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Featur es

Par amet er s:

Channels: 4 x Analog Channel, 1 x Auxout Channel
Anal og Channel Bandwi dt h: Ma x . 150 MHz

Max. Real Time Sampling Rate: 1GSal/ s

Memory Dept h: 70Mpt s

Max. Waveform Capture Rat e: 130, 000 wfms/ s
Vertical Sensitivity Range: I1mV/ div~10V/ div

Ti mebase Range: 2ns/div~1000s/div

8l nch seamless touch screen, 800*600 resolution
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32GB Large Storage
ABS+TPU shell protection, TPE handle, Compact Size

Portable andi Behz0h@mAh Ibiut hkg ms b phpobuert yadbu todnd oyr 1w 09r k

Funct:ii ons
Equi pped BWmuht Bi gs&sng system, stable and reliable
Butiint Maemal , | arge screen for easy reading
Support channel | abel rename, quick setting of <cha
Butilnt AppStore, rich Android Apps: Electronic Tool s
ES File Explorer support file management and FTP w

Waveform data saved in 3 formats ( WAV, Bl N, CSV)
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Rich trigger functions: edge, pul se widt h, | ogi c,

CAN FD, LI'N, 429, 15538

Rich serial bus decoding function (optional): UART
decoding channels, support decoding text mode

Supports advanced mat hematical functions: square r
exponent Exp(), differenti al Di ff (), | ogari thm | n(

Logarithmic Logq()), aarwxat @rOOM, ammudi IFtFT functi ons

Support High/ Low pass hardware filtering (low to 3

i nterference
Support power off |l ock for safe travel
Complete I-FterftUs8e8: OWR-CO KodundUBB,t HDMI , Trigger

Support PC software and mobile phone App remote co
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Support English, Chinese, Ger man, French, Czech, K
Support mouse operation

Suppo#tthednt i Kensington | ock

Support online firmware upgrade function

Optional current probe, differential probe, optica

oscill oscope accessories
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Chapter 1. Safety Precautions

Chapteafdty Precautions
1.1 Safety Precautions

The foll owing safety precautions must be urmpderdutcdo d
any products connected to iIit. To avoid possible safe

this product.
Only professionally trained personnel can operate
Avoid fire and personal I njury.

., Use proper Usewernlcgortch.e power cord specified for th

of us e.

Connect and di sconQeaercrte @tr otblrees ipm otpreurhgnt probe cor

ground phase. Do not connect or disconnect probes
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Chapter 1. Safety Precautions

Use adapt eSupxmlry ecadawegr. or charge the equipment by g

charge the battery according to the recommended ch

Avoi d exposlad mncatr ctuaouahy.exposed connections and con

., Provide proper ventilation,
., Do not operate in wet/damp conditions.
., Do not operate in a flammable and explosive at mosp

Keep product surfaces clean and dry.

The disturbance test of al/l model s complies with C

but do not me et Class B standards.
Measur ement Category

TheTO Sescielsl oscope is intended to be used for measu
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Measurement Category Definition

Measurement categormyrlf oirgnefdoronmeagswcrue mesntnot direct|

are measurements on circuits not derived from MAI NS,

Il n the | atter case, transienéersmuessesdarstandi abéet
capability of the equi pment.

War ni ng

| EC Measurement Category. Under | EC Category | mount
circuit terminal with a maxi mum | ine voltage of 300\

should not beicomnecwiedhta Itheecvoltage greater thar
present in circuits that &T® Senfetsad bd6soml I bsc mpeéenet
withstand sporadic transinent ucsvee rtvhalst aeggeu i uppmetna 1f 0oOr O \

circuits where the iIinstantaneous overvoltage exceeds:s



Chapter 1. Safety Precautions

1.2 Safety Terms and Symbol s

Terms in the manual

These terms may appear in this manual

&Warni\/\tag.ning statements indicate conditions or prac
/NCaut Cantion statements indicate conditions or prac:

ot her property.

Terms on the product

These terms may appear on the product:
Dangemdicates an injury hazard i mmediately accessib
War niimgli cates an injury hazard not I mmediately acce:

Cautiioni cates a hazard to this product or other pro



Micsig

Symbols on the product
The foll owing symbols may appear on the product:
A\ A\ @
"
Hazardous Voltadeution Refer to NMNamuelcti ve Ground T
rh =
Chassis Ground Measurement Ground Ter mi nal

Pl ease read the following safety precautions to avoi
any products c¢onnpeocstseido Iteo hiatz.a rTdos ,a vtohiids product <can

scope.

Awar ni ng

| f the iIinstrument Iinput port Iis connected to a circt

4800VA, to avoid electric shock or fire:



Chapter 1. Safety Precautions

User only insulated voltage probes supplied with t

schedul e.

., Before use, l nspect voltage probes, test | eads, an
damaged.
. Remove voltage probes and accessories not i n use.

., Plug the battery charger into the AC outlet before
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Chapter 2. Quick Start Guide of Osc
This chapter contains checks and operations of the ¢
understand appearance, power on/off, STOtHFenmislslammgdc o ®

|l nspect package conte, Mouse operation

Use bracket Connect probe to the

., Si de praenaetln ed Use automatic

., Front panel Use factory settings

., Power on/ off the osci Use -aaltiobrati on

. Understand the oscil] Passive probe compens

|l ntroduction to basic, Modify the | anguage



Chapter 2. Quick Start Guide of Oscill oscope

2.1 I nspect Package Contents

When you open package after receipt, pl ease check tt

1) I nspect if there i s any damage caused by transport
| f the package or foam is found to be severely dar
pass the electrical and mechanical properties test

2) Il nspect the accessories

A detailed desAnneokioBfn tihsi sginvaennuailn. AYou can refer

compl et e. | f the accessories are missing or damage
3) I nspect the instrument

| f any damage to oscill oscope fiasi |fso unod pbays st hteh ea pppee

pl ease contact Micsigbs agent or | ocal of fice. | f

the package and contact the transportation company
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2.2 Use the Bracket

