § |\ T?‘\_/?\_f?\_/‘ﬁ?m T
Start or Address R/ .{\ck Data Ack Stop
Restart _ _ Condition
Trigger point

Condition 9th clock edge

137 / 335 WWW.SIGLENT.COM



SDS2000X Plus Series Digital Oscilloscope User Manual

Frame (Start: 7 -bit address : R/W: Ack: Data: Ack: Data2) f If all bits match,

then trigger on the  Ack bit followed by the Data2.

Read
o B \‘ Write 3 I "=
SDA.U A/ N AN G N A W
1
TN\ /ie N\ /8\/8\/ 178\ s\ /1:7\ S5\ \%/ ]
St;'n Address RW Ack Data Ack Data2 Stop
Condition Trigger pﬂmt Condition

10 Address & Data { If all bits match, then trigger on the  Ack bit followed
by the Data.

Frame (Start: Address 1st byte: R/W: Ack: Address 2nd byte: Ack: Data)

SGLW ?LW1 w r/z—i

Start or Address R/ Adﬂ Address A::ch Data ck Stop
Restart 1st byte 2nd byte Trigggr pﬂ.int Condition
Condition
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If you set the trigger conditionto 7 address & data

E 12C SETTING

or 10 address & data:
Condition
Address can be selected in the hexadecimal 7 Addr&Data
range of 0x00 to Ox7F (7 -bit) or OX3FF (10 - bit). Address
If the address is selected as "OxXX (7 -bit
address)" or "OxXXX (10 -bit address)"”, the
address is ignored. It will always trigger on

the Ack bit followed by the address.

Datal and Data? can be selected in the
hexadecimal range of 0x00 to Ox FF. If the data
is selected as "OxXX ", the data is ignored. It

will always trigger on the  Ack bit followed by

the address.

R/W Bit can be specified as Write, Read or

Don't Care.

Data Length f The data length rangeis 1to 12 bytes. When the SDA data
length is equal to the value of the Data Length setting and the address

length is the same as the set value, the oscilloscope will be triggered.

Touch the Address Length to select "7 -bits" or "10 -bits" to match the

address of the input signal.

Touch the Data Length and turn the universal knob or by  virtual
keypad to set the data length to match the data length of the input

signal.
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16.2.3 12C Serial Decode

The layout of the touch screen display when I12C decod ing is enabled is as

follows :

SIGLENT  Trigd

£ Utility G Display Ml Acquire ™ Trigger 3k Cursors [\ Measure P4 Math [& Analysis fo we & DECODE

D

Result List

=5
Bus1

Bus Operation

Bus Display

Bus Protocol
12C
H0)@I0)

Protocol Signals

Address

95 4us 0x53 49 47 4C 45 4E 54 5F 00 00 9D 40~A
1.00047ms C Protocol Config

1.09544ms 0x2AB d 0x53 49 47 4C 45 4E 54 5F 00 00 9D 40~A

Protocol Copy
v

DC1M Timebase Trigger ¢ 5%
1.00V/div 1.00V/div -727us 200us/div Auto 17:11:21
-1.27v 1.37V 2.00Mpts 1.00GSals Serial 2C 2019112113

A. Waveform display area , shows the original waveform s of the bus

signal s

B. Bus display , shows the decode result of the bus . At most t wo
buses can be decoded at the same time . Touch Bus Operation of
the dialog box to turn on or off selected bus, and touch Bus
Display to select the display type of decode result (Binary,

Decimal, Hex or ASCII)and set the bus location on the display

C. List display area . The decoding results of multiple frames can be
displayed in the list , in which each row shows the time label and
decode result of a frame . Touch Result List to set the parameters

of the list.

D. Decode dialog box
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Bus

The address value is displayed at the beginning of a frame . The

write address is displayed in green, and read address in yellow

W/R bit is represented by (W) and (R), follow ed by the address

value.

The H after a data or address byte represents ACK

(acknowledgment), and . indicates no acknowledg ment.
The data value is displayed in  white .

A red point at the end of a segment indicates there is no t enough

space on the display to show the complete content of a frame,

and some content is hidden , such as

List
TIME § The horizontal offset of the current data frame head
relative to the trigger position
Address § Address value. For example, "OxX2AB" means that
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address =2AB with acknowledge ment.
R/W § Read address or write address.

