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1 Introduction

This user manual includes i mpormant osafe® @Q@Pd dudst bn s h
seroesill oscopes and includes simple tutorials for
The series includes the following model s:

Mo d el Anal og Bandwi dt h

SDSR0X4 IPus|50MHDandwiéddhbnaéefabampl e rate

SDSR0OX IPus|50MHDandwik-dhbndaéfablbampl e rate

SDS54 IPus|3DMHbandwiddhbnaefablample rate

SDS5X IPus|3DMHDandwik-dhbhnadéfabample rate

SDS204 IPus|20MHDandwiéddhbnaéefabample rate

SDS20X IPus|20MHbandwik-dhbhnaéfablample rate

SDS1204 IPus|10MHDandwiéddhbnaéefabample rate

SDSI20R IPus|10MHDandwik-dhahnadéfabample rate

SDS®74% |IPus|70MHD andwiéddhbnaefalample rate

SDS®R7X IPus|70MHD andwik-dhhndéfablbampl e rate
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2 General Safety Summary

Thicshaptemt ains information and warnings that mu s t
operating under the appropriate safety conditions.

this section, you must also follow recognized safet

21 Safety Terms and Symbol s

When the following symbols or terms appear on the
manual, they indicate speci al care in terms of saf e
This symbol is used where caution is r

or documents in order to protect again

A This symbol warns of a potenti al risk

This symboldeins thees ende atsour e ment ground ¢

This symboldeinsat assaefde ttyo gr ound connect.i

This symbol showsanmOm/a$t ameby ws wicthc h .s ¥
scopeds state switches bet ween Opmeaest
di s

cord must be unplugged from t he tAGetsamg

connect the device's power supply.

state.
— This symbol is aammkbtdetoat epghk@antent, o
The€ AUTI"ONymbol indicates aatptodaretnitdaralt,
CAUTI (pracdrn ceondi tmagyn bwh ida@ifn greo to ufsoD howe @gr oc
conditions are fully understood and me
ThavARNI NGsymbol indi batraegdd |psbtadrteinali,d

pracdri ceondi ti on whi chpwlisidfi lmloyw o aod d eo woeq
| f a WARNI NG is indicattehde, sdacdedgyti @m:¢
understood and met.

WARNI N

2 i ntsi glent. com
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22 Working Environment

This instimitmamtediismdoor use and <hewlndnWeryopme at evi
an ambient temper adduA€.range of 0 AC

Temperatur e
Operat Nntgo: #0940
Nowmper aDMdho N6O0

Humi di ty
Operating: B85% RKRHhoudls
Nowmperating: NMN8,5% 4R Hh o U6r5s

Altitute
Operatl)in @00 m
Nooper abilnsg0 M

NotRBi rect msadi gt sot her heat takenesntwheat daslBetis si n ¢
t hembi ent temperature.

f WARNING: Do not operate the oscilloscope in an explosive atmosphere or wet and

damp conditions.

The design of the instrument has-lbesearf evegrisftiasmd atr @
following I imits:

I nstallation (ow:e(rWdoilntsagS*up pdayt e@qoonrnect or )

Degr eRoldfultli on

Degr e a od fe:dRPi2dn

Not e
Installation (Overvoltagkpc&Llatdget,yi Whitsirleafpell & vceald | e

equi pomenhected to the mains supply (AC power sSour cEe

Degr ebBolofultli omehwpns kémgi ronimmemdrigsthd o-nonductive poll

occurs. Occasional temporary cbedpettedty caused b

A CAUTION: Protect the display touch screen of the scope from excessive impact.

int.siglent.com 3
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f CAUTION: Do not exceed the maximum specified front panel terminal (CH1, CH2,
CHS3, CH4, EXT) voltage levels. Refer to Specifications for more details.

f CAUTION: Do not connect or disconnect probes or test leads while they are

connected to a voltage source.

23 Cool Regui rement

This instrumentaiarcedliniensghonnferoatd fans &ade veenmdt | ad i
taken to avoid restricting the airflow aroufod ¢t he
ensure adequate ventilation itmiins mguwmuamraeuwnd ot H e asie

the instrument.

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

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

holes, etc.

24 AC Power

The instrumentasopghasctedg oW +X0O%ws AC power @t/ 50/ 60C
5 %.

Nomanual voltage selectiiomsisumenqui aedomaciacalk! vy had

Dependitntgeygpre and number of opprsbePCanpdeiratc cpelsusgo ) | e ¢

i nstrument can8Woonfumewep to

Not®he instrument automatically adapts t:io the AC |
Voltage Range: 90 - 264 Vrms
Frequency Range: 47 - 63 Hz

4 i ntsi glent. com
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2.5 Power Gamdind Connecti ons

Thea nstrumehadgsounded cord set copta@minahgpal moil ded

a standar dy pcEL@B3)2 c o(nnector for making |line voltage
AC inlet ground terminal i s connecRoed adlierqauattley ptrm tt
against el ectrical shock hazard, the power cord p

containing a saflstey ogrl oyu nt ch escpgewiwedait eaiohrids i nstr ument
for the country of wuse.

Warning: Electrical Shock Hazard!
Any interruption of the protective ground conductor within or outside of the scope or
A disconnection of the safety ground terminal creates a hazardous situation.

Intentional interruption is prohibited.

The position of the oscilloscope should all ow easy

completely power off, unplughfke®esdmnkdtr.ument power

The powdksrhocwledunpl ugged from the AC outlet i f the sc
period.of ti me

f CAUTION: The outer shells of the front panel terminals (CH1, CH2, CH3, CH4, EXT)

areconnected to the instrumentds chassi

2.6 Cal i brati on

The recommendeidntcearbviablnat iy e ars.h oQ@lddinlprea tf ioo mercd | by i ed

persannel

27 Cl eaning

Cleamly the exterior of the ime®tmomentse whiemg cal dar
el emeUWntdse.r no circumstances all ow moilostaw i d oe |peecnter
shock, unplug the power cord from the AC outlet bef

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

Refer servicing to qualified personnel

int.siglent.com 5
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28 Abnor malndi ti ons

Only operate ftohre tihnes tprwrnpeonstes spec.i fied by the manu
Do not o psecroaptee tahhesn g v i sdobfl ed asoibgfheaist been subjected

transport stresses

f you suspeXtprndtee cstciopre has been i mpaired, disconn:

instrument against any unintended operation.

Proper use of rtelgeaiirerst memaeningabiditdwmed estasntda 0 daibreg s .

Warning: Any use of the scope in a manner not specified by the manufacturer may
A impair the instrument& safety protection. This instrument should not be directly

connected to human subjects or used for patient monitoring.

6 i ntsi glent. com
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Exigence de Sé&urité

Ce chapitre contient des informations et des avert
l "instrument en fonctionnement dans | es conditions
de s®curit® sp®ci fi ®es danlsementt es wsiewrtad olnes vprusc @d

reconnues.

Ter mes et symboles de s®curit®

Lorsque

| es symbol es ou ter mes suivants apparai ss

"instrument ou dans ce manuel , ils indiguent

Ce symbole est utilisé lorsque la prudence est requise. Reportez -vous aux
informations ou documents joints afin de vous protéger contre les blessures ou les

dommages al'instrument.

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

Ce symbole est utilisé pour désigner la connexion de terre de mesure.

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

A\
A\
1
D
b

Ce symbole indique que l'interrupteur est un interrupteur marche / veille. Lorsqu'il est
enfoncé I'éat de l'oscilloscope bascule entre Fonctionnement et Veille. Ce
commutateur ne déconnecte pas l'alimentation de I'appareil. Pour éeindre
complé&ement I'o scilloscope, le cordon d'alimentation doit &re déranchéde la prise

secteur une fois l'oscilloscope en &at de veille.

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

CAUTION

Le symbole " CAUTION" indique un danger potentiel. Il attire I'attention sur une
procédure, une pratique ou une condition qui peut &re dangereuse si elle n'est pas
suivie. Ne continuez pas tant que ses conditions n'ont pas &éentidlement comprises

et remplies.

WARNING

Le symbole " WARNING" indique un danger potentiel. Il attire |'attention sur une
procédure, une pratique ou une condition qui, si elle n'est pas suivie, pourrait
entraier des blessures corporelles ou la mort. Si un AVERTISSEMENT est indiqué

ne continuez pas tant que les conditions de séurité ne sont pas entiedement

comprises et remplies.

int.siglent.com 7
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Environnement de travail

Cet i nstrument est destin® une wutilisation en in
propre et sec avec une plage de temp®rature ambi ant
Temp®r atur e

En foncti oNnemént: O

Hors fonct2OMnemANnt :

Humi di t ®

FonctionnementN, 824% hHRu r e4s0

Hors fonctionnemé,nt24 8beda rHeERs, 65

Altitude

Fonctionnement: O 3000m

él " arr 9t0m O 15

Remar gluae l umi re directe du soleil, les radiateurs
en compte | ors de | ' ®valuation de | a temp®rature at

A\

AVERTISSEMENT: n'utilisez pas l'oscilloscope dans une atmosphé&e explosive ou

dans des conditions humides et humides.

La conception de | '"instrument a ®t ® v®rifi®e pour
selon |l es |imites suivantes:
Cat®gorie d'installation (surtension): |1 (conne:q
Degr® de pollution: 1
Degr® de protection: 1 P20
Remargue
La cat®gorie Il d'installation (surtension) fait r
aux ®qui pements connect®s au secteur (source d'alir
Degr® de pollution Il fait r®f ®rence un environne
se produit. Une conductivit® temporaire occasionnel
8 i ntsi glent. com
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A ATTENTION: Protégez I'é&cran tactile de la lunette de tout impact excessif.

ATTENTION: Ne dépassez pas les niveaux de tension maximum specifiés aux bornes
A du panneau avant (CH1, CH2, CH3, CH4, EXT). Reportez-vous aux Spé&ifications

pour plus de dé&ails.

j ATTENTION: Ne connectez ou déconnectez pas les sondes ou les cordons de test

lorsqu'ils sont connectés aune source de tension.

Exigences de refroidissement

Cet i nstrument repose sur un refroidi ssement " ai
ouvertures de ventilation. Des pr®cautions doivent
autour des ouvertures (tro®sdeelwehuinkeadateur Pode aba
ad®quat e, il est n®cessaire de | aisser un espace n

| "i nstrument .

j ATTENTION: Ne bloguez pas les trous de ventilation situés des deux c@é de la

lunette.

j ATTENTION: Ne laissez aucun corps &ranger péérer dans la lunette par les trous

de ventilation, etc.

AC Power

L'instrument fonctionne avec une al i meqltO4)i dn 5@A 6ndo
Hz -G+#) .

Aucune s®l ection manuelle de |l a tension n'est requ
|l a tension de ligne.

Selon |l e type et | e nombre d' ophidespett dP&@cceseson)
peut consommer jusqu'"”™ 100 W d' ®nergi e.

int.siglent.com 9
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Remarqulk'instrument s'adapte automati qguement ~ | ' en
Plage de tension: 90 - 264 Vrms
Gamme de fr&quences: 47 - 63 Hz
Connexions d'alimentation et de terre
L'"instrument comprend un jeu de copdloarsi smbes ™ tlraoits
moul ®e et un connecteur standard | EC320 (Type C13)
de mise ° la terre de s®curit®. La borne de mise
au choOossis de ulr' iumst rpumdretc.t i Pan ad®quate contre | es
du cordon d'alimentation doi't °tre ins®r®e dans u
contact de s®curit® avec |l a terre. Utilicerz wat qu
instrument et certifi® pour |l e pays d'utilisation.

Avertissement: risque de choc dectrique!
Toute interruption du conducteur de terre de protection al'inté&ieur ou al'exté&ieur de

A la portée ou la déonnexion de la borne de terre de sécurité crée une situation
dangereuse.

L'interruption intentionnelle est interdite.

La position de | " oscilloscope doit permettre un ac
| " oscilloscope, d®branchez |l e cordon d'alimentatior
Le cordon d' alimentation doit °tre d®branch® de | a

pendant une p®riode prolong®e.

ATTENTION: les enveloppes extérieures des bornes du panneau avant (CH1, CH2,

A CHS3, CH4, EXT) sont connectées au chéssis de l'instrument et donc ala terre de
séurité

£t al onnage

L'"intervalle d' ®talonnage recommand® est d'un an.
personnel qualifi®.

10 i ntsi glent. com
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Nettoyage

Nettoyez uniqguemnenitndt relxmedrti eurl 'deei de d' un chiffon

produits chimiques ou d' ® ®ments abrasifs. Ne | ai
l *"instrument. Pour ®viter | es chocs ®l ecter isepurds,urd®
avant de |l e nettoyer.

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

Confiez I'entretien aun personnel qualifié

Conditions anor mal es

Utilisez | '"instrument uniqgquement aux fins sp®cifi ®ce

N'"utilisez pas la lunette s'il y a des signes Vvisi/

contraintes de transport.

Si vous pensez que | a protection de | "oscilloscope
et s®curisez | '"'"instrument contre toute op®ration ir
Une bonne utilisation de Il *instrument n®cessite I

instructions et ®tiquettes.

Avertissement: Toute utilisation de l'oscilloscope d'une maniére non spé&ifiée par le
fabricant peut compromettre la protection de sécurité de l'instrument. Cet instrument
A ne doit pas é&re directement connecté a des sujets humains ni utilisé pour la

surveillance des patients.

int.siglent.com 11
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3  First Steps
31 Delivery Checkl i st

First, verify that all items | i styeodu aamm tytehoems psasci koinn g
damage, pl egpercoBbBeEBNUSt omer service asntseonormsd
possilbfl eyou fail to contact us i mmediately in cas

responsi bl e for replacement

32 QualAstswur ance

The oscill osyxepre warsreanrt3ywarlr anty for probe attachr
shi pment, during nor BadlIGL&®I&@n amep aoiprer@at i oapl ace any
returned to the authorized serviWee muert e&ri rdur ierxga mi
product to make sure that the defect is caused by t
accident, abnormal conditions or operation
S| GL EsNnTa | | not be responsi pblfeaiflour eanyauwseddkchty amynag
a Attempted repairs or instadll@GQUtENINS by personnel
b) Connieatno i ncompasfibheodeeciceconnecti on
c) The use -DIfGLMEANGcessosupplFioes herSmMoGLeENTal | not b e

obligated to service a pSpoaduee pl abemehaspheéen mc
have -hayYOwarranty.