Put the front panel of the oscilloscope flatly on t}

bracket and open the bracket by-1slightly wupwards for

T

Fi gullCpe2n Bracket

10



Chapter 2. Quick Start Guide of Oscilloscope

2.3 Side Panel

Fi guz eSi2Zde Panel

There are various interfaces on thensbdéetoh,t BGeoasadi

compensation signal out put , -dfSfB IHock,, adDdMI P o WesrB Deervti

11
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Rear Panel

Aux out Ch4 Ch3 Ch2
W W W

Micsig
Smart Oscilloscope
Model:STO1004 4CH 100MHz

CE(} @ X

Shenzhon Micsig Tochnology Co.,Ltd,

100 AR 0
SN:310000503

Fi gu3 eRear

Panel



Chapter 2. Quick Start Guide of Oscill oscope

a) ChitCh4 are signal measurement channel s

b) Aux out is an auxiliary channel, which iIs mainly u

and cascade the current oscilloscope signal to oth

13
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Top
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Panel

ALL INPUTS 1MQ//14pF 300Vrms CAT | —m——r—y

@ @ e @

Fi gud eTa2p Panel of

t he BNScnitlelfrdmacoohoen nies t 1 o @
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Chapter 2. Quick Start Guide

of Oscilloscope

2

6

Front

Panel

N 17.5M 250MSa/s

Tablet Oscilloscope

Fi gubFer o2nt

Smartseries

1 GSa/s 4Channel

Run
Stop

SEQ

¥ sdleer Cusor=

Cursorll

Panel of Tabl

et

Os c i

0SCcCop

15
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2.7 Power on/off the Oscilloscope

Power on/ off the oscill oscope
First time start

Connect power adapter to the oscilloscope, and the

5

Press the @otvv)erstbaurtttotnhe Il nstrument .

5

Power on

Press the @otvv)erstbaurtttotnhe i nstrument while ensuring

5

Power of f

Press the @o,wegro bt-aof fpoorwetrer f ace, and click to turn

5

Long press t@afcprowfear-dnmﬂtp)ﬁnwehe Il nstrument .

5

Powef f | ock
16



Chapter 2. Quick Start Guide of Oscill oscope

Turn t hoef fpowerk switch to OFF, the oscilloscope can
&Caut:Fonced-ofpfowmay result in | oss of unsaved dat a,
2.8 Understand the Oscill oscope Display 1| nt

This section provides a br$Ee® $anstdrieldl uocstci oopne aunsde rddess cir
reading this section, you can be familiar with the ¢
time. The specific settings and adjust méiret $ owil lolwi meg
I tems may appear on the screen at a given time but

Fi guG.e 2

17
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1 23 4 5

Micsig RUN 7M  250MSa/s

24

2.4Bms  -4B0ps

6378 9 61011 12

eOXc i

oscope
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14

15
16

nt erface
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Chapter 2. Quick Start Guide of Oscill oscope

No. Description

1 Mi csig | ogo

2 Oscill oscopge udtt atgu RKRUN, STOP, WAI T, Auto
3 Tri goesn ti on

4 Sampl iingdiraati on

5 Memory depth indicati on

The area in A[] 0 indicates the position <
° depth

Del ay ttiimee, atthceemitem tt hee of the waveform
! poi nt
8 Center I ine of waveform display area

9 Memory deeltihnea ndi cat

10 Trigger Mode: A(auto), N( Nor mal ) .
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11

12

13

14

15

16

17

18

Description

Current trigger type indication

Current trtirggearersdwerved,

CHACH2CH3CH4h an n e | lcons and vertical sen:

chanﬁ:élbrto adjust the vertical sensiti

swipe |l eft from the desired channel and s
channel s; Di splay coupl e met hod.

trigger | evel i ndi cati on

Triggegt @yruti crkenu i ndicator: swipe |l eft to
Trigger | evel adjustment, press on the bu

downward movement s.
Di spl ay aP€asoahebt §Bon, USYBevcednnetcitmeo ne,t ck

Hori zont al and vert.ical cursors open and

20



Chapter 2. Quick Start Guide of Oscill oscope

No. Description

Current c¢ha@lniedk sted egdp omp the current <ch
19
channel

Hori zontal time base control il con. Tap th
20 base of the waveform. Tap the time base t

base.
21 Quick save. Tap to quickly save the wavef

22 Thlori zporstiali on tvralguwe rafi otnha ndi cator .

Fine adjustment button. Tap the button to
23 position, trigger | evel position, trigger
24 Channel i hddcabho-ketbbkh pesbDtion of the ope
25 The vertical position value of the channe

Tablle D2scription of Oscilloscope Displa

21
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2.9 I ntroduction Basic Operations of Touch
The@TO Sescielsl oscope operated imgien!| Wdrbayg.t ap, swipe, s

Tap

Tap button on the touch screen to activate the corresponding menu and function. Tap any blank space on the screer

to exit the menu.

Swipe
Singileger swipe: to openmiecnluo s es hnoerntucsu,t imecnluu doiuntgt omma iar
operations. For exampl e, the 4naiThenemluo siisn g preentendo da si

the opening met hod.

22
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Qui ck

Start

Gui de of

Osci | |

oscope

Tap the

Micsi g RUN

Measure

Save

14M

. E—

Ops

Sample Display Trigger

opt.i

Counter

Freq. RiseTime

PK-PK

Fi gut eSI12i de

ons i n

EEE

Amp. High

Delay +Duty

Low

t he

-Duty

ma i

+Width

“Width Burstw.

out of

n me n u t o

Mai n Menu

enter t he

COoOrr es

23
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Singfieger dr ag

For coarse adjustments of wvertical position, 41ri gger

Horizontal Move Waveform a m3JAdjast Vertical Positiom f o r det ai | s.