DATAf Data bytes.

RIW

R 0x4E 54 5F 80 00 58 DB~A

Configuration

There is only one item /nclude R/W Bit in the configuration of the 12C
decode . When it is disabled , the address is represented separately from
the R/W bit, and when itis enabled , the R/W bit is represented together

with the address.

For example, the address Ox4E: Write:  Ack, is displayed as "Ox4E (W) "
when the R/W bit is not included and is displayed as "0x9C"when the R/W

bit is included .
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16.3 SPITrigger and Serial Decode

This section covers triggering and decoding SPI signals. Please read the
following for more details: " SPISignal Settings", " SPITrigger " and " SPI

Serial Decode ".

16.3.1 SPISignal Settings

Connect the CLK, MOSI,MISO and CS signals to the oscilloscope and set
the mapping relation between channels and signals . Then set the
threshold level of each signhal.  The process of specifying the source and

threshold is similarto " 12C Signal Settings ".

CLK

In addition to specifying the source and the threshold level, for the CLK

signal , it is also necessary to specify the Edge Select.
Rising yData latched on the rising edge of the clock.

Falling yData latched on the falling edge of the clock.

The user can select the edge according to the actual phase relationship
between the clock and data of the SPI bus. Referring to the following
figure, when the falling edge of the clock is aligned with the data, the
rising edge is selected to latch the data . When the rising edge of the clock

is aligned with the data, the falling edge is selected to latch the d ata.
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CPOL=0 __ Moo
SCK  cpol=1—\ A nononung—

SS 1\ .

Cycle # DI X2 S35 (67T E "
CPHA=0 MISO DI Z s (7 e 0z
MOSI I X2 3 (a5 (s (7T B0z

Cycle # T2 33 s (s 718 C
CPHA=1 MISO DO I IXI 5T E)=
MOSI 2O TG S Y YT EE

CS

The CS signal should be setto correct CS Type including CS,~CSand Clock

Timeout.

CSy Active high. The CS signal needs a complete rising edge on the

screen to be regarded as active.

~CSy Active low. The ~CS signal needs a complete falling edge on the

screen to be regarded as active.

Clock Timeout y It is not necessary to specify the source and the
threshold level for the CSsignal . The only parameter for the CS signal
is the timeout Limit, which is the minimum time that the clock signal
must be held idle for before the oscillo scope acquires valid data . This
setting is suitable for the case where the CS signal is not connected
or the number of oscilloscope channels is insufficient (such as two -

channel oscilloscopes).

The method of copying settings is the same as 12C signal settings. See "

I2C Signal Settings " for detalils.
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Example:

Connect the data, CLK and ~CS signals of a n SPI bus respectively to C1, C2
and C3. Data width = 8 -bit, Bit order = MSB, CS polarity = active low, and

12 data bytes are transmitted in one frame.

In the SPI trigger signal menu, set the source and threshold of CLK, MISO
and CS signals, then copy the trigger settings to decoding. Adjust the
timebase, so that there is a falling edge on the CS signal shown in the

screen:

SIGLENT  Tiighd

£ Utility CJ Display  77i Acquire ™ Trigger 3% C [ Measure B4 Math [&] Analysis P B CURSORS

Cursors

e T N T T T T I TR Y]

(11 ] Bl b i e b W —ii_.i “:—i-

Trigger
15, 100us/div Auto

1.00Mpts 1.00GSals Serial

When the CS type is set to Clock Timeout, turn on Cursor, measure the clock
idle time between frames as 300 p $ and measure the interval between
clock pulses as 2.4 u sthen set the timeout to a value between 2.4 and

300 p sIn this example itissetto 10 u s
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SIGLENT  Trig'd
£ Utility [ Display 771 Acquire ™ Trigger d#c [& Measure D Math [ Analysis fowe E SPISIGNAL

Edge Select

i i e “ | iy P ] i Falling
MISO
C1

Threshold

MOSI
C1

Threshold

Limnit

10.0us

D Retun

Trigger
us/div. Auto
GSals Serial

If the data width is set to be greater than 8  -bits (such as 16 - bits), measure
the clock idle time between 8 -bit data packets as 20 p sand then set the

timeout time to a value between 20 and 30 0 u s In this example, it is set

to30pu s

SIGLENT  Trig'd
£ Utility [ Display 771 Acquire ™ Trigger d#c [& Measure D Math [ Analysis fowe E SPISIGNAL