The osci |l fliosmwaaese sbheen t hor oughpiye stuemsetdefdti nacrtlmieo n a |
Nevert hietl eisss supplied without warranty ddcEfodogtkindt

made SbyLENTe covered solely by d&dqwi pvmamtafna oyt wrfert .h e

33 Maintermgneement

We provide various services on the basis ofi@mainten
as weilhstasl | ati on, trainshgge emnhaneement and obhher
specialized supplementary support yoprue e rBdor@tladE NTF o r

customer service center or distributor.

12 i ntsi gl ent. com
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4 Document Conventions

For convensemceyndedtobryd ear wsoexd t o repofesteme fthentup
For exmdnptr,esent s thenPeifnrtdh hiug & et s wa dihsmge d
t oepr etsheentt ouc lc&klalbd eb metntudb mo/nr € hies d maEdr e xXoaspl ay

reprasshBits p'imayu oxncitédren

¢ Utility ) Displav M Acquire ™ Trigger 4 Cursors [ Measure M Math [ Analysis

For t he soptehraatt meodnn i @il teh esddempigpsttihoan f or m &ft e'pSAsH. 1 >

an example, foll ow eatcoh esntteepr itnh et huep gsreaqduee nicnet er f ac e

Ut i]l iMayi nt ehalhmeade

PressUttibaitt tyon on t lestferp nt, Malniedle otathé en on atshe scr
step 2, awbWggchpek omhe®n atshteep c3¥ etem enter the upgr ade

int.siglent.com 13


http://www.siglent.com/

SDS2000X Plus Series Digital Oscilloscope User Manual

5 Getting Started

51 Power on

SDS®ROORXI ps ovi des ftowowevawhsinch ar e

A u tPoo w eéOn

When Abtomw®©Ondtoptienenamictelrde oscill oscope is connect
supply thr ougdy dthhee poosweorbt ssaap.dmasi cal lugef ul i n al
remote applications where physical access to the ir

St epoernabl i "My tRochve®n'f unc:ti on
Ut i|+Sytsyt em SeAtuttRanvgesr On

Power on by Manual
Whenh"&utPownd o pitdiosnailhed power button on the front
for the power state of the oscilloscope.

5.2 Shut down

Press the power button .Op falrhowffhethetepsi bebewope
Ut i*9htwt down

Not e

The Power butdticsmc othcmesctndthe oscill oscope from the A
fully potwee idnoswtnr ument i s to unpl ugThteh ep cAvEesrhoomok d  Cc O ¥
be unplugged from the AC outlet if the scope is not

53 Systlemfor mati on

Foll ow the st epst hbeelsoon ttwa reex aamidnehar dware versions

Ut i|+3ytsytlemf o

See the Sysc¢tmbor mMmat oondet ail s.

54 I nstalls Option

Al i ceamsenectetashaglsof odwhirern.heSedlcntsitoan 'If ofe tsa io In

14 intsiglent. com
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6 Quick Start

6.1 Fromanel Overview

33
]

oo, oSS

= =& 8 =
- .=
'@-“.w

= @ =

D | Iyl

: (=
IR (—) |
"i 1
-, — @@

@3
@
°
©)
)
B> ol

“g

Q..
3

1 2 3 N e
: - /- [ iy
@ x v e l !

{
1

A. ToucScr ebBinsplTahye di spl ay and ma jStehd@ofuucBlacrt éons 'l ay e a

chapter for. more details
B. Fromanelhcl udes knobs atnhde bculifarpa nesr."fP@medeet ai | s
C. WaveG®8Bniilmmaveform generator output.

D. ProRempensation/ GrSuppd!| F¥lrhkeHzalsquar e wave for coc¢

the probes.

E. USB HBosrstConnect the USB host ports to USB storag!

mouse [/ keyboard for control
F. Digital Il npuRe cCwinmeesc tbirgi t al signals from the SPL
G. Anal mgutonnector s
H. PoweSwi tch

. SupportinddjlLegts the supporting | egs properly to
oscilloscope for stable positioning of the oscil!/

int.siglent.com 15
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6.2

Rear Panel Overview
I
Aux | i@QuitQut ptuhes trigger indicator. When Pass [/ Fai
signal
Ext Trlingpguetr

LANorGonnect the port to the network for remote ¢

USB POné USB device to connect with a PC for remo
with a USB storage device or USB mouse |/ keyboar

AC Powaput

Handl e

16
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63 Connecting to External Devices/ Syst

631 Power Supply

The standard power supply for the instrument is 10
providedi wsthuméret to connect it to AC power.
6.3.2 LAN

Connect the LAN port to the network with a network

Foll ow the steps below to set LAN connection:

Ut i]#li/tt AN Config

633 USHPBeripherals

Connect a USB s(tFAATa82e ftdoevaaded of the USB host ports

connect USB mouse / keyboard to one of the USB host

6.34 Auxi | Oatrpyut

WheMask iTestnabl ed, the port out putist tohuet ppud sss /tfhaei |
i ndi caeorhe "Mhapt'#@adrdeet ai | s.

6.3.5 Waveform Generator

Activate Bh@®@* 66D8ption and connect the SAG10211 USB
generator module to any USB host port on the oscil

USB module to output specified wavefor ms.

PresdAWGbhetton on the front Paintdilatvyer Geotstet wheef or me

See chalprtbeirtsr afir y GéVia @ ©0& tadBodd el AP |1 fodr mor e rel ative i nfc

6.3.6 Prodbe

TheSDS®ROORI| useri es oscill oscope supports sadhea ve pr

speci fications and documentaswwon. stilhgd emrtonbtae cooam be ol

int.siglent.com 17
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Probe Compensation

When a ipgsoebde for the first time, you should compens:s

oscill oscopmpenNaned or poorly compensated probe

inaccuracy or error. The probe compensation proced?u

1. Connect the coaxi al cable interface (BN@Tfcotnhneect ¢
oscill oscope.

2. Connectpriolbbet hto ACompensation Si Cmdd)n OCuhte uft r oTretr mo |
oscill €ésenaopet the ground alligator clip of the p
compensation signal out put terminal

iy

3. PresdAuttdaet/optton.

4. Check the waveform diwiptl aytelde. afnadl lcowiprag e

U nr

Under Perfectly Over
Compensated Compensated Compensated
5. Use amebal |l ic drivefrreqquan¢uysdommens atwi on adj ustm
until the waveform displayed is as the fAPerfectl)

ltds not necessactyi vo poompesnslatke the SI GLENT SAP s

18 i ntsi glent. com
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637 LogPrcobe

To contnhdemtgpircoden:sert the probe, with the correct si

To remove t he:Deopgriecs sprtohbee buttons on each side of t}

int.siglent.com 19
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7 Touch Screen Display

7.1 Overview

The ent iOr0OOPISBDE2pl ay i s a capacitive touch screen. U

spread, or draw a selection box. Many controls t he
access other functions. | f you usingaany omaoths é,0 yacu
a control; in fact, you can alternate between click

SIGLENT  Trig'd

; v | rfl Ao : 4% Cursors s M M: Y =
£} Utility ] Display Tl Acquire ™ Trigger %k Cursors  [& Measure P Math [& Analysis G g c H

F 1 . Channel
1/ 0000kHzZ

Coupling

DC

BW Limit

Full

Probe

1X

1

Apply To

Impedance

] Timebase Trigger c10C
X 1.00V/div -1.50ms 500us/di Auto 0.00v
U E o.00v 10.0Mpts2.0065 (5 Edge Rising

A. MenBar

B. Grid Area

C. Triggetndeceal or
D. Cursor s
E. Chanbebkcr Bopetso r

F. Tri gbgedraydi cat or
G. Ti rb@e ahrdi ghgeesrcr i petsor Bo x

H. Di aBog

Trigger iheVettiLcTali)gemdpwdi c(aHoorri zsohnotwhle) t ri gger posi

the waveform

Cur sssrhow where measurement points have been set. M (

measur ement point

20 i ntsi gl ent . com
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Chanmbelscri pearnchaumdd og chann)el sdi(gdlt al Cdhanngl s (D)
and reference ( Ref ). They ar e |l ocat ed under t he

corresponding traces. Touching the boxes creates a

Ti mebase andeJcrpgppeesshdwxt he partadireeatmerbasef and tri

respectively. Touching therbbokhkesselreated Batdmal og b

Theacbklafghtthei di apljagtabl e. Foll ow the steps below

Di spilaQyBr i ght ness

7.2 MenBar

Menu bar -wowh whewps | et supy odii alcagessarsetother functi
can be accessed thtougbk nhkeemsauybaor.Yoanmo ne nadpeer a
most skeywuusing the front panelsimrstpeaarda md tad rHedvwwesvaeui,p |

the foll owiaagn olpelcye eistesherslough t he menu bar:

Ut i 3Hetlyp

Ut i 3Rdéd got
AcqguiXxYMode

Anal y»Mas k Test

Anal y»8iosle Pl ot

Anal y»fiosver Anal ysi s
Anal y»Liosnt er

7.3 Gri d Area

The griddspiegs the waveform traces. Trsaccaelse cc abny bpei nr
and spreadis Tdhieviadveedr f)iibefdolo r8i 2o mgtraldlse best display e
obtained by way\ eifsiamtmegn stitegy .aFnodl | gorwa ttihceul £t eps bel ow

parameter s:

Di spdlanyt ensity
Di spiGyaticul e

int.siglent.com 21
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Ther emuwlrtei pl e i ndicators 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.

7.4 ChannbDelscr iBotxor

A. Channel Index
B. Coupling and Input Impedance
C. Vertical Scale

D. Vertical Offset

E. Bandwidth Information

F. Probe Attenuation Factor

Bandwildhtflor mati on

pilf] 2 O0MHZ an dwli idmiht

BN 2 0mMHz andwl idmiht

E=Bl :OnNn5 0PMHZz mipadrea | i afsiilnget oimat ucakdy on wheni nt hneo nc h an
i nteirngamode (i . &.1 s@Syi/he nidati e@ft ht hal iaamgiing filter |
350 MHz

SNIEN Ful | bandwi dt h

22 i ntsi gl ent. com


http://www.siglent.com/

SDS®ROORXI B8®ries Digital Oscillosco

Il nvendi clashhowé at the cuirs einnv erhtaendh:e |

[l:lnvert has been turned on

Nonknvert has been turned off

Couplinlgnmurttbedance
sl  DC coupMdinmgpedance

:DC couplB ngnpeli@ance
:AC coupMgingpedance
:AC couplll hgopeB@nce

VerticallThS8cadfe egarcihd t he vertHocrale xdaimpelcet,i onbeal ¢ he
i s V/@0 v, st hofeftuhd osci |lV/odbidwp&.8i s 1. 00

Verti calTh®@f fosfeftsceht a norfe Itthhee verti cal direction. Wh e n

channelin bifdistedlrocated in theaxhHisdd!|l e of the vertical

Probtt &nu &faico et her obet en d atcit @m ma hadt ual atof ertthat i o
probeosthedmet omaciatautl md esectdoeadr ding to the probe

factodfr exampl e,sctablée vhetosail |l osddpe 1liXs alt Gamdd/ald\i/Nadn v
itfhe attfaawtehaonngd® Xt o WhenashaadairdglOX wiatspsriovhee pr ol
sense t,ertnhienalsci |l |l oscope WwattowaudX.matically set th

m:l:lattenuation,disleiotaaaﬁ)laécofmmrtelocﬁriomaspsiosbvei t1hX
attenuation

at tewmiutagbloem for gener al pasvsithe lpXohe¢s eamn ai
1 attenuatsiooms, gus lut prgodblee f or

-:Custom atteoauati on

int.siglent.com 23
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75 Ti mebase anbleslariigmesr Box

A. Resolution

Timebase 10hitsaA
E[ D0s 1.00usidive

B. Horizontal scale’ timebase™

C. Sample rate

D 0. Okpts

D. Samples

E. Trigger delay

Triggelrdhei md f se hteroifgger.Whe sihteri iogmgeirs de)] ayhe trigge
indi ciag oirmernthéer t he haxroisz arhtealgri d ar ea.

Hori zemaldd mebtake,ti me of I[earcihzdgmnrieadrtoimo r »hetmsdcen,l e

i's &0 v, toheadmhrmad &PQpO0Oanduddreeen ti me range D00t he o
es/di vdlLO ms 5

Sampl¥®lse number of samulre emd.i stcy e@m t he

Sampilae:&h ec ur rseamiria.t e

Resol ufThear triecseoll, 8t bsoehty delNawul di spl ayed at 8 bits, ¢

A. Trigger source

Tngger

B. Trigger coupling
C. Trigger mode
D. Trigger level

E. Trigger type

F. Trigger slope

Tri gspeairr c e
Cl~@®dnhalog shannel
EXTExtetniagger channel
EXT/5%att enuetxiter miafger channel
AC LARe masiwppl y
DO~D:D5 gi tals channel

2 4 intsiglent. com
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Tri ggeuplCrug !l i ng mode of thel tuirs a&lwiimdéthire gtggeirngrgeeu r c e
i €E1~C4 EXEXT/ 5

DCAI | the signalbés frequency componéntddn eagruee n@co/u p
bursts o6hewhseeof AC coupling would shift the ef:
ACThe signal i s capacitivel ySee hgalt ad . e@&€t bieve |l s

t heeua fffr equency

HFRSi gnals are DC coupl ed t e atstse ftirlitgege rn ediwroa ki ta,t
frequencies (used for treggéateangyli enleett l@df W & fladefe g u e n ¢ |
frequency

LFRIFrhe signal is coupledpaabsotightaercapawibotr kye DRI ¢
frequeanrcei east t enuated. For st ahbildelm ¢ g u ggrge ySe abidigeroan| sm.e
dat as h edeett @if | & Udefffr equency

Tr i grgoedre
AutTohesci | | widodepeep wi t hout a set trigger. An inter
a preset ti meout period so thaThideisi bpl pyulreiv
analyzing unk@olver wiisggen,al Aut o functions the same

condition is found.
Nor méawe:eps only i f the input signal ,imee¢aentihrudg
di splay the |l ast acquired waveform.