2. 10 Mouse Operation

Connect the mouse to the AUSB Hosto interface, t hen
button and scroll wheel of the mouse hav®8 1 kBe asasmbef

di agram ofnglhe aroiucske tsa sel ect fARun/ Stopodo -EtuncMeobansa

24



Chapter 2. Quick Start Guide of Oscill oscope

Micsig ruov - 7m  250Msa/s

Fi gud eMRuse Cursor

2.11 Connect Probe to the Oscilloscope
1) Connect the probe to the oscilloscope channel BNC connector.

2) Connect the retractable tmpaowmraedeepuioppmento. tBe <u

probe ground wire to the ground point of the circt

25
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/N Maxi mum l nput voltage of the analog i nput

Category | 300Vrms, 400Vpk.

2.12 Use Auto

Once the oscilloscope is properly connMecd) gmud ck |l vye
configure the oscilloscope to bwhitlhee tbhees to sdciisl ploasyc oepf

Auto

Aut o Set but wi || | i ght wup

Auto i s AiuvioddMul ot Ra d¢ediasul t ed as Aut o Set.

Aut o0 Sem-gl me aut o, and etaltdr 4 ¢ MmeempraeisspliadAys oAUt oo i
oscill oscope can automatically adjust the vertical ¢
amplitude and frequency of signals,phdyushethepwaverdi

adjust ments, exit from the auto set, the AAutoo i n t

Channels may be automatically opened. Any channel gr

closed automatically according to the set threshol d

26



Chapter 2. Quick Start Guide of Oscill oscope

Source can be automatically triggered, and the trigc
the current signal or to the maxi mum signal
Open the main menu. Tap AAutoo to open the auto set

setting and trigger source setting.

Fi gud eOR2en Aut o Set

Aut omati c configuration includes: single channel anc

time base, vertical sensitivity and trigger | evel of

27
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l i mit sets to full bandwi dt h, It sets as DC couplinc
edge trigger and the trigger mode i s automati c.

NotTehe application of Auto Set requires that the fre
I s greater than 1% and the amplitude I s at | east 2m)\

- - [ER ©
Micsig run  28M  1GSa/s .

Ops
v

Fi gur®® Rut o Set Waveform

28



Chapter 2. Quick Start Guide of Oscill oscope

Aut o R@oagei nuously automatic, the oscilloscope cont.
and triggetrtilmeveardannera arcecaolrdi ng to the magnitude an

needs to be opansdfuncthenmesumutual ly exclusive wi!t

Open the main menu and tap fiAutoo to open the auto

oscill oscope auto range function is turned on, the
vertical scal e, horiigzgoent dle vteilme ebtacss When t he signal
automatically change, and the signal does not need t
automatically recognize and make the appropriate che
., Auto range: Turn the auto range function on or off
Vertical scale: Turn on the vertical scale automat |

Hori zont aTuntm men btase: hori zont al funmé i base aut omat i

TriggeTurlmesyedmdtjluestautrd gger | evel function.

29
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Fi gulrle @Qpen Aut o Range

AutoRange s usually more useful than Auto Set under 't he

1) I't can analyze signals subject to dynamic changes.

2) Iltcanqui ckly view several continuous signals without
I f you need to use two probes at the same ti me, or
ot her hand is full

3) Controltheaut omati c adjustment setting of the oscill osc

30



Chapter 2. Quick Start Guide of Oscill oscope

2.13 Load Factory Settings

Open the main menu, tap AUser Settingso to enter the

for |l oading facump.r yPrseesd i m@Qko wand Ipomgpd the factory s
factory settgog®2Ps shown in Fi

Figurz [2oad Factory Settings

2. 14 Ugsal Abtrat i on

Open the main menu, tap AUser Settingso to enter the

cal i bration mecdad.i bWhaedn otnh & uanuwctta on I s active, the wup

31
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ACal i bratingo in red, and after calibrating is finis
| argel y¢calihler auwit@en function can make the oscilloscop
Autcal i bration should be done without ©probe.
Autcal i bration process takes about two minutes.

| f ttehmeper ature &Nhamwgeseabowmentded waéi braeéei ooarm t he

2. 15 Passive Probe Compensati on

Before connecting to any channels, users should make
channel. The probe without compensation wil |l | ead t c
can optimize t ke gnegmallr epreetnit anmod ema c ¢ ul0d toeg. albfo vteh e t

program must run to ensure the measurement accuracy.
Probe compensation may be conducted in the following steps:

1) First, connect the oscilloscope probe to CH1. If a hook head is used, make sure that it is in good connection

with the probe.

32



Chapter 2. Quick Start Guide of Oscilloscope

2) Connect the probe to the calibration output signal terminal and connect the probe ground to the ground

terminal. As shown in Figure-23.

Fi gulr® Rrobe Connecti on

3) Open the channel (i f the channel I's cl osed).

33
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4) Adjust the oscilloscope channel attenuation coef fi

5 TapJbuttmanwal |y adjust the waveform vertical sen

shape of the waY4€form, see Figure 2

Correct =) KaSIER
Compensation

Over
Compensation

Under —p
Compensation

200us

Figulrde RCommgensati on

34



Chapter 2. Quick Start Guide of Oscilloscope

| f the waveform on tdtempensani-oompbowiivoeendunpgeease

tri mmer ucnapdcitthoer wavef orm s h-owmp e msTahteie opsr dorbece ra dg su sit an

shown i nlS5.i gure 2

Fi gulr®e Rrobe Adjust ment

35



Micsig

The safety ring on the probe provides a safe operat.i

the probe, so as to avoid electric shock.
6) Connect the probe to all othannebcbbtobobtopeopbanaote
channel oscill oscope).