Edge Select
il o uuu—p-u-—-n MF* | f LI, Falling

MISO

C1

Threshold

MOSI
C1

Threshold

Trigger
us/div. Auto
GSals Serial
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16.3.2 SPITrigger

The trigger condition for the SPItrigger is mainly
about data. Touch Trigger Sefting in the dialog box

to set data :
A. Trigger Type: MISO or MOSI

B. Data Length: 4~96 bits

C. Set to trigger on the specified data value.

Touch Data Value twice, and enter the value
by the virtual keypad , or touch A/l Same to

set all bits to 0, 1 or ignored ("X")
D. Setthe bit order to MSB or LSB

E. Return to previous menu

16.3.3 SPISerial Decode

The configuration of SPIdecod ing is similar to 12C.

E SPISETTING

=

Trigger T
A, Trigger Type

MOSI

Data Length

Data Value

XXXX XXXX

All Same
0

Bit Order
LSB

In the Bus Config menu, Data Length (4-32 bit) and Bit Order (LSB or MSB

are configurable .
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16.4 UART Trigger and Serial Decode

This section covers triggering and decoding UART signals. Please read the
following for more details: " UARTSignal Settings ", " UART Trigger " and "
UARTSerial Decode".

16.4.1 UARTSIignal Settings

Connect the RX and TX signals to the oscilloscope, set the mapping
relation between channels and signals, and then set the threshold level
of each signal. The process of specifying the source and threshold is

similar to " 12C Signal Settings ".

In the BusConfig menu of trigger or decode , the following parameters are

available:
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A. Touch to select the baud rate : 600,1200,

B UARTCONFIG

2400, 4800, 9600, 19200, 38400, 57600, e
au

115200 b/s or Custom S
B. Data Length: 5~8 bit Data Length

C. Parity Check: None, Odd, Even, Mark or Parity Check

Space. If the data is 9 bits, the 9 ™ bit is Even

treated as Mark parity or Space parity Stop Bit

1 1.5

D. Select the number of s top bits
Idle Level

E. Setthe idle level Low

_ Bit Ord
F. Setthe bit order =
LSB

G D Return

G. Returnto previous menu

The method of copying settings is the same as 12C signal settings. See "

I2C Signal Settings " for details.

16.4.2 UARTTrigger

Touch Trigger Setting in the dialog box to set the trigger condition:
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A. Source Type: RX or TX E UART SETTING
B. Trigger Condition: Start, Stop, Data  or Error o« SEEeEiiis

C. When the "trigger condition " is Data, set the B
Condition

. > e B

compare type to: =,

Data

D. When the "trigger condition "is Data, setthe REUEECRIE

data valu e

E. Returnto previous menu

Trigger Condition

Start ¥ The oscilloscope triggers when the start bit appears on the

RX/TX.

Stop ¥ The oscilloscope triggers when the stop bits appear on the

RX/TX. It always trigger s on the first stop bit .
Data f Trigger on data
V  Touch Compar e Type to select "=", ">" or "<".

V Touch Value to set the data value by the universal knob or virtual

keypad . The range of data value is 0x00 to Oxff .

Error f The oscilloscope performs parity check on the data according
to the parity type set by the user, and trigger s if the check value is

incorrect .
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16.4.3 UARTSerial Decode

The configuration of UARTdecod ing is similar to that of I2C decod ing.
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16.5 CAN Trigger and Serial Decode

This section covers triggering and decoding CAN signals. Please read the
following for more details: " CAN Signal Settings", " CAN Trigger" and "
CAN Serial Decode".

16.5.1 CAN Signal Settings

Connect the CAN_H and CAN_L signals to the oscilloscope , set the
mapping relation between channels and signals, and then set the
threshold level of each signal.  The process of specifying the source and

threshold is similarto " 12C Signal Settings ".