Si ngTrei:gger and acquisition can only be carried o
the acquisition wildl be stopped i mmediately when

appe.ars

Force: Force an acquisition, regardless of wheth
omot .
TriggerTheegselurce voltage | evel or |l evels that mark
|l evel s specified in Volts normally remain unchangec

TrigtgpESee t he Trhiapigeenr d'et ai | s.
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7.6 Di alBo
The dbakogthe right sidetbé mahensareanfor
selected function.
A. Title bar. Touching the bar can hide the dialog 5 o1 @
box, and touching again can open the dialog
box.
B. Parameter setting area. T
C. Scroll bar. When parameters are more than DC
the displayed range, the blue scrollbar will be BN Limit
displayed. By sliding the dialog area up and Full
down, or rolling the mouse wheel, it can scroll
to the area not displayed.
Label
1
Apply To
Impedance
To Pat amst er
The SODOSOEXI psvo deescoupll é fehesitntputl/gat anset er

Impedance

MO

Coupling

DC

0.00s

appears

Switch: Sets parameters with two states, such as to enable or disable a

function. Touch the switch region to change from one state to the other.

List: Sets parameters with more than two
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

26
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Input Pad

£5.00n|

Hi de Dial og Box

Enter

E

Default

Min

L et 6 s theu gperation of setting the
fdeskewo of a channe
expected value is 65 ns, input A6 50 ¢
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.

SDS®ROORXI B8®ries Digital Oscillosco

When the dialog po&deéeas wipleinelle ¢ dhrmepressed horizont a
waveform. After setting the parameters, in order to
t oucht itbhhéen t he wupper right corToe¢ migaog atiaacheg etnhd hei al
di al oog box

When the menu style is set to Floating, it will dir
you want to observe the covered area, touch the ti't
box. Touch it again to recall the dialog box.

The dialog box can be set to be hidden automaticall
the set time, the dialog box will be automatically

Di s pdIMeyhnxHi de Menu

Menu style = Floating, and dialog box is

displayed

SIGLENT
(C1) = 593 53

Dialog box is hidden

int.siglent.com
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SIGLENT
C1)= 1.0

Tktsz

Menu style = Embedded, and dialog box is
displayed

7.7 Touch Gestures

Waveforms, cursorsgaant et mihjdeestt eadepuddar be bdr awnuch

gestures in the grid area.

SDS2354X Plus = 50wz
gt Srage Osccncrn e o Tosws

= E e =
x BB - &=
@ SYSTEM SETTING 1 () @ @"“'@I
® @ ==
— =
Bz:€
@ =
@ =
@‘@@
IS (— EE
@z o}
-~ B
r=rm -
.= f\@
| —

Drag the waveform left and right to move iton  Pinch and spread the waveform horizontally to

the horizontal axis re-scale the timebase
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Drag the waveform up and down to move it on Pinch and spread the waveform vertically to re-

the vertical axis scale the vertical gain

Touch and drag the cursor to move it Touch and drag the cursor information region to

move the pair of cursors simultaneously

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

recognized as the drawing box gesture

7.8 Mouse Keydbo®Opdr ati on

The SOD0SEXI wss er interface features mouse clfmttbk a:
oscillioscopeneac tUshild utsgegaoaan cl i ck on the object with
touching the difj eackkelg Boiasnidc an,hgyxdwe daateey be airmdp uto

characnhetread of using.the virtual keyboard

79 Choosing the Language

Fol Ut W+Sytsyt e m sSdtatnignitagy ec hoos e t heee |sabnegttliangnen BaS r

det ai | s.
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8 Front Panel

81 Overview

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.

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.

30
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82 Vertc€Caocmtr ol

Ref

A. Wheachannel i s dtihsedlalntmeefi t panshoWheamr nt hde womannel [
on but inactive, pusWheéehethettclbannhel acsi vartmeedton
the button. to disable it

B. Press thetbuoutttheehgt bal chabhhl Glatnwkhlalopg@nbox. Press
turn hef fgitals. channel

C. Press thetbuttheat bof unct itohrMAdZmld ad pgn box. Press ag

of f mat h functi on

D. Press thetbuoutitheefeoence f untchREohi alnag olpexn. Press

turmn heeeference functi on.

E. Anal og sh@®a)lgi tal s@®hmantnke {21 mieérenhRef) share t
sameerticaRot Bhebt he khbwerttoi caadlj usacauRh (vol akf di &
bet ween coarse and fine adjust mentrest. atWwhetnhet hlken aodbi

change the selected digital <c¢channel

F. Anal og sh@@dhl)ilgidt al sichanmatFiz)( RInd sEeRefr enskare t
samef f setRokmde. the knob to adjust the DC offset
Push to set theWhdrn stehe tadi gietr anlt ad rea ntrheel kins ba d toi wvce

position of the selected digital channel
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8.3 Hori z&€owmhal ol

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

s hs again to exit Zoom mode.

\

B. Push to enable Zoom. Push again to exit Zoom mode.

C. Push to enable horizontal Roll. Push again to exit Roll mode. At timebase
settings larger than 50 ms/div, it is recommended to set the oscilloscope to

Roll mode so that the waveform is displayed in real time.

(o

« >

D. Rotate to adjust trigger delay. Push to set trigger delay to zero.

84 Tr i g@entr ol

Level

ﬂ M D
50%
k‘ ‘ Ready Trlgd

A. Openshteri gger setup dialog box

B. Aut o mbrdieggeraprateer period if no valid trigger oc
C. Si ngroed:@ i gger s once when all conditions are met
D. Nor mal :Tmdddegger s repeatedly when all conditions ar
E. Trigger levebshhdjassenenthe | evel to 50% of the ws

F. Trigger statu3rlipgghtd, Ready or

8.5 B wtpt on

Run Press the button to switch the acquisition state between Run and Stop. When
Stop 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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86 AutSet|Bptt on

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.

8.7 Common Functi on

A. Press thetbuoutitheee atfaumcamnd notphé&E ARCGH al og box. Press
t o t urhne osfefarch function.

B. Press thet buoutmtaorn ftacthedn d nophéedAVI GATEI og box.

C. Press thetbunhtiosnfaimyamaednotphéén ST ORiYal og box. Press
turn hef tfamyeti on.

D. Press thet butstean adl ®chofidsencan o naph&@&E CODIE al og box. Pr
again t ¢ hdec ofduenfcft i on

88 Curs€osatrol

A A. Push the button to open the cursors setup dialog box
m B. Rotate the knob to move the selected cursor. Push to select a different
cursor
Universal
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89 Universal Knob
When the parameter setting area is highlighted, you can use the Universal
Universal _ .
S 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.

O

810 Ot her Buttons
Enables/Disables measurements and recalls the MEASURE dialog 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
ouc
touch screen is working.

Resets the oscilloscope to the default configuration.

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

Sweeps measurement statistics, average sweeps, and Pass/Fail statistics.

Acquire Recalls the ACQUIRE dialog box.

Press the button to recall the DISPLAY dialog box. The second press turns on
Display

Persist and lights the button. Press the button again to turn off Persist.

0HEEE0

Save

Recall Recalls the SAVE dialog box.

Utility Recalls the UTILITY dialog box.

Recalls the AWG dialog box. The LED on the button lights to indicate the output of
the AWG is enabled.

i
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9 Multiple Approaches to Recall Functions

The oscil lroesccaolple fcuamct i ons through different approa

9.1 Menu Bar

8 Utility G Display 77 Acouire ™ Trigger 3% Cursars  [& Measure B Math [ Analysis

I f you arecbdémmohni aur wéenth compouemapr bgcammsshaosentbv

bywhe -dowp menu from the menu bar at the top of the

For exampl e, tosectpugpal olye bokppyew tlae: steps bel ow

Trigger > Menu
™ Trigger

The operations can be completed either by touch or by mouse clicks.

henu. ..

- fone...

y  AUto

Single

Maormal

Force

92 Descriptor Box

Fosetuphaifsnedt h,ti mabanditggbere are ditaltdge boxdasom o
di spl ay. For thedestr ogtodgsesion X@nfasntndeds cr iBpkorand

"Ti mebase abds@rigger Box

For the example above, touch the trigger descriptor box and the trigger Tngger C1DC

setup dialog box will be activated. Auto 0.00V
Edge Falling
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93 Shor tBawuttoont he Front panel

Most of the functions refcadlieaocs €yl bgosuttdmandhbtea n trioentt
pan8de he c¢ hRrparetr"fPamedet ai |l s

To open the trigger setup dialog box, press the button in the trigger control

area on the front panel.

36 i ntsi glent. com


http://www.siglent.com/

SDS®ROORXI B8®ries Digital Oscillosco

10 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 at the 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.

AutSet wipl | not work on all -sagpahgtphppesisesepesi aWwl gi
| AutScet up @aazmneweired settings, you can manually ad
triggest Sens . t he c¢VhearptiSectdsl,lHor i zonAadquiafi@dtupafndi ger

for detail s
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11 Vertical Setup
11,1 Tur n oaxhaafnfn e |

From the Front Panel
Pushcthremeet (leiyt our n heeor r espondilntgs cchhmaanmmred!|. deascri pt ¢

di al og abpopxe awi loln t he di spl ay. Push the same button

From the Touch Screen

Toucthhet buttaod then select the edapaddt edsclchmamale! t de
box adidal og box will dippehrtbe thandebptaygcriptor b
Of fbut ttoon di sabl e it.

Select to add

Channel Zoom hath tef Digital

Position
0.00vV

Zero

Copy To Fast Apply To

Hide

-Cl DCIM

1X 1.00Vf
100M ,b 0.00V

Turnon C1 Turn off C1
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11.2 ChannSelt up

Touch the channel descriptoYebbixcala goualck amédl ofgf sveé
from this dialog box.

c1 A. Touch the region to set the vertical scale with the

universal knob or virtual keypad
Scale A
1.00V B. D toincrease the vertical scale and n to decrease

\/ Coarse C. Check to coarsely adjust the vertical scale and

C uncheck to enable fine adjustment

Position D D. Touch the region to set the offset with universal knob
F S

0.00V or virtual keypad

Zero (F E. D toincrease the offsetand n to decrease

F. Setthe offset to zero

Copy To Fast Apply To

G. Copy the setting of current channel to another channel

H. Quickly apply current channel as source of a specified

operation
I.  Disable the channel

J. Hide or show the trace. Hiding the trace does not

disable the channel

The vertical scalmaca® niee mdbdlggundet endosdcea | e t he di spl a
that the waveform fillsthbhebesti meadusphmagt tacagha
direction. The oscill oscope automati sahilsl tsdamyead hes

atouch gesture

Activatingezadhasnnéle channel dialog box, displayin
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Oscill oscope

User

Manual

Turn channel on/off

Coupling (DC, AC or GND)

Bandwidth limit (Full, 200 MHz or 20 MHz)
Probe attenuation (1X, 10X, 100X or custom)

Set the label text. Click to recall the label setting. Users

can customize the text and display of the label

Quickly apply a specified operation (Trigger, Cursor,
Measure, FFT, Search, Mask Test, Counter and AWG)

to current channel
Impedance

Units for the channel
Deskew
Enable/disable invert

Show or hide channel waveforms

Coupling

DCAlolt hienpsutgnal frequency

ACThe

f adret @if heud fffr e quleGiccyoupsui hgbi &

such as power

ripple

GNDThe
of fesrerbdr d malcha@ nsroe |

channel i s

det er mi

5 C1

Channel

Coupling

DC

BW Limit

Full

Probe
1X

Label
1

A pp | y To

Impedance

B65.00ns

Invert

on

Trace

c otnop drheeptl @ayar e

ne

t he

for

passed

signaleliys coapd digtniayD Cc oanrpeo nreenfeeec ttehdea s he e t

obser vo fnfgs &tC

S i

sour c ér esfnh gmail s e
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of rommcill oscope itself)

Bandwi dth Limit

Full bawigwisdt t hr ough isjigengad esn owi tchompomé stos means t ha
wi hihdglmequency component®%hemantpastr ¢ Quenagdi.gmarip oinge n
very | owvs,i gihemtotiesre BBHRc as olbet aibryedabl i ng one of t he
badchwi dt 5. Th8®DS®0 OXI ps oviwes bandwopt hda@WMHmi a n dMHZ0O0

The bandwidth | imit effectively | owers the input f
val ue.

Proltt enuati on

Th&DSROOKI wpsr ovilKes 10X, 100X and cusftaa pptriodhnes . at t e
customsvahhebwet 8n10The oscoywidlol automaticallscadenver
according to the cuf aefaorr perxoabnep | aet, ts e @ude t\i doret iosali | | 0 s
under 1X attemW/adiiw,n amsdslttideel VM e rbtei caault o m¥ £ didfenlel vy s e
proaet enuacthiaonng eld®@ Xt.fo a standard probe with,6 radckout

oscilloscope willpraubheo mattt emat &£tyi cslee¢ phebe
Label
User s ctalmeadteedlk br channel s. Open tbhoek ol ashee le cd e ttthien gs

customize the |l abel text, am&€ls€d,t BaBRERAp RifeD The
l ength of t he 2l0atheaer a.dlisee 1@ hmairtaecdt eirése rhgetyto nwdi Itlh not be
When the ADiIi spl ayo, otphtei olna biesl sweitl It obefi odniospl ayed on

of fset i ndicator .