7) Repeat this step for each channel

MAWar ni ng

Ensure the wire insulation is in good condition to
Keep your fingers behind the probe safety ring to

When the probe is connected a volt-agadsoorpegevedaotn

shock.
Before any measurement, pl ease correctly connect t

36



Chapter 2. Quick Start Guide of Oscill oscope

2.16 Modify the Language

To modify the displ aly3.l3a nSeeagen g spd earsd . Irred wetr Meot Ho d
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Chapter 3 Operate the Oscill oscope
This chapter contains operating details of the oscil
operate oscilloscope without touch screen, or used v

carefully topaenderenhaal8TObnh®ewomnislslods a dipee .
Function buttons

Mu l-ftuncti on ar ea

Cursor
. Vertical system
Hori zontal system

Trigger system

Home paglkockcreen

38



Chapter 3 Operate the Oscilloscope with Buttons

Smart series Smart series
1 GSals 4Channel 1 GSa/s 4Channel

Run

SEQ Stop

Auto

=

> >

L/ Seﬁc! Cursor= \4 Saf.ecl Cursor=

Cursor]| Zoom Cursor||

Trigger Trigger

A
<Source> ‘ Level
v

a
To 50%

A
<Source> ‘ Level
v

&
To 50%

Fi gur eBBtton Areas



Micsig

3.1 Function Buttons

Auto

Us@s® on t he right function button area to turn on tF
oscill oscope can recognize the type of input signal
scal e, horizongatlt isrccpad .e Aadhjdu sttr itgagetrhe waveform to th

For details2.pfglledsei maCl®apt er A2.

Run/ Stop and Single SEQ

Run
Presstoopickly freeze and capture the current signal

run;
Pressforsingle acquisition. The oscilloscope displ ays
rol | mode and | arge time base mode, the acquisition

For detailsllpbkPe®se/ Seber ana iBmn nQh &ptS&€&Q Blutt ons

40



Chapter 3 Operate the Oscilloscope with Buttons

ScreencapturePresstoenablesdrheeemnscreen capture function of

captur e odpde@rmlnisd atri on

Notlut o, RB\N/NYtl ep SEQ band odc f aiemant c almssorlee accessed b

on the menu oppimeasu.in the pull
3.2 Menu Navigation Switch

Menu opening and cl osing

Quick
PretWd®t o open or close the bottom menu.

Prestocp open or close the main menu.

Menu switching

A
After opening the menu,et ot hseh untetnlue ntahvri oguagt hi otnh es wm et
switch i s an intuitive way to add 5 button's worth ¢

41
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right,

B

3.

42

up, down, and 'select' (pressing down) . Pr ess

return to the previous menu.

3 Cursor

Cur s

Cur s

adj u

or on Mudftfo:n Rroedsurn on I@buhdroinzdmtalurmurosno

A
<-@->
¥ seiac

or | i n kg .0 Rernetsesr tthhee cur sor | inkage.

A A
or movement:ftto & drjiugght tshwei tXclh or dmrsor,

st the Y1 or Y2 cursor :



Chapter 3 Operate the Oscilloscope with Buttons

3.4 Horizont al System

Adjust the horizontal ti me Ilbaafste:& Imi ghhte a toona \ail g &

adjust the horizontal time base of all/l anal og channe

Adjust the horizont al posi Liedn: &I nighe

move the waveform horizont al posi tion obEMEEYjlad amaV & gvi

the trigger position of all analog channels (current

Prclas t o open or close ZcmmuWInen Wobm be openleft &

swilEEEht o move the horizont alF orosdédtiainl so4. flhéa som ovhe tve

Chapter 4.
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3.5 Vertical System

Anal og Channel

Open/.clPrseess t he anpm,c,n,l,tm,onto cyclically
functions: open the channel, swiwmdmtdwheancnm,einst acphean

Ch2 Ch4 Ref .
-,-,-,,-button wi | | be on.

Adjust the vebUp& cdaolwns esncsailtei it pataidg msdwittheh vertica

current channel so that the waveform is displayed ot

Adjust the v:&p& idoawn ppocssiittiioonMEEEl 4 wi @at iuen ¢ wiet vler t i ca

current chapnonseilt.i oPr ensadE&Eaed | mov & wti e hcurrent channel

center of t he screen.
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Chapter 3 Operate the Oscilloscope with Buttons

Seri al bus channel

Long prtsopt@rjehanmreels,s ttto)cptéStdmhnarmemlung pr-s t he
buttonsclagsasSlnh den el

Long prtsop:@riahanmreels,s tttmcptéitr]cnhnamreenlung pr-s t he
buttonsclagsstSanh den el

NotTehe vertical system function can also be realized

t he -upulmenu.

3.6 Trigger System

Adjust the:Up&ki ggwnmn tlreivgzger‘:‘%; taos i adajt U PN tstwé tawhr r ent tr

Trigger soulLe&tswighthinggg st t ma wsiwg a tciho nt hsewittrahgger s
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Adjust t he-of fi:.¢ gOmpee nhotlhdeo ftfr itggreer ahdgludst ment fr ame, as

Left bar swi t

fine adjust ment.

Fi gu2 eTr3i gogéf holime

Bus threshold | evel :Adjestomeani agdt Isevn g & fnii eylggselr u ;1 awh a

Trigger

swih) switch betweentbuggehrksestnheld | evel and

For det ai | s Chaptdr ® Brigger Syseoh er t o N
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Chapter 3 Operate the Oscilloscope with Buttons

3.7 Homepage, Screen Lock
Home:Press,SNitch to the oscill oscope GhapteeiB&omepageFor det
Functions.

Touch
Screen lock Press make touch screen function of the oscilloscope fails, and the button Iigmn

NotTehe Home button function can al so be ac eueps snmeedn uby
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Chapter 4 Hori zont al System

This chapter contains the detailed information of tfF
to read this chapter carefully to understarsdiOt he set
Serosesi |l l oscope.