In BusConfig menu of trigger and decode , baud rate can be setto : 5 kb/s,
10 kb/s, 20 kb/s, 50 kb/s, 100 kb/s, 125kb/s, 250 kb/s, 500 kb/s, 800 kb/s,

1 Mb/s or Custom.

The method of copying settings is the same as 12C signal settings. See "

I2C Signal Settings " for details.
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16.5.2 CAN Trigger

Touch Trigger Setting in
99 g Condition

the CAN trigger dialog Start
box to set the trigger

condition: D D Retum

ID+Data

Eror

Start ¥ The oscilloscope triggers at the beginning of the frame.

Remote § The oscilloscope triggers on a remote frame with a
specified ID. ID , ID Bits (11-bit or 29 -bit) and Curr ID Byte (1st, 2nd, 3rd,
or 4th byte ) can be set. Curr ID Byte is used to specify the byte to be

adjusted when using the universal knob.

ID ¥ The oscilloscope trigger s on the data frame that matches the
specified ID. ID, ID Bits (11-bit or 29 -bit), and Curr ID Byte (1st, 2nd, 3rd,

or 4th byte) can be set.

ID + Data § The oscilloscope triggers on the data frame that match es
the specified ID and data.ID, ID  Bits (11-bit or 29 -bit), Curr ID Byte (1st,
2nd, 3rd, or 4th byte) , Datal and Data2 can be set.

Errorf The oscilloscope trigger s onthe error frame.

16.5.3 CAN Serial Decode

The configuration of CANdecod ing is similar to that of I2C decod ing.
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On the bus :
ID is displayed in green.
LEN (data length) is displayed in light yellow.
DATAI s displayed in white.
CRC is displayed in blue.

The red point at the end of a segment indicates there is no t
enough space on the display to show the complete content of a

frame and some content is hidden .

Length
0x04 0x45 4E 54 5F

In the list view:

Time § The horizontal offset of the current data frame head

relative to the trigger position.

Type £ Type of the frame . The data frame is represented by d Dd

and the remote frame is represented by d Rd .

ID f ID of the frame, 11-bits or 29-bits ID are automatically

detected .

Length § Data length.
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Data ¥ Data values.
CRCf Cycle redundancy check

- Ack £ Acknowledge bit

Time
14 ( 0
-19.9490ms 0x0449571D 0x45 4E 54 5F 5681
-15.1293ms Ox056ATEOC OxT34E
-10.9295ms 0x07819F51 0x53 49 47 4C 45 4E 54 5F 0x0C9B
-5.44975ms 0x012F30DC 0x4BAS
-1.24996ms 0x0449571D 0x45 4E 54 5F 0x5681
3.56980ms Ox056ATEOC OxT34E

3
4
5
[
7
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16.6 LIN Trigger and Serial Decode

This section covers triggering and decoding LIN signals. Please read the
following for more details:  d LIN Signal Settingsd , d LIN Triggerd and
d LIN Serial Decoded .

16.6.1 LIN Signal Settings

Connect the LINsignal to the oscilloscope, andthen set the threshold level
of the signal. The process of specifying the source and threshold is similar

to d 12C Signal Settingsd .

In BusConfig menu of trigger and decode, baud rate can be set to : 600

b/s ,1200 b/s , 2400 b/s , 4800 b/s , 9600 b/s , 19200 b/s or Custom.

The method of copying settings is the same as 12C signal settings. See

d 12C Sighal Settingsd for details.
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16.6.2 LIN Trigger

Touch Trigger Setting

Condition

[ he LIN tri
in the trigger Break
dialog box to set the

trigger condition s: ID+Data ) Retum

Data Error

Break f The oscilloscope triggers at the beginning of the frame.

ID § The oscilloscope trigger sonthe frame that matches the specified

ID, which range s from 0x00 to Ox3f .

ID & Dataf The oscilloscope triggers on the frame that match  es the

specified ID and data.ID, Datal, and Data2 can be set.

Data Error § The oscilloscope will trigger when a data error happens

16.6.3 LIN Serial Decode

The configuration of LIN decod ing is similar to that of 12C decod ing.

On the bus :
ID is displayed in green
LEN (data length) and CHKare displayed in blue

DATA s displayed in white.

157 / 335 WWW.SIGLENT.COM



SDS2000X Plus Series Digital Oscilloscope User Manual

In the list view:

Time £ The horizontal offset of the current data frame head

relative to the trigger position

ID £ ID of the frame.