The labels are hidden The labels are displayed

Apbyo
Wiht t hi sseedrdimagn fssmucthl misg@LerrsSoirmmMeeasur e, FBEMd Sear
Countan be qui cktlhye aspepleizetd®aicef vwncit $ ospeci fi evd | | s w

directly to the functi omtctrheamwmednd sauthemastoiuaalel.y set
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| mpedance
1Mq:When a passive pr obei swdnrhechtitejde i mpedamce must
1Mg,ot herwi se the detgaat edvi | | not be

500:Suitabhedfieguency si gntahrsobt@gha os rciabtleeds and ca

minimize the amplitude distoritngn caused by i mpe:«

Uni t
Voddgenit "V" oroWhemewmsi ngithe&  Acurrents@toobeA"” the u

Deskew
Due toktebheet ween channels, cabl es or pr obgehs ,hditfhfee rdeenlt
measur eggagrhts may obhskF ot eeaxampl e, two déaxihaldiddRIresc

| engbohildt r md kewmor e t hpagsi n1 @®anen a(reigoos measuring the s
ti me between clmagkneenessatwn)toi skmpenwaer channel s

The met hod of FRroonbpee ntshaet i ahmau | 4 iameaomwg! ghannel s (incl
t h@abl es otrhagtr oyoels i hoenheasvsuuesment dle skpdwr achgfuset t h

one channel unt i | the waveforms of the two channel s

Bef adres kew Af tdeers k e w

Note When the dbasahkhmehpewigati on i s the tr i gngdeirc astoourr c ¢
does notas hdaenggkeea ue changes

Waveform visible [/ hi dden
When the waveform is hidden, the channel waveform
Waveform hiding only affects the display of channel

in the background.
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SIGLENT . P ) } SIGLENT i
et w e h = &

)

Waveform visible Waveform hidden

l nvert
When iinsvveaenahbledvav esf ari mlp8l0aydeedgr ees oppositeThios t he

i s a mathemati cal i nversion and does not physicall

Before invert After invert
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12 Digital Channels

121 Overvi ew

SPRO1Brobe
Th&PL201s6 | ogi depi ghreanitugnrt o 16 digit allhesilgnadlisgidt
channels are separated into two groups and each gr

simultaneously view data from different | ogic fami/l

A

- 7,
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f Note: To avoid personal injury or damage to the logic probe and any associated
equipment, the following safety precautions should be noted.

The equi pment shall be used only for t he Tphuer poses
SPL2016 probe is used only for SIGLENT's speci al s
can be compromised i f thetw&8pL2B&6daviecepetcosadcted
pur p.ose

Connect and di s c obwxnceecsts icvoec ibeeanhthigneg t he cabl e.

Do not wuse equipment in humiid or explosive environr
Only wused TihrBPdRr0sldée siisgneuds e¢d ibrdoor ® ndbed opleowltde d ir
clean, dry.environment

Donot useqtuh g mwéhretn you suspe®tonoa wsh&BL2m16 i f any pal
damaged. Mai nt enance worKk shall be perfor med by

qualifications.

Keetphgr oduct ocluedmcand dry

SDSPO®PXMSQption

Theoftwpteon adds the following functions to the ot
Digital channel acqguhlAcsgud nmdh aadlisbgabhlysi sonnected
digital |l ogic probe, avelpadi amgetwaveme@asmude m@htay, €
Trigger on a diTgiggkrciwanhelt he digitalishlaaniehg a
events of interest.
Decoda a digitaberdmdnnmedaciomigfol a di gi t al channel
i nstall ag e rodneadoobdpet .h e n

122 Enabl e/ DihsealDiegi t al Channel s

Turning onigitaffichibminldais t o arbdlgig addlkansl sred as
wavef osm Horliezont al calfr Bmo rsi zaonndt anho smmeasur ements al s

wavefor ms.
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2 Utility CJ Display T Acquire ™ Trigger easure DA Math B Analysis . B DIGITA
£ Utility  CJ Display fTi A ™ Trigg H B4 Matt B Iy p ; EIITLc

Digital

=N
—

A. Digital channel wavkdédmwmesn hepd amyme agnhaildohga reehaa nan et I h
B. Digitaldedvamingti or box
C. Dialog box

D. Digihanneldi <xdp otro 16 di gartealgamh &mwgle osmpst h di ffere
t hres:DdsdePHL8DaRADBvery channel can be turned on or

E. Labselame seédatadadr escasbomar acters

From the Front Panel
Presspitdlieialon the f rtanutr ndieogne hahsmeenld di spl ay st.he wa\

Press again obf .

Fr om TtohueSlc r e e n

Cli+tak t he boditsoomlnady seHedtgtitihad ' o hidd lgcthlmeicheedcr i pt or
boxand clOfdhi ndheppomgmout uRef @rf fape rtahtei atrfha&p'vVer ti cal
Set'dmr detail s.
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123 Digital Channel Setup

Tout hei gdeéeatriptobdermteoixc k onfteinpuc hahsaetl tpoggyp a btohvee
descri pltmrt tbehxemegnhup o 8 hddfi odhi gi tsalanc tban selt

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

You can use the universal knob or virtual keypad to set

Position A C it. Decrease the height to provide more adjustment area.
0.00 div

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

C Reset location.

C. Reset the position to default value
Height D

: D. The range in height of the digital channels display area.
8.00 div

You can use the universal knob or virtual keypad to set
F Reset it. If the display height covers all of the available divisions,

there will not be room to adjust the position.

E. 2z toincrease and ¢ to decrease the number of divisions

occupied by the digital channels

F. Reset the 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

Thgqui ck omdnyu corer ght heange tahtd gp d @ilddicdsmp hoafy ONb e e a

setsdarg be found in the dialog box.
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A. Turn on/off the digital channels

8 DIGITAL
B. Labels can be set to data, address or custom characters
Digital
C. The logic threshold of D7~DO0.The oscilloscope will A -
automatically set the threshold according to specified
logic family, or users can set the threshold by manual Label
using the Custom option B Data
D. Logic threshold of D15~D8 Logic Setting
D7:D0)
E. Setthe channels to be displayed TTL
F. Deskew setting Logic Setting
D {D15:D8)
G. Bus setting TTL

Channel

Deskew

Logic Threshold Setting

The threshold | evel det eremian eausa tTdabn tt three s moplud  Ise wgenla
t hle g Set t.i nMfche i nput voltage rleecsosg ntidzaghd ,tahsen d htr lees hiond pdu
greater than rneheogdgrhimdeddol d i s

Threshold
f“‘u-v-l- W, \ ’\- m‘
Input
Signal .
Sample
...... L TR ESARES
Digital
Waveform
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The configurable logical level includes TTL, CMOS, LVCMOS 3.3V,
LVCMOS 2.5V and Custom.

1L

CMOS The setting range of the custom threshold is -10.0V to + 10.0V.
LVCMOS 3.3V
LVCMOS 2.5V

Custom

Bus Setting
PressDitdlleuat on on the front panel or touch the Digi
t he Digital dBuasloo go pbeonx ,t hteo ulihgi t al Bus dialog box.

A. Select Busl or Bus2 .
5 DIGITAL BUS

B. Set the data format of the digital bus (binary, decimal,
unsigned decimal, and hexadecimal)

C. Set the bit width of the digital bus

D. Set the digital bus data Data Format

Binary
E. Reset the digital bus data to the default state '

Bit Wide
F. Enable/disable the display of the digital bus e
G. Set the vertical position of the bus

H. Return to the previous menu

Reset Data

Dis pla ¥

on

Bus Paosition

:) Return
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Bus Data Setting
The bus data setting supports setbata tolpenditdiet dlusc
setting dialog.

I n thi, g hei allapgpi ng rel ationship between the bus bit
Bit.x[Dy]. For exampl e, Bit.O[D15] BmearwpDpbaighith
digital ®OHdnnel the specified bit x.

Bus Data Setting Bus Data Setting

Bit.0 [DO] Bit.1 [D1] Bit.2 [D2] Bit.3 [D3]

Bit4 [D4] Bit5[D5] | | Bit6 [D8] Bit.7 [D7]

Bit.8 [D8] Bit9([D9]  BIt10[D10] |Bit11 [D11]

Bit.12[D12] Bit13[D13] Bit14[D14] Bit.15[D15]
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13 Horizontal and Acquisition Setup

131 Ti mebase Setup

The ti mewpas eu saedti utkstc al e anfd he(fHesreitaeants@ahi) sapeltitéesng
t @alaln aldoigg,¢ h ahsraenld Imla t h terxaccéepstT

Touch thedebsmebapsdgluebcokx onbehmes mese settingsl witithepmen
ti mebase (slt@i,iezdoenltaayy and «otamerbep sreamet er s

A. Set the horizontal scale (timebase) by the virtual

Main Timebase
keypad
Timebase A ] .
- B. D to increase and n to decrease the horizontal
1.00us
scale

C. Setthe trigger delay by the virtual keypad

D. D toincrease and N to decrease the trigger delay

E. Setthe trigger delay to zero
F. Setthe trigger delay to the left part of the screen
Right G. Set the trigger delay to the right part of the screen

H. Open the Acquire dialog box

Acquire Menu

int.siglent.com 51


http://www.siglent.com/

t he
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rat &Salesv)ewh en

The

52

Not e Tnheemor y Herpda hi s
The

SDS2000X Plus Series Digital
13.2 Acqui sSettipon

Oscill oscope
13.21 Overvi

User
e w

Manual
front

panelhe

A. Select the interpolation mode

Toudb quMereun heui ck oniehtei me b as e,os e tptrikfegsg b utebant he
e AticqgaMeentuo e ctaHA qudr al ogn bioke
B.

right
5 ACQUIRE
Select the Acqg mode
C. Select the acquisition mode (Normal/Peak)
D. Select the maximum memory depth

E. Recall the sequence dialog box
F.

Interpolation

A

X
Acq Mode
B

Select the vertical resolution. In 10 bits mode,

the bandwidth is limited to around 100 MHz

G. XY mode on/off

Acquisition
C

Normal

Max Mem Depth
20M

= Sequence

Resolution
F

t hat

Sbits
XY Mode
G
on
Acqui ssBekeohhe Asceqcutiisoirt e'ondet ai | s
Me mory Dlehpddimi mmeemodeg pt h
"acqui $i meomwrepaimpsla mpilnt er val

canAclteorsupgorttoed.he
wavefor mWiugi®p énsernactdey pt h, 0 BBOP$ 2c & n

ranetmioidggp t & lkcamgeachi e
s e L Ortsd dtihvee b a s e

stil]l redn

at f
thef upper mé moni ¥

actuaploisaatmeell ated to
act ueloissnanrhpirema bceanobt ai ned

spaocsciall.osabpd
tbhaes ec uarnrde nnta yt ibeemolr e/s sd etph éhn
idne stchrei p{tsoeme bbbobxe

sect |
i

ntsi gl ent

..com
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"Ti mebase a™ndf omr idgteai | s) .

The maxmemuond ¢ pt i n-qohannel mode i s dRudalharesell hmacgdd het h
foll owing tabl e:

Single-Channel Mode | Dual-Channel Mode
20k 10k

200k 100k

2M M

20M 10M

200M 100M

Singhannel( imotdeer | e a:Oh Ihyg ooible/eQ2 uir med aommd oonfC 3/ @hei s
turned on.

Duaxlhannel( nmomitter | e avBon gl m@édteyr nedbotC3/ &Mteur ned on

I nterpoll At i stmamé lsaesd, ihtgsaumbei gooohianlt s on t hel sxg een

thanntimeer ¢@igsplayin thetgrripbblartdéa,n ssccs acneceissaoys:t
waveflBom.exathpbegdi mebag&6Sasampl ¢ itdttenumber of or i

i 20, but thengtildOBareiazont.&ah phkehgaescill oscope n
i nterpol ate tshgO0original point
X:Lineat erpol ation, the simplest way of interpol
straight 1|ine.
Sin&Gi n(xi)n/ftxer poHhdatioomngi nal point is tim&dlggpobated

reconstruction f or muldao, mawhni crhe choavseieay agedafde ¢t to nfesrt e p
sigsnfaflast i skenwi thths@weer s ho ott h@& bbb st phe.nomenon

X I nterpolatio Sinomterpol ati on

Acqodé "Fass" the defBhu&DSINOXt ipgggovi des a very high
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updatag e i n fShew" mmddlke &l ow dowmpdate wanmepor pmos e .

Resol uit Thwer triecsaoll. U®iidams" is thelnd&Hidtud 't trheedavieng i c a
resol uti on i st hdex bbaentdsvei ndttiche diblo@iiz 1 00

XY MoildeA frame of data inpuaxbyg, CAndsaubedmasot hdak

useads t-daei y to display t he r esliagtniad mrss hiXpy breotdwee eins tuhse
drawiasaj ous dtraampream dori awalatm of components.

1322 Acqui sition
The acquisitiomndemedaoiineicaguedet andxpg.oalkss

Nor md3hie oscill oscope wiamiplqausalt hd mei gmaler val . For m

best display effect can be obtained using this mode

PeaReak dneotdeghte oscill oscope acquires the maxi mum ar
within the ssaanpbhbéei peakvdlmaxi mum) in ®Dihe¢ aiTniesdr v al
mode is effective to obserswawdabawi 9 ampbl ueta rtahbesy npou | ss
di spliasyeerdd @ar peak mode, the oscilloscope wilolngeéirspl

thanp400

I n the following example, a narr dw n@ulasned sae Heerni coed
Hz i s sanmpSae/ds astaanBpd i n nor mal moAdsee aocdnpbaekamedet hi
sampilnt erOv0a s ) ( bsl amugcehr t han theé.ndpul set wi dt ditbei cul t

narrow pulses in normal mode, but peak mode can ens:s

Normal mode Peak mode
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13.23 Rol | Mo d e

PressRofbhlet bant he ft onernghanelh hinedehe waveform moves
the screen fr,onmirmidht tto laef3theaorpi zcahmatraly nrteritodl ed e r
wavefwiriml be di sabled wHean omndlylatdmaedestassods 60vers/ di v

and above.

| f you wosulodh d idkiesploay i n Roulnl/ fhioodpe onpr €8s sclhi@ar the
restart an acquisitiBoni BtuBtptloln nmogdaei,n.press the

Zoom i s only supported after Stop in Roll mode .