Mo vtehe waveform horizontally

Adjust the horizontal time base (time/ div)

Pan and zoom single or stopped acquisitions

Rol | XY

5 1

Zoom mode

48



Chapter 4 Horizont al System

Micsig run

Measure Save

Memory Depth

sampling Rate Time Reference Point

Inigger Position Delay Time
l Time Base Mode

W W Nl
892us

2.8M 1GSa/s

Sample Display Trigger

Waveform  Graticule Persist

HorRef Center

Roll

TrigPos

200us

f

Horizontal Scale Factor

Fi gulr eHdlri zont al

ystem

49
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4.1 Move the Waveform Horizontally

Put one finger on the waveform display area to swipe
position horizontally of al/l anal og channels; after

| eft cornerr offi nteh ea dsjcur setemme nfto.

Micsig run 28m  16sass

Fi gu2 eMdlve the Waveform Horizontally on t
50



Chapter 4 Horizont al System

4.2 Adjust the Horizontal Time Base (timel/d

Met hod 1: Soft Keys

Taflll M buttons thoradjonstalt td me base of all HBbat bgnch
to increase the HBbiuzowmhnal ot zmembaué¢; tthap BoAidi ast alt
Hori zontal Time Base). The2Hh,orwiziolng atl hd i wnev dfacgremi ch &

changes.
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Micsig ron  28M  1Gsa/s

200us el

H:-‘-:lEl

Time base gear
Increase time base Reduce time base

Fi gu3 eAddj ust the Horizontal Ti me Base
Met hod 2: Time Base Knob

TaMtopen the ti me baskoidi zdba(sade dTiilsmMtegur € hen tap t hi
appropriate time base. The time base with the Dblue f

52



Chapter 4 Horizont al System

Micsig run  28M  1GSa/s

200s 100s 50s 20s 10s
500ms 200ms 100ms 50ms 20ms 10ms
500us 200us 100us 50us 20us 10us
500ns 200ns 100ns 50ns 20ns 10ns

01 4:

200us

Fi gu4d eHadlri zont al Ti me Base Knob

4.3 Pan and Zoom Single or Stopped Acqui sit

After the oscilloscope Iis stopped, the stopped displ

I nformati on, but only the data in the | ast acqui sit]i
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acquisition or stopped acquisition i s4.nmovModv eh arhiez oVat

Hori zontaé4d? iAdj ust the Horia@aontal Time Base (ti me/ di

4. 4 Roll , XY

|l n the main mel-,ttahpenthseelseocftt tkheey desired ti me base
i nto YT, ROLL, and XY.

Fi guy eDidspl ay Mode

YIOOdNor mal View Mode of Oscill oscope

54



Chapter 4 Horizont al System

Il n YT mode, the relative relationship between vertioc
the voltage, X axis represents the time, and the wa\

l eft to right).

NotWwhen the time base iIis | arge (such as 200ms and ab
| ong time; this iIs because in YT mode, the waveform
time base and @ardbeasr.oudgblel muaeleaulof di visions on t

base | evel position; if you want to reduce the wait:
The case that trigger position is moved out of the v
ROL&AO ROLL Mode

|l n ROLL mode, the waveform rolls fr oee6ROLLg Mo dteg .| elfhte

horizontal time base adjustment range of the ROLL mc

|l n ROLL mode, trigger related information is invalic
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Micsig rRun 700k 250kSa/s

200ms

200ms

Fi gud eR@MoLd e

|l n ROLL m&topsteeﬂs wavef'nagiaisrplta(y;clpealsswaveform
acquisitnp pxesste single sequence, It owi || stop

acquisition.

ROLL mode is generally used to observe waveforms wit
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Chapter 4 Horizont al System

ROLL mode is defaulted as open. When the ti me base i
mo de. | f the signal to be triggered under a | arge ti
Rol | mode on and of f: Il-e maCGoonhnemenio p t | oap yhe cant

mode on and of-#)(r®hen tbeFrgultemdde is on and the t

oscill oscope automatically enters the roll mod e .

Fi gut eRadtl | Mode On/ Of f
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XYOYoXY Mode

The vertical amount of CH1 is displayed on the hori z

di spl ayed on the v8rXY cMoldeaxi s (see Figure 4
You canmoade t™X& compare the frequency and phase rel at

XY mode can be used fdars psleancseepresa stsau f ki psepel odeyn asyteroers sv o |

current, for example: plotting a diode curve.

You can al so use the cursor to measure the waveform
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Chapter 4 Horizont al System

Micsig ruN 350k 125ksa/s

=
01:49

Fi gud eX¥W Mode
XY Mode Exampl e

This exercise shows the wusual practice of

of the same frequency using the Lissajous

XY displ ay

met hod.
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1)

2)

3)

60

Conn

CH2.

Pr es

Dr ag

and

The

t wo

ect Si ne

s NAuUut oo

signal s

wave signals to CH1 and connect sine

set

S

o

button, tap ADisplayo in the mair

thdt sphay aceeeantAdepdsbnthéevert.i

extend signals for viewing.

phasedidahf beenabkc(@l ated using the following fc

channel s

ar

e

the same) :

Lo L #
OEI;I%



Chapter 4 Horizont al System

4)

5)

6)

Signals centered on the display screen

Measuring the phase difference 90°phase difference

The same phase

Fi gud eX¥wW Ti me Base Mode Signal, Center on t
Tap the ACursoro button to open the horizont al cur

Set the cursor y2 at the top of the siggualvalnude tihnre

the upper right corner of the screen.