Data length § Data length .
ID Parity £ ID parity check .
Data ¥ Data values.

Checksum f Data checksum .

Data Length 1D Parity CheckSum
s 4 00H ENT_ 93H
-3 S 8 03H SIGLENT_ BCH
36.7793ms 2 00H T 46H

70.9443ms 2 00H T 38H

105.109ms 2 00H 93H
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16.7 FlexRay Trigger and Serial Decode

This section covers triggering and decoding FlexRay signals. Please read
the following for more details: " FlexRay Signal Settings"”, " FlexRay

Trigger " and " FlexRay Serial Decode ".

16.7.1 FlexRay Signal Settings

Connect the FlexRay signal to the oscilloscope, and then set the threshold
level of the signal. The process of specifying the source and threshold is

similar to " 12C Signal Settings ".

In the BusConfig menu of the trigger and decod ing section , the baud rate

can be setto 2.5 Mb/s, 5.0 Mb/s, 10.0 Mb/s or Custom.

The method of copying settings is the same as 12C signal settings. See "

I2C Signal Settings " for details.

16.7.2 FlexRay Trigger

Touch Trigger Setting in the Condition
FlexRay trigger dialog box to TSS

set the trigger condition su

1—) Retum
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TSS The oscilloscope triggers on the transmission start sequence.

Framef The oscilloscope trigger s on the frame.

Vv

Set Frame header indicators : Payload preamble indicator, null

frame indicator, sync frame indicator , startup frame indicato r.

Touch /Dto set the frame ID by the universal knob or virtual keypad.

The range of ID is 0x000 to Ox7ff .

Touch Compar e Type to select "=", ">" or "<". When setting the

Compare Type as "=", the repetition factor is also required

Touch Cycle to set the cycle count by the universal knob or virtual

keypad. The range of data value is 0 to 63.

Symbol f The oscilloscope trigger s on CAS/MTS (Conflict Avoidance

Symbol/ Media access Test Symbol ) or WUS (Wake-up Symbol)

Errorsf The oscilloscope will trigger when  a data error happens,

including error s on FSS, BSS, FES, Header CRC, anéFframe CRC.

16.7.3

FlexRay Serial Decode

The configuration of FlexRay decod ing is similar to that of 12C decod ing.

On the bus :

The signatures (CAS/MTS, WUP) are displayed in yellow -green.

TSS transmission start sequence, displayed in  yellow -green. The
null frame indicator, the Sync frame indicator, and the Startup

frame indicator are displayed in the frame and displayed in pink .

The ID is displayed in the frame and is displayed in green
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PL (Valid Data Length) is display ed in frames, in words, in light

yellow .

HCRC (Head Check Code) is displayed in the frame and displayed

in blue .

CYC (cycle) is displayed in the frame and displaye d in light

yellow .
D (data) is displayed in the frame and displayed in white.

FCRC (Data Check Code) is displayed in the frame and displayed

in blue .

In the list view:

Timef The horizontal offset of the current data frame head

relative to the trigger position

FIDF Frame ID, symbol occupies a single line of the list
P Valid Data Length

HCRG Head Check Code

CY& Cycle count

Dataf Data values
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FCRE Data Check Code

0160us CASMTS

-1.40820us 0x012 0x0C OxEE 0x23 0x8C 0x7E

56.6174us CASMTS
80.2240us 0x012

0x90E786
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16.8 CAN FDTrigger and Serial Decode

This section covers triggering and decoding CAN FD signals. Please read
the following for more details: " CAN FDSignal Settings ", " CAN FDTrigger "
and " CAN FDSerial Decode ".

16.8.1 CAN FDSignal Settings

Connect the CAN FDsignal to the oscilloscope, and then set the threshold
level of the signal. The process of specifying the source and threshold is

similar to " 12C Signal Settings ".

In BusConfig menu of trigger and decode, the nominal baud rate can be
set to: 10 kb/s, 25 kb/s, 50 kb/s , 100 kb/s, 250 kb/s, 1 Mb/s or Custom.
The data baud rate can be setto : 500 kb/s, 1 Mb/s , 2 Mb/s , 5 Mb/s , 8 Mb/s ,
10 Mb/s or Custom.

The method of copying settings is the same as 12C signal settings. See "

I2C Signal Settings " for details.