1324 Sequence

ToudAbquiSeeguetneecsadduence dialog box.

A. Turn on or off sequence

8 SEQUENCE

B. Setthe segment

Seq Acg Switch
[
off

Seq Segment
B

Sequence mode is a fast acqgmesmdd & phihuiotwEepnd metnitpsh di v
to0,9000), each afsiwhdglicthegtemestheamodeci | | asqoupeadanl y

stores dapraoovmd sshibiugpbhagt nb,the speci fi edAss eag nreenstusl ta,
t hkead detmeeenggemtss mi ni nihzuéesd riemphe vivagefdartm r at e
| f sequence mode is enabled, the display will not u
Th&DSROORXI wsan achieveluat miqugemum nter val in Segquence
t o a wauvpedfaotremfr &t0Oedvf MO 6

Aftemacglésition tihse foisnciisihheods cope will map all the s
you need to view and anah w2 ®rewaichid  fdreshspe ct"'Bljpat at ¢l vy,
for details). Hitstekeraynprhedes §FmogwmeEdeE h

lmddi tion to minbhimezi agothefdd&adaehnagetmoateaamt ur e

and reaord eoweent sl omgrstdldee oscill oscope caemtsapgthurte
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satisfy tcloemditioggsrt i gewfr i mg it heermpegti obdet ween adj
maxi mi zing the memoroyfowacvahoume the full accuracy

tmeassréected segments.

Sequence N-1 Sequence N Sequence N+1

AT N

lr\’\, l'\>\ | | /‘/. /‘/.
Stored Waveform A A

Exampl e:
Inpuwapul sequewictech a @gemsitod. The ti e of th.edswhlitbhee i s

fall MMOmseuf se widtsh, iasnd OBmpYppt uBeeBtso Fiteupant he
front panel

Sethetcouplingt @GHBawd e Cteiccaa |20 hVed i, wer ti cal®.ofSfetet

trigger .l evel to O

SIGLENT
ot

£ Lhility 2 Display i Acguire ™ Trigger

I n nor mal mo d e , 5 pulses can be obtained omhd he s

maxi mum memory depth.
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Set the trigger mode ton8 Sdurgnd edn tthhee S dagmsebtacseeh siood &
segmetnd smax©@M@WnmMn éeékhasmpl @0 ,t®MO0O0 dependi ng Dampglhes nun
at the currenai tti pnautnibernte)ty.b i Wiomip &, theeandtlhwavef or ms
satisfying the tdiigmleanytend h dhiet isemeear e

. SIGLENT  Trig'd
£ Utility G Display  fi Acquire ™ Trigger 3 Cursors  [& Measure P Math & A 5 B SEQUENCE

Seg Acquired: 757

50 Timebase Trigger

S00rmvi 0.00s 50.0nsfdiv Single 15

0.00¥ 1.00kpts  2.00GSals Edge Rising 20
I n Sequence mode, there is no waveform displayed ol
Duriamgui sition, there is a counter on the screen in

acquired.

SIGLENT
8 Utility L Display  17i Acquire ™ Trigger & Cursors [ Measure B Math [&7 A fety = . B TRIGGER

I n the &X0aOMplpeul ses can be obtained with the sampl

memory depth.
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13.3 Hi story

PressHitshiboaurtyt on on t he ofukthal yldiastedoreycmildt ory di al og &

A. Turn on or off history mode History List H

5 HISTORY

his acq.time

B. Specify the frame index
90000  16:46:53. 984907 History
C. Turn on or off the list e -
D. Listtime type 89998 6: 46: 53. 904907
Frame No
E. Setthe playing mode ol AL

F. Play backward, pause and play dedit

forward 89995 6:46: 53

6: 46: 53. 744907

G. Set the time interval between two
frames when playing automatically List Time Type

H. List, displays the frame index and Delta T
time label for each frame Playing Mode

Single Step

4

4

Interval Time

G

1.00us

Theosci |l | astcompatsit oaalelgui red!l f ramersstOr @€90upPpraomes but
number may vary due t ot itnheeb anseemduaytntdiespgrsbrdy@hdn t he
stored frames can be recalled and measured.
Contiwiuen thei emxamplabeoewtel onSequence mode, all wavef

trigger comappéeaondihapleday you need t o qbsyeoruv ec aan suisn

hi sytmo d e .
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To enhibdteory modlEramemaNdatthwighme ,vi rt ual numer.i ¢ key
| nptunte nudnb2's péeytihtel 23 dgmé it a me)

SIGLENT

B Utility L3 Display

>

Interval Tirme

1.00us

Observing the 412tSe gweanrcee cianp thuirsetdo rbyy mo d e

Tout hlei atea, turn nonwhthheehtliinset ,I abel chH¥ 2wedsvpeofmodrinm gt
di spl &hyeedtri engol udni cnosscolndnet Vymebe | Acaglma®e | t,a T

AcqdTimeorresponds t o t tkferadbnseo,l ustyen cth rnoen-toff end avfl bthtke h e
oscill;Detobipse Tt he acquisition time intetvabk bbhbwaenas

msin t he fodildgrwawrmg ch i s copei sba@éadteuwd It hwa vheef or m.

Histary List History List
his. ELRE delta t

418 15:47:10.70 2 18 00: 00: 00, 040000
417 15:47:10. 2 17 00; 00; 00, 040000
00; 00: 00. 040000

00: 00: 00. 040000

54710, 54 ] 14 00; 00: 00. 040000

159:47:10. 50 ! 00: 00: 00. 040000

154710, 463372 00: 00: 00. 040000

Acq Time label Delta T label
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I n addotmamual | af spmestf prygmodepbapports
Pressnmeoftkey to replay the wavehermi fsom the cur

Pressmhseoftkey to stop replay.
Press“”useoftkey to replay the waveform from the cur

Tout hlent €Trivnaer e &c otha r ol t he speed of automatic play.
the | ist will automatically scroll to the current f
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14 Zoom

The SDS2000X Plus supports waveform zoom in the horizontal TN
S
direction. Press down the horizontal knob on the front panel to

ns
.f/—\‘
turn on the zoom function. < ( )
0?
™ Zoom

WhenhZoom functiwavebooims adeeiuhedkri rathna | owemmdpart s.
about 1/ 3 heightwialdowen drsomdenabomai n2/ 3 hmiognhitn dooew o w
Touch a window to activate it.

SIGLENT T
£ Utility  CJ Display Tl Acquire ™ Trigger 3 [ Measure P Math [ Analysis iCh = d B SEQUENCE

Main Window ‘

Trigger
s/ 100mii 0.0 2.00usidiv. Auto
0.00V 0.00s 917my. 40.0kpts  2.00GSais Edge

The area not covered by the gray backgiounbe& izwoomle
in (zooWhanethe zoom wi ndew woanwrsea cadrn ableedexpganded or
by ot atthleog i zaomndt avl esrctakl kcalbat at heghomindowvtpakki cadbn knob
movthe positionWlhdn tthlree rmagiimnwi ndewalk ree barcdoisv d ti ea, 1
knebhre used t osccahlaed gabhadyf hbef édieai n wiThhdow.per ati ons abo
al so be performed by different geshesetsimhdreibmonn tiasl

directions by gestures:
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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 in the 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

151 Overvi ew

The oscilloscewavehboymacguUerettiee®iniegf y the }Yrigger
and aligns alll trigger eveadtsambe effiberapTagggeri pgoeasin t
one of the most i mportant features of an oscill oscc
able to trigger in a reliable and stable manner.

Theitgger position is Thoeabodokl owishmpediddgprpdmmyruct ur
acqui siti dme maenguiys i tiidonvindendotriryn gg ep rten dygeaoatbdu f f er ¢

the boundary between t hBeeni oirse tthhee ttrriiggggeerr peovseintti oanr.r

fillstrhggefeée amifhhem conti nubiurs| |l RQuadiidhdess t ri gger e\
arrivAbster thet he idsgtdgeofeivielgg e.r Whuefnf etthre gmest huf f er
anacquisition is completed.

Trigger Event

Pre-trigger Buffer | Post-trigger Buffer

Acquisition Memory

Bel owt teteef i soft hsbat es i n t heltphhamgeissi toifon memor y
Arnthe preégger bufafnedrhei soscdtl | fowslclo,pe does envoetntrsees pon
Readlyhe -tporiegger banddetrheée sodaviblilfosngogderi € he trigger
TriAbrd gger event tihe doestceisltgtddlddonpdehter ipgger buf fer

Triggersstoeutidnpe based on the Fentexaemnpldy ¢ hawsi mput
repeatabktaeanpéei 6di ggered on t hirazaisd 1y ceamghkei; n & toiro rca
circuit,trtihpgeprulcYeen beedeto have some +dkmadwketdgeéoof

guickly capture t.he desired waveform
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152 Trigger Setup

Toucht tihgggecr i pttoo rd ibsopxlu & ¢ k tonherniug @ € t.i hneg st rsiegiguepa | o g

box is displayed on the right side of the screen.

Trigger A. Touch the level region and rotate the Level knob on the front

panel to adjust trigger level; touch the region again and the

Level A

0.00v N virtual keypad will be available

B. D toincrease and n to decrease the trigger level

Set to 50% (C

C. Set trigger level to the vertical center of the waveform

&

Auto  Single Normal Farce automatically

D. Set the trigger mode to "Auto", which is equivalent to
pressing the button on the front panel

E. Set the trigger mode to "Single", which is equivalent to
pressing the [Single putton on the front panel

F. Set the trigger mode to "Normal”, which is equivalent to
pressing the Normal Jbutton on the front panel

G. Set the trigger mode to "Force", No key control, see the

chapter "Trigger Mode" for details
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A. Select trigger type

g TRIGGER

B. Select the trigger source

C. Selectthe trigger slope (When the trigger type is "Edge”,
"Slope" and other specific types)

D. Set holdoff (None/Time/Events)

E. Settrigger coupling mode (DC/AC/LF Reject/HF Reject) Slope

F. Enable/disable Noise Rejection. When Noise Reject is 1SIng

on, the trigger hysteresis is increased, so the noise Holdoff
immunity of the trigger circuit is better. As a compromise, None

the trigger sensitivity degrades Coupling

G. Setthe Zone trigger DC
Noise Reject

on

Tri gRedrattad el

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

screen) Indicator

153 Trigger Level

Both anal og and dhgv écaolr rtercitg gtenvriast. gnelrls €l eovsecli | | oscope
whet awaveform satisfies t hiet rtorsisgegse rt hceo Intfdriiit gi goetrio &l fieevne
crossimg is the tnighgerfopbbkowiong.figuretotbaptui gge
rising edge. When the signal with positive sl ope
satisfied and hteh ecirgingaste lped idnettviee t r i gger position.
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Positive Slope Trigger Level

Trigger Point

I n some speci al trigger, the system will laiune mad i c.

the tsowmgees.

154 Trigger Mode

The trigger mode determines how the oscilloscope ac

Aut An internal timer triggers thienaswiegpggeraffwoamda pr
so that the oscilloscope cont atnruioguggdry hugppdpdaress drh en a

is suitable for unknown signals or DC signal s.

Not eAunmodeéef hei gnal sati sdoredi ttilannstmbtigggdeer osci | | 0s c
stably, thatmagr weel bet weenekweae¢ thei autenep. eeniNboydmsa |
mo dien t hi s case

Nor rmalti ggers and acquisitions only me.tu®t hvéhremi steh,e |
oscilloscopawhokf®r mhlee adnids pWwaaiyt s f or Nohlremaseeti ¢ r i g
suitable for acquiring

Onleyendmecibfyi ¢edve trigger settings

Rarevents

SingCaptures osmdi dhbbpmaywhishtire t r i gsgeermrd ctomedn ts tomp
The following trigger events are ignodSriendgo@ret iils t h
suitable for

Ones hot evpeenrtiso doirc su@madesoff wassedrmran power rail

Rar e events

Forclreorces a frame to be triggered regardless of v
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1

conditions. Under different trigger modes, the mani
Autdfter a forced trigger for one frame, return
ef f,ect
Nor maflt er a forced trigger for ;one fr ame, return
Sinplfe er forcibly triggering a frame, return to

155 Trigger Type

1551 Overview

The

trigger

trigger dogmetsebagq@geadi ti ons.

Edge | Trigger on arising edge, falling edge or both

Slope | Trigger when an edge crosses two thresholds which lie inside or outside a

selected time range

Pulse 0 Trigger at the end of a pulse when the pulse width lies inside or outside a

selected time range

Video | TV trigger on falling edge

Window |  Trigger when the signal leaves the widow region

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

Runtd Trigger when a pulse crosses the 1st threshold but not the 2nd before re-crossing

the 1st threshold again

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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1552 Edge Trigger

Edge trigger distinguishes s$mhecitfrigdyeed peoi (httiss ibryg,s
falling) andritgggmgesolrovoeland sl ope can be set in t

Rising Edge Falling Edge

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

Trigger Trigge
Point Point

Touth®Qurareeasetloect trigmttoutch®@B@uomedasel ect ri sing, f
alter.

Ri siln@nltuyi gge mreomi ng edge
Fal |li ©Ogltuyi gge hfeahé d g g
Al tnart iinGri ggdrotrdni ngnédgeédage

Hol dod @ p,Jainmdg noi se reject can be sets"Hombleffigeggerd gg:t
Coup'tliadi se "Reffeerctdet ai | s.