Move yl and y2 cursors to theaxing er Bggc tviadd mtelp@igmt nc
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Micsig run 350k 125ksa/s

Fi gulr® Plhase Difference Measur ement

77 The following formula is used to calcul
'9—Y2 o= Y2
Sin _Y1; —CH’CSII’)y_I

Foaxampl e, i fvdalhee fiilg sqy 9V ¥, utthe ssé&c adrRd/ :

62
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t
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Chapter 4 Horizont al System

582 - 532
8 =arcsin——

Sind=ga7. 987

4. 5 Zoom Mode

Zoom i s a horizontally expanded version of the nor me
t wo parts -1(I5seemFligtugref slce) . The upper part of the di

view and the | ower part shows the zoomed display wit
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— ;
Micsig run  70M  50MSa/s Ooe A @IV

Ops
v

Figulrle Zoom I nterface

Zoom window view is the enlarged portion of the norr

of the normal window that is horizontally expanded to learn more about signal analysis.

Zoom on/off:

Open the putup menu and ta;m button to turn the zoom function on/off.
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Chapter 4 Horizont al System

Zoom window is framed in a box on the normahdow, and the other portion is covered by gray shade not

displayed in the zoom window. This box shows the normal scan portion that was zoomed in the lower bottom.

Tap the time base button to adjust the time base of the zoom window. The size of the box in the normal window

changes according to the time base of the zoom window.

Drag the waveform of the zoom window horizontally to adjust the waveform position. The box in the main window
moves oppositely against the waveform; or directly drag the box in the normal window to quickly locate the

waveform to be viewed.

Note:

)y The minimum time base is displayed in the nor mal v
the memory depth. | f the current time base is smal
current memory deptwh, swlher ntelde z2Zdhemtwimmeddase i n t

set to the minimum ti me base Iin the nor mal wi ndow
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2)

3)

66

The

di s

| f

cur sor ,
pl ayed 1in
Rol | mo d e

mode.

mat h

t he

I S

wavefor m, and

Zoom Wwi

stopped,

ndow.

reference

Zoom mode can be

waveform

turned

(
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5 Vertical System

Chapter 5 Vertical System

This chapter contains the detailed information of tfF
read this chapter carefully to understandTtOh&egeatesf L
oscill oscope.
., Open/ cl ose channel, se, Set probe type

Adjust vertical sensit, Set probe attenuation

Adjust wvertical positi, Vertical expansion ref

Open channel me n u

Set channel coupling

Set bandwidth | imit

Wavefioorvner si on
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The figure below shows the ACH1 Channel Menuo displ e

Couple

| ProbeType

BandWidth

Lowpass

V-Scale Ref Center

Label

200us

Figure51Channel Menu Display I nterface

The ground | evel of each displayed anal odgP arhatnimee | f ari

|l eft of the display screen.
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Chapter 5 Vertical System

5.1 Open/ Close Waveform (Channel, Mat h, Ref
The chan-j..s...on right side of the os
area (swipe r down o switch to math channel an

CH2, CH3, CHA4 , math function and refesmmwaimnel

Swipe right to close the desired chann:e

Current channel : The oscilloscope can display mul ti
preferentially di dmlyeyed aod tthe wpmpemmdstt hat i1 s pre
| ayer is called the current channel. The channel I n

for t-dher momt channel i's ol l ow, as shown in Figure 5
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500us

Figure 52 Current Channel and Ng@urrent Channel

The display content of the oscilloscope channel di sy

sensitivity button, coupling mode, i nver 43, bandwi dt
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Chapter 5 Vertical System

Reduce
vertical
scale
Vertical
- scale
Coupling Bandwidth
mode limitation

Invert

on | Attenuation

Increase
vertical
~ scale

Figure 53 Channel Display Interface

When CH1 i s on, but the state I s not the current C h e

I ndi é@aactrorvertical sensitivity button or current <chan

shown ind.Figure 5
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Micsig run 7m  250MSa/s

Solid box indicates

Current channel
current channel

..... Cll—— has vertical
' sensitivity key

..... Al —— Tap to Set as
current channel

Tap to setas
current channel . .
Right swipe
----- Bl toclose
the channel
Tap to open
FE—— and set as
current channel
Current channel
set button

Figure 54 Channel Open, Close and Switching
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Micsig ron  7Mm  250MSa/s

Tap to select

Tap current channel set button
current channel

Figure 55 Using the Current Channel Selection Button

Tap the current channel i con at the bottom of the soc
button to |ight i-b. upapatshehlwint om iFm gtulmhe Mmenu to sw

function is opened:
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a. the current channel may be switched in the channe
b. the current cmawvreel amgmwlh eca@&n ome t he screen;
c. only the open channel I's displayed in the channel

d when the math or reference waveform is opened, th

5.2 Adjust Vertical Sensitivity

Tap the ver.coar.$)e1m$iomisviomythe right side of the <c
of the waveform corresponding to the channel, so th

si ze.

The vertical sensitivity scale (V/div) afte a

means that the current vertical sensitivity of CHI1

74
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Chapter 5 Vertical System

The vertical sensitivity coefficient adj@dStéthéeéeprert
attenuation coefficient 1 s 1X), and-1tOhve dv evr t(iocpali osnear

mini mum at 500uV/div).

5.3 Adjust Vertical Posi tion

The method of adjusting vertical position iIs as foll
1) Coarse adjustment : |l n the waveform display area, I
for changing the vertical position of the waveforr
2) Fine adjustment: Click the fine adjustment button
vertical position of the waveform for the current

5.4 Open Channel Me n u

Ri ght swipe the channel i con to open the desired che
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The channel menu-6i. s Chlaowe| i waFFiedgowren nversion, chani
attenuation factor, channel coupling mode, vertical

i n the vertical me n u .

Micsig run  1.4m  s00Msa/s A H900mV

Ch1

Couple

ProbeType

BandWidth

Highpass Lowpass

V-Scale Ref Center

Label

200us

Fi gugd eClbannel me n u

76



Chapter 5 Vertical System

5.4.1 Set Channel Coupling

Tap the i con under fACoupling Modeo and selecupfiiDCo,

box.