16.8.2 CAN FDTrigger

Touch Trigger Setting in the CAN FDtrigger dialog box to  set the trigger

condition s:
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A. Frame Type: Both, CAN, CAN FD € CANFD SETTING

B. When the "Frame Type" is CAN FD, turn on Frame Type

or off ISO CAN FD

ISO
C. When the "Frame Type" is CAN FD, set the

BRS @it Rate Switch) to Both, Normal or FD

BRS

D. Trigger Condition: Start, Remote, ID, ID + Normal
Data, Error Condition
Start

E. Return to previous menu

Trigger Condition
Startf The oscilloscope triggers at the beginning of the frame.

Remote f The oscilloscope triggers on a remote frame with a
specified ID. ID, ID Bits (11-bit or 29 -bit) and Curr ID Byte (1st, 2nd, 3rd,
or 4th byte) can be set. Curr ID Byte is used to specify the byte to be

adjusted when using the universal knob.

IDF The oscilloscope trigger s on the data frame that matches the
specified ID. ID, ID Bits (11-bit or 29 -bit), and Curr ID Byte (1st, 2nd, 3rd,

or 4th byte) can be set.

ID + DataF The oscilloscope triggers on the data frame that match es
the specified ID an d data.ID, ID Bits (11-bit or 29 -bit), Curr ID Byte (1st,

2nd, 3rd, or 4th byte) , Datal and Data2 can be set.
Errorf The oscilloscope triggers on the error frame.
V  Error Frame

V  Stuff Bit Error
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V CRC Mismatch Error: The oscilloscope triggers when the

calculated CRC does not match the transmitted CRC .

V  Stuff Bit Cnt Err: Effective only when ISO is turned on, the

oscilloscope triggers when the  stuff bit count is incorrect .

V  Stuff Bit Cnt Par. Err: Effective only when ISO is turned on, the
oscilloscope triggers when the polarity of the stuff bit count

is incorrect .

16.8.3 CAN FDSerial Decode

The configuration of CAN FD decod ing is similar to that of 12C decod ing.

On the bus :
ID is displayed in green .
BRS(Bit Rate Switch) is displayed in light yellow
ESI(Error State Indicator) is displayed in blue .
L (Data Length) is displayed in light yellow
D (Data) is displayed in wh ite.
CRCis displayed in blue .
Ack is displayed in pink .

The red point at the end of a segment indicates there is not
enough space on the display to show the complete content of a

frame and some content is hidden
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In the list view:

Timef The horizontal offset of the current data frame head

relative to the trigger position

Typef Type of the frame . Standard CAN frame is represented
by "Std", CAN FD frame is represented by "FD", the extended
frame is represented by "Ext" and the remote frame is

represented by "R TR'.

IDf Frame ID.

Length ¥ Data length.

Dataf Data bytes.

CR& Cycle redundancy check

Ackf Acknowledge bit

CAN FD i Type Data
9 us FD Std 0 4E 5F 60 71 0 A
-955054us FD Std ) 0A1B2C 3D 4E5F60 71 0x8ADA
-505.600ns FD Std X X x0A1B 2C 3D 4E5F60 71 0xSADA

2
3

4 94 4942us FD Std X X Xl 3D 4E5F60 71 0x9ADA
5 189.496us FD Std X Ox08 Ox0A1B2C 3D 4E5F6071 0x9ADA
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16.9 12S Trigger and Serial Decode

This section covers triggering and decoding 12S signals. Please read the
following for more details: " I2S Signal Settings", " 12S Trigger " and " 12S

Serial Decode ".

16.9.1 12SSignal Settings

Connect the WS, BCLK, and Data signals to the oscilloscope set the
mapping relation between channels and signals, and then set the
threshold level of each signal.  The process of specifying the source and

threshold is similarto " 12C Signal Settings"

BCLK

In addition to specifying the source and the threshold level, BCLK signals

also require the specification of the Edge Select.
Risingy Data latched on the rising edge of the clock .

Falling y Data latched on the falling edge of the clock .

WS

In addition to specifying the source and the threshold level, WS signal s

also require the specification of the Left CH.

LowySelect left channel when WS is low and right  channel when WS is

high.

High ySelect the right channel when WS is low and left channel when
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