NotRress/Autset/opt tammhesci | | oscopteriwgddr steype hteo Edge

1553 Sl ope Trigger

The slope trigger |l ooks for a rising or falling tr:
ti me range. For exampl e, positive slope time is d

crossing pointsshdfand iBgwirt H etvled pgdsieti ve edge as s

A
Upper Level

Lower Level

— |

Positive Slope Time

TouthSurareasetleect trijggemucthh@®uorpceee as el ecto fralsliinmgg.
Ri siln@nltyi gge hposigli opee
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Fal lli ®gltyi gge hreegatl ope

Adjust Uppleevdlower

The slope trigger requires upper and lower trigger levels. T 0

When the trigger type is slope trigger, touch the trigger

descriptor box, the pop-up quick menu will show two levels. Level Upper

-83.3mV

Level Lower

-108my

Automatic Level Setting

Auto  Single Normal Force

Thapplelrmwevel can be set in the following two ways:
1. TouchLelkel dpgne rtghuei c k tnseenlue cup pleheev el , and then set
vallue hwei rtualork dghpedtld oobt he fr afae pealtnoedt heev esli mi d ar
2. Use ltelveklnoobnt he front panel direct!l ¢y hkeroobs etto tshwei tlo

bet wappamd elloew e lr,o taantde tsilda | u e .

The eldoew el should al ways bea plpleey et han ndetsheerginmtli ogrig @br d
theellewel di spl ayed.

Set Limit Range

Toudhei mit &Raegeitnr itglger dicad logc tbh oxlmoe d tainnde ns e t t he
correspondi nUp ptedandleiweVrd Ihacre e a

less than a (@)iim&rvgheer pheintithe or negative slope t
is |l ower than the specified time value.

Gremhan a tilmel FTrl gger when the positive or negati v
is greater than the specified time value.

Within a range(-eljl tTirmeggweal uhen the positive or neg:
signal is greater than the specified | ower | imit of
val ue.

Out sade ange of (t]i)eTmgigkeone when the positive or negzé
i nput signal is greater than the specified upper |

ti me value.

Hol doff ,,acdumloimg@ reject can be sets"Hob&iTopggeri gc¢
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Couptlialgdi §e "Reffeerctdet ai | s.

1554 Pul se Trigger

Triggeampoentive or negative p.ullrsegwirtpesloanpiotsye ¢ (i viee d
negajlt, vlei mit r angceananbde tsieme ivnaltunee tri gger dialog b

Positive Pulse Width

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

Negative Pulse Width

Less than a (@I nfer ivgaglewre when the positive or negati Vve
| ower than the specified time value. Below is an e
width < 100ns

b= 1001z — —100ns —| _Trigger
. | I D

Great than d)damTmeggatuehen the positive or negati Ve
great er stphean fti kea Bteil mev vV &l wmen. exampl e of trigger con
width > 100ns

j— 100ns —= b= 1000z —~| _ - rigger
| |

Within a rangef-eji tTirmegveal uehen the positive or neg:
signal is greater than the specified | ower tlhiemit o
ti me Balo&. i s ann ewhatephi gggheer condi0OBi<ero siid i yet ptud s e
<300s

- 100ns —=| |J—— 300ns —=] l— 200ns —| __Trigger
| [ |

Out sadeange of (-{4)+het viagger when the positive or neg

signal is greater than the specified upper tlhiemit o
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time value.

Hol dof f ,,acdumloiimg reject can be sets"HobithiTrsggeri gc
Couplialgdi e "Reffeerctdet ai | s.

1555 Vi deo Trigger

Thei dveo trigger can be used tosoadpmose¢e shandampl aoa
signals. The evralgujabtee svier ¢ uicady and hori zont al i nter
the video trigger sefTh8bhIDOKbowvspapvetselseanedthod vi d
NTSC (National Tel evi sion Standards C Hmivt t (ei)gh P
Definition Taclueswiosm on)deandi gnal trigger.

Sour ce, standard and synchrtchrei daetoi dadnm i ggee damal bg b

synchronization mode is "Select", |line and field ceze

Touc hSttdhredanrdd sel ect t heThw8D3OdORXt wmmdpodts the foll ow
standar ds:

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

The table bel ow showsudgthem pwirdaene tterrisgpdr t he

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

Trigger Position Line Field
(line value)/1 (1:1) 1
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(line value)/2 (2:1) 12,3,4,5,6,7,8
(line value)/4 (4:1) 1,2,3,4,5,6,7,8
(line value)/8 (8:1) 1,2,3,4,5,6,7,8

Li val Theee number of OiLne@682600n.t he

I Mt heust om vi dteyp bter icgogrerre spféinedli chgar i e ss ewli @ dotfti tholme

fintleaareat i dherefore, the number of fields selected
each field can also be varied. I f the "Of Lines" i:
as foll ows:

Of Lines Interlace Of Fields Trigger Line Trigger Field

800 11 1 800 1

800 2:1 1/2/4/8 400 1/1~2/1~4/1~8

800 4:1 1/2/4/8 200 1/1~2/1~4/1~8

800 8:1 1/2/4/8 100 1/1~2/1~4/1~8

Set the video trigger for video signal

TouSgnfcor trigger mode selection, videpttlomghhAmy 'mooc
mode, the video signal can be triggered on any | i nd
signal can be triggered by a specified field and a
For progressive scanning signals (e.g. 720p/ 50, 720
can be selected swyndehi gmedmeiBilec® ct he

For interlaced scanning signals (such as NTSC, P A

synchromioda&t ien"Select", the specified |ine and th

The following otebéespshdowbhegt welatilome and field for
(except for Custom)

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

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

HDTV 1080i/50, 1080i/60 1to 563 1to 562

Tog aifanmi i z awii @ mei deo ,t rtirgyg &ch eessxeampl es
Triggaspemni fic I(INTSCofstwindao d)
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Usé&ustobm trigger video signals

Trigger on a Specific Line of Video

Video trigger r & mallioshgasn © @ hbaet uasneyd h earsi gger source W
synchroni zation ampl i tTuhdee egxranaptleest laehltaonw Flseelrdigo e d
221sing the NTSC. video standard

1. PressSetthbept t on on the front panel to open the tri
I n the triggleyrpenealuect o'udihdeo" .

TouchSdtlthracned select CH1 as the trigger source.
Touc hSttéhredhenrdd sel ect the "NTSC".

TouchSyrnamd select the " SkHeantl tbobnmakpttbeaFi 1t he
"Field", and set the "Line" tovieRllUabykegpad the

o M~ 0D

SIGLENT Aut =
& utility G2 Display rfi Acquire ™ Trigger s Cursors [&\ Measure P Math [& Analysis B TRIGGER

==

Type

Video
Source
C1

Standard

Field

Timebase Trigger c1
0.00s 5.00us/div Auto -150mV  pg:42:20
100kpts  2.00GSa/s Video NTSC  2024/517

Trigger on a SpelT$)Cc Line of Video

Use "Custom" to Trigger Video Signal s
Custom video s$viidge swistiipalmestor2a536050 and 60 Hz respe
and the specified row is wiThki fothewraggdestr 3I0&s |
"Custom" video signal
PressgSetthhept t on on the front panel to open the tri
I'n the triggerTymensuel etcotucthhet h'eVi deo " .

Touc hSttehredaanrdd sel ect t he " Custom".

1

2

3. TouchSdthracned sel ect CH1 as the trigger source.

4

5. TouchCudshtom S$eot toipregm t he custom slentémlgamehacttoh
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required interlace ratio (assuming that the inte
the number of Iines and the number of fields.
6. TouchSywmhmem selsyxrnchrhemodat ifem the input signal
a Select the "Any" mode, and the signal can be t
condition.

b) Select the "Select" mode, then set the specifi
signal. Assuming that the "Field" is set to 8,
field can choose any line from 1 to 100.

1556 Wi ndow Trigger

Window trigger is similar to epedmgeert rlaogw ed ,ggexc dppetve
The instrument triggers when the input signal pass:eé
There are two Kkinds of window types: Absol ute and
adjust ment metthtebd®| uemdevi ndow type, the | ower and

adjustepdr.dahel yewiantdpovwe viad raessnitt her Center value t o se
cenhad Delta value to .seltn tthheihseinhoddoegir r andet he upper
al ways move together.

Horizontal Trigger Position

Upper Level

Lower Level
| f the | ower and the wupper trigger l evel s are b
oscilloscope will trigges. on both rising and fal/l
I f the upper trigger | evel is within the wavefor
out of the waveform amplitude ndargeinghedgscohl p:
I f the | ower trigger | evel is within the wavefor

out of the waveform amplitude nafegkl i hbeedgei 6hly

To set windowhfkbsgbeteviwandow type
RefeAdjast Uppev'kLloswetch'®Slompe Trigger

To set windowhikRel ggeveviwandow type
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When the window trigger type is set to "Relative”, [TE—

touch the trigger descriptor box. The pop-up menu
. . Level +/-Delta
will show two user-defined par amet er s/ 167mv

Delta" and "Level Center".

Level Center

Automatic Leve

Auto  Single Mormal Force

The above two parameters can:be set in the foll owirt

1. Select the pdramedeediraean dthietkeméhen set the par an
by vhetualorkdyhwpeaed knob on Stehetiirgoonentpammlil £ ael i s

2. Directl Levlek olbthtree f r ont tphkanelb. t Pr e s fit Lcehy Mlelt twae e n
andehtlevel "r,otaaitde sigt val ues.

NottevebDel®taprebahfsof the actual window area. For
mV, it actually repm¥sewihss@MUwd mgeo wof K

Hol dof f ,,aocdupbisg reject can be set sfiHo bWifihrdiogvg err i g
Coup'lialdi e "Reffeerctdet ai | s.

1557 I nterval Trigger

Trigger when the ti me edigfhfbeorré mge rbhestimegemrt Heal | i ng

condition.

When ttrhiegger condaint hbar v al s kneetiwaehebnoirsiimogga redligsetsl e s s

than the sehetti meggat uegi sagram is as foll ow
Set Value
. F———
F—¥ F——¥
Trigger Trigger

Trigger,sbo(peseéeng),, flailnmiitngr angeamnkde td ente ivmaltulee tri g

Hol doff ,,acdumpoi g r ej ehientcearnvidglg es et sie'elo bl €T rsiegcgteiro n
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Couptlialgdi §e "Reffeerctdet ai | s.

1558 Dropout Trigger

Dropout trigger Hdmgel @dotse t wo t ypes:

Edge
Trigger when t b¥R) tfirmemiwhemnr vtathe (ri sing edge (or fa
passes through the trigger | evel to when the neight
the trigger | evesletti megs esashewnthanthédefigure bel ow
3 —d
— —
— —

_ﬂ_J_UL_ﬂfUﬁ?[

Trigger Trigger
State
Trigger when t Blk) tfimemiwmhten vtiahe (ri sing edge (or f a
passes through the trigger |l evel to when the neight
the trigger | evel is greater than the set time, as
—d
M —d

J_?_LI_U'I_ ?I_f

Trigger Trigger

Trigger,sbko(peskeng),, fdarlopionugt t y pea narbde tsiemme iwaltthee tr i g
Hol dof f ,,acodumpdbii 9@ r ej € lhder ocpaonu tb et rsiegg aestHo stkfgr't gesect
Coup'tiaBldi e "Reffeerctdet ai | s.

1559 Runt Trigger

Runt trigger | ooks for pulses that cross one threst
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Positive Runt Pulse

High Level - --}-—1--4--4-- S IR PN SR S
i i
Low Level ---F--F--f----F--—d-——b——F--F-—t--1--1---

Negative Runt Pulse

A positive runt phleséowect emeetl thhhghuglkvel
A negative runt ptuhles ehiadrhrtolsebeedtl ho wu b b v el

Hol dof f ,acodoumpodbii 9@ r ej €lder ocpaonu tb et rsiegg astHo stkefgr't gesect
Couplialgdi e "Reffeerctdet ai | s.

15510 Pattern Trigger

The Pattern trigger identifies a trigger coXdition
Pl us provides 4 patterns: |l ogi cal AND, OR, NAND a
channel can set to "Low", "Hi gh" or "Don't Care".
oscill oscope wiltlhen @tattorgir gcd rs.ANWhoesnci NOBscoblpe trigg

t he combeisruddaindfreomsud Falose; twhkemnpatltogrinc ail s ORt e NANI

oscill oscope taodmlgiered whesnu Itkh btsrea tfef er s f r om
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Channell High
Channel2 Low
= * AND Waveform
Trigger Trigger
Position 1 Position 2
‘ v\ OR Waveform
Trigger Trigger
Position 1 Position 2
\ '\ NAND Waveform
Trigger Trigger
Position 1 Position 2
] N NOR Waveform
Trigger Trigger
Position 1 Position 2
Logic,QRNANINOR) so,urlciemi,and anigmeaw abeeset in the tr
boxwhen t he ORDgNAND,s t'he lteitthenigs toifnvalid
Source Setting
TouthSour ce SHredd etn@glfloltl davahgxy saetd up for each channe
Each chanbneelsectan o dktowDon" HT igda‘tten'r eshol d can be det
t hleevel .Val ue
When di gi tsattewcrhmmencthtett®e | ogi c state of the digital <ch

settdimdg oog box

Source Setting

General Digital

Source Setting

General Digital

C1 G2 ox] Do D1

Low Don't Care High

Level Value
165V 1.65V

Level Value

D9 D10 D11

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

D12 D13 D14 D15

Don't Care Den't Care Den't Care Don't Care
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Logic settings of analog channels Logic settings of digital channels
Limit Range
When ItdhgisBNDorrNOR, ttihme | i mit con.diTd éomnti isnsg arntaii d wlba
useféi |l trazasmdgnal s of combinational l ogi c.

When t he ORog'NAND,s ttihnee sleit mitng i s not supported.

Hol doff can be set in paHoehforidegéenjlsee the sect

15511 Ser Tml gger

See Chapter "Serial Trigger and Decode" for detalils.