DCDCcoupling. Both the DC component and the AC compo

used to view waveforms as | ow as 0O Hz without | arge
ACAC coupling. Measured DC signal I's bl ocked, and or
view waveforms with | arge DC offsets.

GNDI nter nal l nput ground, disconnecting from externa
The oscilloscope is connected to the sqgquare wave sic

of fset of 1V. The waveforms of the channé&l,-8&oa%p.di Bgs
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~ (1D900mV

Ch1

Couple

ProbeType

Highpass Lowpass

ale Ref Center

Label

ur eDG Coupling

-8

Ch1 Invert

Couple

DC

ProbeType

BandWidth

Highpass Low

Ref Center

AC Coupling



Chapter 5 Vertical System

/7 (1900mV

Couple

DC

ProbeType

BandWidth

V-Scale Ref Center

200us

Figure 59 GND Coupling

NotTehi s setting iIis only valid for the current channe
l con, channel i ndicator icon or horizontal position

not need to exit t he menu.
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5.4. 2 Set Bandwi dth Limit

Open the channel menu, find the fiBandwi dt ho-paaelsect i
filteri-pgsantlil oewring as needed.
Ful | Bamd wiodwtsh si gnal s of all frequencies to pass.

20M Bandwidth: Only signals with frequencies below 20MHz are allowed to pass, and signals above 20MHz are

effectively attenuated.
High Pass:Only signals above the lower limit of the currently set frequency are allowed to pass.

Selecthighpass,tapthefrequency, open the frequency setting i

to select the frequency scale, drag or tap the slide bar for coarse adjustment of the maximum frequency allowed to

pass, toapouitHoo,nsih to precisely adjust the frequency.

Low pass: Only signals below the currently set frequency upper limit are allowed to pass. (with the settings same as

High Pass)

High-pass filtering and lowpass filtering can be set within the frequency range of 3ak3MHz.
80
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The difference in bandwidth limitation can be visualized by the waveform. The full bandwidth is shown in Figure
5-10, the 20M bandwidth is shown in Figurd b, the high pass is shown in Figur&Z, and the low pass is shown
in Figure 513.

Micsig ron 28v  16sa/s Micsig run  28v  16Sa/s

BandWidth BandWidth

Full Highpass Lowpass

V-Scale Ref Center V-Scale Ref Center

Label Label

200us 200us

Fi gulrle 50M Bandwi
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1GSa/s

ProbeType

™ BandWidth

Full

V-Scale Ref

Label

Fi gurz Bi gh

5.4.3 Waveform I

After sel ecti

ndg

A 7 (1900mV

nversi

n I

Micsig run  28v  165a/s

ProbeType

BandWidth
Full Highpass

20M 30kHz

Center V-Scale Ref Center

Label

Pass Figur® Wbow Pass

on

hverto, the voltage value of the

channel is displayed. When using a basic trigger, you need to adjust the trigger level to keep the waveform stable.
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Micsig ruin  28M  165a/s A (D900mV iCSig RN 28M  16Sass

ProbeType ProbeType

BandWidth v G ——— BandWidth
Highpass Lowpass

Highpass Lowpass

Scale Ref Center V-Scale Ref Center

Label

200us 200us

Figur4de Before I nversion -15 After I nversion
5.4.4 Set Probe Type

Probe types are divided into voltage probe and current probe.

Probe type adjustment steps:

Open the channel menu, f_mmeohéhnebnheau,tﬁ'eymleodx checkboc
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Vol - corresponding the voltage probe.

Cur - corresponding the current probe.

5. 4.5 Set Probe Attenuation Coefficient

When measuring with a probe, the correct measurement result can only be obtained by setting the correct probe
attenuation ratio. lorder to match the actual probe attenuation ratio, it is necessary to adjust the channel
attenuation factor correspondingly under the channel menu. When probe attenuation ratio is changed, the
corresponding attenuation ratio must be set on the channeltmensure the correctness of the waveform

amplitude and measurement result displayed by the oscilloscope.

Probe attenuation ratio and menu attenuation ratio

84
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Chapter Vertical System
P r oadftenuation ratio | P r oaftenuation ratio |P r oditenuation ratio | P r oabtenuation ratio
Me nattenuation ratio | Me nattenuation ratio | Me nattenuation ratio | Me nattenuation ratio
0.001:1 1mx 0.1:1 100mx 10:1 10x 1000 1 1kx
0.002:1 2mx 0.2:1 200mx 20: 1 20X 2000 1 2kx
0.005:1 5mx 0.5:1 500mx 501 50x 5000 1 5kx
0.01:1 10mx 1:1 1x 100 1 100x 10000 1 10kx
0.02:1 20mx 2:1 2X 200 1 200x
0.05:1 S50mx 51 )4 500 1 500x

Tabl2e Py obe Attenuation Ratio

Correspond
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5.4.6 Vertical Expansi on Reference

When using vertical expansion, click the center or zero point.

Center: Click the center, adjust the vertical scale, and the oscilloscope waveform is expanded with the screen center

as reference

Zero point: Clickthe zero point, adjust the vertical scale, and the oscilloscope waveform is expanded with the

waveform zero point as reference

5.4.7 Label s

Labels can be added to each analog channel as needed, and the added label is displayed behind the channel

indicator.

Channel labels can be selected: none, custom, preset (including ACK, ADDR, CAN_H, CAN_L, CLK, CS, DATA,
H L, IN, L_H, MISO, MOSI, RX, SCL, SDA, SS, TX, OUT) .
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Note:

None

ACK ADDR

300 micsig

CAN_H CAN_L
SS MISO
SCL

ouTt

Figure 59 Label

Customization supports up to 16 characters.