156 Trigger Source

The triggeuppoutree by each tr i gtghaea btl yepfdoed rabe tda iflIfser e

Trigger Type C1~C4 EXT, EXT/5 AC Line D0~D15
Edge S S S S
Slope S ! ! !
Pulse S ! ! S
Video S ! ! !
Window S ! ! !
Interval S ! ! S
Dropout S ! ! S
Runt S ! ! !
Pattern S ! ! S
Serial S ! ! S

157 Holod f

Hol diodfaddi ti onal cosdndaonbétoesadi pre the trigger.

waveforms (suseér idets )@ apulbee set to a .time or number |

Hol dioy f Ti me
Hol doff time is the amount of ti-anremitrhqatt he et roisggdirl

The oscilloscope will not trigger until the hol doff
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Use the holdoff to trigger on repetitive wavefor ms
waveform repetitions. You can also use holdoff to

the minimum time between bursts

For exampl e, to achieve a stable trigger on the re
hol d o fmfe 2(0tO)<t<x6 00 s

Holdoff Oscilloscope triggers here
. - - - - o
' ED[fr ns EDﬁ ns

Hol dioyf fEvent
Theolhdof f ewambeifrsevé@erts that the osairlmiocngcdphee caur
circuitry. The oscil | oscowret ewi |tlr ancokti ntgr ihgogledro f U n teivl

val.ua the foll owohdofefnguines, stehet ad s3,t ramd etrleael ing 1t ¢
edge

Holdoff Oscilloscope triggers here

L pEpln

1 P | P | »
I Lol T 1

Par amBttadird| dofief Onhees i ni ti Abl doéftion of
Holdoff

Acq Start Oscilloscope triggers here
LT ipliglin
I B ; :-.:"R\
-/LESt Trig Time Dscilloscope triggers here
Oscilloscope triggered here
last time

Ac @t alrtThenipoisailth @ind ®fft he first time pointlmsathefyi

exampbeyveehohdof fremathe first rising edge of the p

LasTtri g MiTmee niptosailthh@ind @fhfe itd mMeasotf 1t mi g hempbe,ve

t hleasti gger position is at the second rishongdetifge
stafrtrem that point.

158 Trigger Coupling

The cospt ol gi gger i s only valid whenotEXer/tsr.i gger
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DCAlolt he signal 6s frequency components ddreeq uceonucpyl e
bursts o6hewhseeof AC coupling would shift the ef:
ACThe signal i's capacitivel ySee ugditeads.h ede€t Hiovre | s

t heuafffr equency

HFRSi gnals are DC coupled t@atsseftidit@ggemediwiocec ki tat
frequencies (used for treggeéateangh cabett l@doMefud efqg uenc
frequency

LFRIFrhei gnal is coupled tpobaessghi bteapaei wové&, hDghi
frequeanrcei east t enuated. For st ahbildem ¢ qu grgeySe enigy loenl sne
dat as hedeett @ifolre ldefffr e quency

159 Noi se Reject

Noi se Reject adds additional hysteresis to the tri

the noise i mmunihluytthbee camegsg ebretsteenrsi ti vity degrades

Noi Rej e©Of f
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Noi se R@n ect =

1510 Zone Trigger

Th&E&D3AVOOKXI usncl udestera ggperhel p i solate elusive- glitc!
definedZanme addrRe User st teanprsed a czhoynaesih t e rooaNa t

Int erocmesacrtaddi td omadittoi ofnd rstoltedrieat er esenhnhg.qidindkelrysect 6 o
includes events that mdaeursewittohiernn ethites 72 mrcd .udieNaatl | ¢
of the zone.
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Touch Trigger > Zone to recall zone dialog box:

5 ZONE
A. Turn on or off zone trigger -
B. Select the source: C1~C4 Fone
C. Turn on or off zonel
D. Setthe property of zonel: Intersect or Not intersect :T:I.:IIWI:E
E. Setthe coordinate of zonel. The range is within the waveform

Zonel

area

on
F. Turn on or off zone2

Property
G. Setthe property of zone2: Intersect or Not intersect

Intersect
H. Setthe coordinate of zone2. The range is within the waveform

I —
area Zonel Setting

I.  Return to the previous menu
Zone2
on

Property

Intersect

| D Return

Theosean creeagdred mowepasaesor by Ze@ndZiom&et tiinngt he di al o
boxX he coofl otrhés zoatwloinrsg st ent wit hédep ¢ dief ic @dCdgaonarfecle 1 =
Yel |l ow, . etec

Gesture
Whehhzonteri gger i $ ouvambhelddaooyy powiitttiloeavef orm area a
dr aaw ect anguhaern btohxe fi nger moves out of the screen

zonend setting t hea szhoonven Ipieod pleogt £ Egur e
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5 Utility e T uire ™ Trigger df C ure M Math &

Zonel Must Intersect

Zone1 Must Mot In

st Intersect

Cancel

Oncaezonesreatdd can be movddshy tdumadgiamgl hwde & he
drggmesture.

SIGLENT
E1) = 299 Mz

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

set the property as "Intersect" set the property as "Not Intersect”
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Di al og Box

Touch Zone > Zone Setting to recall the dialog box.
ZONE1 SETTING

A. Set the left border of the zone

B. Set the right border of the zone =

C. Set the top border of the zone —
D. Set the bottom border of the zone

E. Return to previous menu

783mV
Touch the regions above to set the value by the universal knob or
the virtual keypad.

D Return

NotleXfone anale abroet h t uretdrde Dwnml"ANDofp etrlad | @ Bierb etcwoome s
t heeual icfoynidnigtfi ami ggeri ng.

Bel ban exampl evei wawmhi ¢d waawedfliorbras contenti ®@®OO0Xising
Pl us

Wi talsi mpl e edgeéumnbkitgigkiygger consbaeabent Ylyamks tthd st he
waveform update OrO0Xe pysWvetbahiSD®m2t here is bus conte

enabling the persistence display, as shown in the f

int.siglent.com 85


http://www.siglent.com/

SDS2000X Plus Series Digital Oscilloscope User Manual

I n thistzwemsre trigger is a qui ck iamtde rswamnpéd feg rwa.y B noa bcl

the zoneaentdriagvgar box to intersect with the bus conte

e

Zonel Must Intersect
Zonel Must Not Intersect
Zone2 Must Intersect

o ,‘ e Zone2 Must Not Intersect

Cancel

Nowe can accurately capture the exact bus contenti

e i e i et
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16 Serial Trigger and Decode

16,1 Overvi ew

The SDSOPN ssippsesetsal buwandediguge he f ol l owing serial
2C, SPIlI, UARB,ndCAN so sufdaerxtRaogypt iCAWaBFTEL 55 2ZBSENT
Manchdglteerndi agABhNZJd28o0oding only)

PresgSetthiept t on on t he fr omitgdpeasncerli parodt dbuedxhe cTty ptehte
asSerimlthe tri gtgeettheedaallo g rbagxg er

A. Select the type as Serial

8 TRIGGER

B. Select the serial bus protocol

Type
C. Setthe signal, including the mapping relation between i
Serial

channels and bus signals, and the thresholds

D. Trigger setting Protocol

E. Zone setting

Signal

Trigger Setting

Press the button or touch the Analysis > Decode to turn on the serial decode dialog box:
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A. Set the list of decode result

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

D. Setthe bus display

E. Selectthe serial bus protocol
Bus1

F. Touch to set the signal, including the mapping
. . Bus Operation
relation between channels and bus signals, and

the thresholds. This is similar with the signal

setting of serial trigger

' Bus Display
G. Configure the bus protocol

H. Synchronize the settings between serial trigger Bus Protocol
and decode 12C

Protocol Signals

Protocol Config

Protocol Copy

Bel awket ai | ed sdEshter i gigideciankgt e p & atpbrrot.oc o |
| 2Trigger ®dradoferi al
SPTrigger dDrdoderi al
UART TriggemDeamdleSeri al
CAN TriggerDecnoddeSer i al
LIN TriggebeandeSeri al
FI exRaiygger and Seri al Decode
CAN F¥Di ggeSrerdmd Decode
| 2Bri gger and Seri al Decode
MI-BTEH553Bi gagneBrer i al Decode
SENTrigger and Seri al Decode
Ma n ¢ h eSsetreira | Decode
ARI NC 42®De8edieal
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162 | 2Tr i gger abac Geke i al

This section covers triggeidiemgeeadn dt hdee cfoadlilnogwiln2gC fsoir
il 28 grSeelt tdgiiny 6 Toamgig2C€ Skadade

1621 | 28 gnS&dtti ngs

Connect the serbDA) dhdar isdlgnallodkStdoegoal | 68€Chp de
mapping relation between chamreelt $r & msodf o $edagohhad Vse | gamadl
signal see¢ ciompd rofgmgagriendependent . I f youwhwamstettongs
bet ween ared otdrei g gpeerr,f @prpr@eatstei m gt eheoddieal o0.g b o Xx

SIGLENT

£ Utility  CJ Display f=7 TkHz

Threshold

Cc

00 D

Threshold

AD0mY

:) Retum E

200y

A. Sethe sour cdn otfheSCGlxampCle iabowvemhected to

B. Set the threshhhils%4 fevelk hef LESCBEkasmpgeal in th
C. Sethe sourDcAen lotfheS exampbDAe abowerCRected to

D. Set the thrdeh8pActh aneedl of

E. Ret durorher evi ous menu

F. Thresholdlteweal yltHaepp eaadrjsusw i ng the threshold | eve
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Copy Setting

Touch the Protocol Copy in the decode dialog box to ]
: . _ . E DECODE SETTING

synchronize the settings between the trigger and decoding

configurations.

Copy To Trigger A

A. Copy the decode settings to trigger
B. Copy the trigger settings to decode

Copy From Trigger (B
C. Return to the previous menu

:) Retum C

NotBheynchronization is not automatia.cdpy thmersattito

necessassyntchroai ze

1622 1 2C Trigger

When the protl @c€Cchifeoil $ e wve wotea 6¢ & 0 slEeBt g Btt o Re st &o t ,
Ack EEPRCIMRWd T ame with specific device address and

Touch Trigger Setting in the 12C trigger dialog Condition

box to select the trigger condition: Start
Stop
Restart
No Ack
EEPROM

7 Addr&Data

10 Addr&Data

Data Length

Stad The osci wli b6$c bpewthreinpgRA edeansi ti ons from high t
SCL hiigh.

StodpThe osci wl é6¢$ichbgewthsednh@DA i heansi tions from | ow toc
SCL is high
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Sohv I N 2 W G f'k\_:}l
SCL ' '\_f1-?_‘\_x’_\_/_\_f’1-?mkf'_"

Start Address R Ack Data Ack Smp
Condition Condition

Restaimhe osci Wi bscopevthreing gaBtasdredsc diur s Stba@g ore a i
NoAclW The osci wi bobscogagvdhremd®DA i ine high dusi A@Kany SCL

EEPROM & The trigger searches for EEPROM control byte value Condition
1010xxx on the SDA bus. And there is a Read bit and an ACK bit
behind EEPROM. Set the data value and compare type according
to Datal and Limit Range. If EEPROM®& data is greater than (less Limit Range

EEPROM

than, equal to) Datal, the oscilloscope will be triggered at the edge
of ACK bit behind Data byte. It& unnecessary that the Data byte
musts follow the EEPROM.

Read
—_ - o ‘\" _ o
SDA 1 \l: /0o N /SN X _
TN\ S
SCL 4 . 7 1 _\._.'f_\._ __
Start or Control R/ Ack Data | Ack
Restart  byte Trigger point
Condition
7TAddr &PDsatdat he osci |l |l oscopoen widdd boer twhbiigtgecar fieddd.ense s i n

Fr ame (-Biaddrdtr:e s/ W:0 RAatkal and Datfadd2 XbXfoe ablbt bhpst hen
triggeActhntt hel | dkwabdi th.y t he

REE\E Write
sna*\,_/ i s GV w i G \ ,ﬂm
SCL . :\_.f -_\_/?\_«‘.’_\_/_1-?_\_/_\_/_\_| /1l :
Start or Address R/ .{xck Data Ack Smp
Restart Condition
Trigger point

Condition 9th clock edge
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Frame (-Bfatdrdtr:esi®/ W: Ack: Dadtlaf. &kt biblastalkegn Aack gger
bit foll ®dwed2by t he

_- Read\ Write . -

= 1 ¥ -_ 1 | f - ! T - -I ! { \ I. i
SDAI '/ /_a S AN D W A W

11 11
scLy N\ 1-7\ 8\ S\ S1-8\So\ S1-7\Je\ go\y/ ||

- L J L 1 L I J L 11 ] -

Start Address RW Ack Data Ack Data2 ck Stop

Condition Trigger point Condition

lAddr &Datdal f amht obht st hen Ackiigtg efroloindwehde. by t he
Frame @A8datthyyte: RAWDr adbkyte: Ack: Dat a)

WWrite L
SDATIL/_ IS A WY A W G WA ifr
scL] T\_/1-7\/s\_/o\_/1-8\ /o ST
Sta;t;.-lAddressl IRII :ﬂsclnl Address Ackz S_'[(;p
Restart 1stbyte 2nd byte Trigger point  Condition

Condition

If you set the trigger condition to 7 address & data or 10 address &

12C SETTING
data:
Address can be selected in the hexadecimal range of 0x00 to Condition
Ox7F (7-bit) or Ox3FF (10-bit). If the address is selected as 7 Addr&Data

fOXXX (7-bit address)oor fOxXXX (10-bit address)q the address
is ignored. It will always trigger on the Ack bit followed by the

Address

address.

Datal and Data2 can be selected in the hexadecimal range of
0x00 to OxFF. If the data is selected as MxXXQ 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 Dond Care.

92 intsiglent. com


http://www.siglent.com/

SDS®ROORXI B8®ries Digital Oscillosco

Data Lénlghteh dathnagbhge i sbylt.&benhh@DA data | ength is e
val utehDm#tL e n gstelt ainmpeeddr ess | engt ht hseett halosemét s cope
wi || be triggered.
TouthAadr desidgtehe | Wwbiododgiliot ® match the address of
TouchDathae Lemdtthurn the unvivetr salt ok eayetia th ehretp gdra t a
mat the dat at hiemmuth sifgnal

1623 1 2C Skecade

The | affouhesctroeuecnh vidh esrp | layC nder ashlil € das :f ol | ows

i i B ) SIGLENT i
& Utility  C3 Display Acquire gger deasure DA Math [ A f=7 438072kHz 5 DECODE D

Result List

ALY 2 200usfdiv
500Mpts  1.00GS

A. Waveform dishpoéwy tameaor ispifnalhewdswef srimnal

B. Budi s psihaoywsd & diadees ul t oAt tnhoes thbutissaens be decoded at t
t i meToBuuwcsh Op eafa tdiihaed otgo bonwr nselboé ¢ t,addbuBths Di spl ay
to select t hedead crpedsaBil ntafflgyei nbfd o r ASanld )s et the b
|l ocation on the display

C. List di sphaydaaedsuifguimt i pl e afnr diresepsliany etdhien |whsitc h
each rowtsehhomes | atbet orbaasdit t a .f rTaoRez hilLil $tto s et t he
par amettehtes sof

D. Decodealdg box

Bus
FIl ag at the beginning ofgtrkenframe, displayed in
The address value is diafpd afidedr iatte taded rbeesgsi ninsg ndyi
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green, and read. address in yell ow
W BRiitsepresent edl, byedWbysadbdiree ss val ue.

or bydereepresents ACK (.ciknndoiw:laetdegsmenno
acknowleadg
The data val uewhiist edi spl ayed in
FIl ag earndft htehe f r ameb,| udei.spl ayed in
A red point at thedeodt e$tenhosusggghmmeat hbe di spl ay t

t heompl ete contand sdamatiesrthine d a

A B 2 B B B B B B

List
TI METhe horadfzfastetheel curr entedddtaiede atme t he. trigger
Addr ed sAdir es s viad ru e .e R a mABX means t hat2 ABwlidtrlke s s
acknowhlhemdtye
R/ WRead address or write address.
DAT&A Data bytes.

Address
0x2AB
0x4E 54 5F 80 00 58 D&~A

Configuration
Theirenl yi odemcl udei R/ WhBi t onff lileRuCre & toid @vh éoefi s a,b | telde
address is represenRéetWisepamdt evisy pfriRdiddhietdhies represe

together with the address.

For exampl e, t he aAldk,ssdi Ggsd B Y @WwEhtemhe RiiYMot
includiesd dnsapl ®Eevth etnhe RiITWNncl.uded
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163 SPTrigger abeaec ke i al

This section covers triggering and decodingsSPIl si
"SP& gmSelt tif 8BBr i aneé'SPSerbDad o'de

16.31 SP& gndttings

Connect the NKLEQO MOSI CStoegonl casdwepet he mapping r
bet ween channelhsEnatsbdeetst gnabbol d | @&liel ppbceashofi gpe
the source and tidhr2% hgadaat ti"isn s mi | ar

CLK
I n additi ont Hsso ug preachixfinydiesd of drhieé Kebjigmadilsecestsary
spedihtedge Sel ect

Ri sibgta | atthreesdsi ng téhckgec bk f

FalliDaga | atdhfealdl ongt heel ge ko f

The user can select the edgreelaactcioorndsihnigp tboe ttwheee na ctthue:
ot h&PI bus. Referring to the following figure, when
data, the rising edge .i ¢Waeltdet ed st gl atdgle wlietdhat
the data, the falling edge is selected to | atch t he

CPOL=0 __ M\
SCK  cpol=1 o

SS 1\ .

Cycle # DI Z I3 A s 8 (7B
CPHA=0 MISOD I ZIEE 57 E 0z
MOSI X I X Z 3 (25 (s (7T 80

Cycle# T T 133X (o 7o

CPHA=1 MISO D32 E T EE
MOSI O G A S e T EE
CS

The CS sshiogunlad be s@&S TiyopiecnccAedd inggclt o weannHdlgkh Ti meout
Acti véTHeg8S signal needs ocat bempteecenricibg rdger
Acti veThewCS signal needs andempleeenf alol begredage
CLK Tiinebuits not necessary tthtehspeadhiofl W € &sei egdnoadiroe e t
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The only parameterthertilmen @diisihgmal mii i mum t i me
clock signhmdlidnfuabte flme e tsheo poescuilrleos .v aTll heids idsadg ai s
suitabtlheeafs@r whhe®&Se siigmnahot G 0 nonre ctt heed onsucmblelro sacfo p e

channels is insufthiaaoinehnt ossudch ossopws) .

The metbopgyiog issettthengsame as | 22€ | iBiggretdelt $'¢ nfigsn g s .
det ail s.

Exampl e:
Connect the dat a, CLKS Raln db u~sC Sr essi pgencatl isv eddDfyt &t ow iCdlt, h C=2
8bit, Bit order = MSB, CS polarity = active | ow, an

In the SPI trigger signal menu, set the source and
the trigger settings to decoding. Adjusth@$hei gnmanleb :

shown in the screen:

SIGLENT

& Utility O Display i Acquire ™ Trigger 3 M lath B Anz f<20H:2

A i A 1 A0 SR SN S 048 S 1§ 0§ S A8 S 18§ AR AR A A 1

L 1 Y Y 1L T 1Y 1 T T TP

Threshold

When the CStay@leodl TBiemeout, turn on Cursor, measur ¢
ass 0 8s, and measure the inter 0ads, btehevreeqnetc| toltk tpiurhe e
bet wéeanH# 0 &s. In this exdmple it is set to
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Di gital Osci

SIGLENT
f<2.0Hz

s A | 8§ R S OO A ] 0 18— 07— 7§ 1 18 1 Pt st

Prpkiek  papigee Gnplhekl pepige BGdpe piei el i g pieepge ek ey

Lirnit

4.50us

D Return

0sco

I f the data width ilsitset(shditbeggrib@asurehahe8cl ock

8bit data pakskeansdashen set the ti
this exampl&Gks: it is set to

SIGLENT

A i A 1 A SRR AN A 048 S 0§ S A0SR0 S 18§ A A A A 1 M

L 1 O 1 S T S T T T ebbklp

me5o. uGt s & 0 &n.e

Falling
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1632 SPTrigger

The trigger condition for the SPI trigger is mainly about data.

B SPISETTING

Touch Trigger Setting in the dialog box to set data:

A. Trigger Type: MISO or MOSI Trigger Type
B. Set the trigger position type. When set to Any, it will trigger MISO
on the specified data. When set to Value, it will trigger on Position Type
the data from the Start Bit Any

C. Setthe start bit of the datd value Start Bit

D. Data Length: 4~96 bits

E. Settotrigger on the specified data value. Touch Data Value Data Length
twice, and enter the value by the virtual keypad, or touch

All Same to set all bits to 0, 1 or ignore ("X")

Data Value
F. Setthe bit order to MSB or LSB

XXX
G. Return to previous menu
All Same

0

Bit Order
LSB

(€] D Return

16.3.3 SPSer bDatode

Theonfigafa&Pbiardgs similar to | 2C.

| h hRer ot Gopnimeg Dat a LEedggthi Bi)bragd SB oy aMS8B8 configur atk
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164 UART TriggerDaandd&eri al

This section covers triggering and decoding sSUART si
"UARSI grSeelt tgd UARTr i §ooddatJ/;ARTerbad o'de

1641 UARTIi gnSdttings

ConnecRXarhieXsi gnatlhsestco | | esetopbe mapping relation be:
signal s, atntde tthteme ssheal d | eTvheel pofo ceasch odi gsmpeelc.i f yi ng
t hreshol dio | '8 sginBaellt &'ir.ngs

| 8 heuGonfmegat ri go@r ot Gonfmegqudeoe¢qgdlee f opadoavimemiger s

availabl e:

A. Touchto select the baud rate: 600, 1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200 bit/s or Custom

& UART CONFIG

B. Data Length: 5~8 bit Baud

_ 9600bit/s
C. Parity Check: None, Odd, Even, Mark or Space. If the data

is 9 bits, the 9" bit is treated as Mark parity or Space parity Data Length

D. Select the number of stop bits

) Parity Check
E. Setthe idle level

Even

F. Set the bit order
Stop Bit

G. Return to previous menu 1 15

Idle Level

Low

Bit Order
LSB

D Return

The metbopdyioig issettthengsame as | 22€ | 2iSigprelt $'¢ nfgssn g s .

detail s.
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1642 UARTrigger

Toudhiggeri sethheé ndisadttdhhge WMo gtger condi ti on:

A. Source Type: RX or TX

E UART SETTING

B. Trigger Condition: Start, Stop, Data or Error

Source Type

C. When tfe "trigger condition" is Data, set the compare type to: A

™
= >, <

D. When the "trigger conditon” is Data, set the data value

E. Return to previous menu

Trigger Condition

St arThescoi |l |l oscope tthrei dgsgearrsh pypleamr s .on t he RX/ TX

St opThescoi | | oscope tthrei dsgdomppeahenn .tdllawRKI Fagre r

the first stop bit

DatdéaTri gger on dat a

V TouChmpearTypmpe stée GF'e>ot"” <"

V TouV¥Vhltue s datattah & w hwemwier sal vkinrotbu aol.iT tkee yrpaamdge of d
valiueex00 to Oxff

Errdfhe oscilloscope performs parity tkhkeekseh bl

the wawnérjgigfert he check value is incorrect

1643 UARTer Datode

Theonfi goatUdARd eniordgs si mil ar toimndfpat of | 2C decod

100 intsiglent. com


http://www.siglent.com/

SDS®ROORXI B8®ries Digital Oscillosco

165 CAN Trigger Dearmcdd®eri al

This section covers triggering and decoding sCAN si
"CANsIi grSeelt tg e N r i Jané'"CANerbDadt o'de

1651 CANSi gnSadt tings

ConnectCAWNhidnd CAsN_dnat sestcoi | ,eed¢opehe mapping rel at
channels and si gintage st hraemsdhdlhe nl kel pofoceashosi gpalc.
source and thrted R&I ginSaels t"s.nps| ar

| BusComénat ri gg@&@r ot ocolmeGodeiEglblaud craant eb e:5kdts , t o
1kb2,khbS0kbsl,0RbsL,BkbX25R0b 50 &KbHB0RDsSLMY 8siCust om.

The metbopgynypdtti nhhbe same as | 2C esil @Biag nSwle t'i nfygs . S
det ail s.

1652 CANTrigger

Touch Trigger Setting in the CAN trigger Condition
dialog box to set the trigger condition: Start Start

Remote

D :) Return

St alrtThe oscilloscope triggers at the beginning of
Remoti eThescil |ltorsicgupreeras remote frame wi BIiD{ &distpeci f

or -RignNnGundmBy tles2n,@r drdtd )byctaen @l Bgtimsed to speci
the byte to be atdja surekvebhseal usi ng

| O Thescill oscsome tthrei gdgpetra frame that maBticihéels t he
bit -brt P2OuU&IBd tles2n,8r dridtd kypmepe set .

| rDatiaThe oscilloscope triggersesithet s@edafaetr &i
data. BDf $diDt -br CRO@MByYy tles2n,@r drdtdh bybadal and Dat a:
be set.
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Erriofrhe osci |l | osomo eeh eftarra mey.e r

1653 CANSer Datode

Theonfi gafCanNieocnordgs simil ar toinpat of | 2C decod

Ont he bus:
I D is displayed in green.

LEN (dat asl éngplhipgyletd awm.
DATIAdi spl ayed in white.
CRC is displayed in blue.
Ack is displayed in pink

The red point at itrmei eatde otetnlagedgimparce on t he di s
t heompl et e contemd sodoreiednrtlaimeéd e n

Length
0x04 0x45 4E 54 5F

I n t hei dw st

Ti mMe The horadfzfasfettalhe current data frame head rel a
Typle Type of tThtee fdateems epr es endadd hge mot e ifsr ame

represeiRbed by
| O I D of t Habsforra-@K D auteomati cal.l y detected

Lengit Pata | ength.
DatiaDatval ues

CRCl Cycle redundancy check
ACKI Acknowl edge bit
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=
=
i+

v I w B« B e s i w [
q

0x45 4E 54 5F 81
0x734E
0x53 49 47 4C 45 4E 54 5F 0x0C9B
Ox4BAS
0x45 4E 54 5F 0x5681
0x734E

0x0449571D
0x056ATEOC
0x07819F51

0x012F30DC
0x0449571D
0x056ATEOC

-19.9490ms
-15.1293ms

-10.9295ms
-5.44975ms
-1.24996ms
3.56980ms

W s o oW e o

166 LI N TriggerDenadeer i al

This section covers triggering and decoding LIN si
"L1 8l grSeelt t"i"big®r i ard | Sler Dad¢ o'de

166.1 LI 8 gnSdttings

Conneclh | iNhgntéahesci | | asdoplkteme stehr eshhbedlghdeebrotcess

of specifying the sour die2& mdSeetithtiensghsol d i's simil ar t

|l BusComéngftri agdmr ot ocolme@ardfeitgpdauyd cart ebe:6s0e0t t o
b/, sl2®/Q2 4 0b0/,4 8 0b0/,8 6 0b0/, 5920 0DcsICust om.

The metbopdyiofg issettthengsame as | 2Cil 2iBiggrelt s @ftotlgisng s .
detail s.

1662 LI Nrigger

Touch Trigger Setting in the LIN trigger Condition
onc
dialog box to set the trigger conditions: Break Sreal
IreaK

D

|D+Data D Return

Error

Bredkihe oscilloscope triggers at the beginning o

| O The oscitdiogagmmpfename that mat chewhitchhasgspemni fi e
O0x00 t.o O0Ox3f

| @Dafdhe oscilloscope tri ggestsheons ptehcei ffireadmel Dt haant
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Dat,ahd Data2 can be set.

Data HrTrheer osci |l | os cwhpeend wt Al et roggkappens

16.6.3 LI Sler Datode

Theonfigaotéadeéoiardgs si mi |l ar toihndpat of | 2C decod

Ont he bus:
I Ds displayed in green
LEN (datanBéemgteh)di spl ayed in blue
DATAdi spl ayed in white.

I n I hweitew
Ti mMe The horodfzfasdfettalhe current data frame head rela
I O I D of the frame.
Datl@ngt hbData l.engt h
| ParitlyD pari.ty check
DatiaDatvaal ues

Che8ukmi Datcahecksum
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