(UserDefine)

T

H_L

MOSI

DATA

Flex_A

RX

LH
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Chapter 6 Trigger System

This chapter contains the detailed information of tfF
read this chapter carefully to understan8TOhBSeseés L
oscill oscope.

Triggeriggdr adjustmen, Sl ope trigger

Edge trigger ., Time out trigger
Pul se width trigger ., Video trigger
Logic trigger ., Seri al bus trigger

Nt h edge trigger

Runt trigger
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6.1 Trigger and Trigger Adjustment

What i1is Trigger?

The oscill oscope can capture a waveform only when it
waveform accordi Mmgi ¢ @ dfdeelslooocdhwdaadg@foonr m si s t hat the os

signal andf dispiaysoittriggered, there Iis no wavefor

What <can Trigger be used for?
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(1)The oscill oscope can stably display a periodic si

Micsig run  1am  1GSass Ops £ Micsig run  14am 1GSa/s

Fi gul eStbabl yP®i splliayedi gna&l N®Smably DHisgpuraeggyead Per i o«
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(2)Grab the segment you want to observe from a

S B
Ops
v

Micsig RN 140k 1GSa/s Micsig run 140k 16Sa/s

A7

“

1
— o o o E— e T e . e . . . e U T et M e PR e e e e = S

Fi gu3 eAlBbnor mal Si gnal Fi gud eAlBnor mal Signal

Trigger Level

91
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What is Forced Trigger?

When the oscilloscope does not meet the trigger conc
forced trigger. It means that the oscil lwhseddpa drley
condition is met or not.

Aut omatic forced trigger is set in the menu. |l n t he
be set as ANormal o or AAutoo. Normal trigger means t

kind of frordde wsicgé oscope wi |l be force triggered
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- - SR - R
Micsig ruvn  28M  16Sa/s Ops A 7 D1.04V

Measure Save Sample Display Trigger Auto Userset

Edge PulseWidth Logic M Edge Runt Slope TimeOut

HUld'.[:'1_1 200ns Mode Auto Normal
Time

200us

Fi guy eO6ci |l l oscope Trigger Mode Settin

| f a signal feature i s not unddrosnmioodoed,, whh ec ho sccainl |eonssc
oscill oscope can also display the waveform when ot he
not necessarily stable, it can provide the Thnetuitive

signal FOn i ksi glhree r2sul Aubnd mbdeced trigger i n 0
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When we set a specific trigger condition for a speci

trigger condition is | ongNorwealne eals ttoo serte veret ttirh @ ga

automatic forced trigger.

Fi gud estbows a conceptual demonstration of the acqui s
the acquisition memanry gganmt faiegg égonoisldefdf e nd 0 Phe posit

the acqui siddafoinnemke mMoywr yt hes ti me reference point and t

/—Tri gger Event

w
Acqui sition
Fi g6t eConceptual Demonstration of Acqui si
Al | events displayed @toc caure Heffdar eoft rtihgeg @ Ht.ir gTghepesrep oa w

messages that show events before the triggetrpoget.
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messages. The number otfr idgeg eary raingdy goeossma s s ialg@is) e depr a

time base and memory dept h.

Adjust trigger position (horizontal del ay)

Fingers swipe |l eft and right i mwihd wmeoweef ohrom idziosnplad

del ay time changes, and the delay time iIs displayed

tri ggeranpditnhte <e¢eht ehel wageform di splay area is disp
Hori zont al

TrigcCenter |

, |

Fi gut eH®ri zont al Del ay
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When the twiiggleac gptoachton t he +Jloeff tt sa dwa vteof arhne diesnpglea

time is displayed as a po%iistilvoec avtad du egn Whheen rtihgeh tt rsiic

poimt and the delay time is displPowed | apsa widdhaotfihwee ¢
the waveform display area, and the delay time is zer
Trigger | evel

Trigger | evel i's the signal wvoltage corresponding tc
horizont al |l ine will appear temporarily on the screce
| evel I s hdei supplpaeyre dr iignhtt corner of the screen), then
indicated by ansimalhle amdowati on icon can be dragged

| evel I's sh®wht hew &t gawteh®dit ci gger | evel | i ne) .
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6 Trigger System

Adj ust
The tr

Coar se

Micsig run 700k 1GSa/s

Trigger
Level
Line

Trigger
 Level
Icon

Trigger Level Slide Bar
Slide Up and Down to

Adjust Trigger Level
Fi gud8 eTr6i gger Level
trigger | evel
l gger | evel cfainn ebley ceodajruwssetleyd .adj ust ed
adj ust ment Slide up and down in the

and

t

r

97
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Fine adjustment: Tap the fine adjustment button in t

trigger | evel
Trigger setting shortcut

Leswi pe from trigger | evel slide bar to open trigger

et c.

— v
Micsig ron 700k 16Sa/s Ons A Il D176V

Fi gud eTr6i gger setting shortcut
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Set trigger hold-off time

The trigger holebff time can set up the waiting time of the oscilloscope after the trigger and before the trigger
circuit is reconnected. During hetuff time, the oscilloscope does nottregger until the end of the holdiff time,
and the holebff time can be used to stably trigger complex waveforms. The triggerdfbtolne ranges from

200ns~10s.

The holdoff may be used to trigger on repetitive waveforms with multiple edges (or other events) between
waveform repetitions. If the shortest time between triggers is known, thetiaidy also be used to trigger on the

first edge.

For example, to obtain stable trigger on the repetitive pulse trigger shown below, set b tole to a

value >200ns but <600ns.

Ho lod f Ti me Oscilloscope

" *

200 ns 600 ns

Fi gulr® TrHogtQdefr Ti me
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Set trigger hold-off time:

1) Tap ATriggero on the main menu to open the trigger
Ti meo t o ogifenme adjustmentinteifade. The trigger time is displayed on the upper left, the fine

adjustment time scale is displayed ontipeer right, and the coarse time scale is displayed below, as shown in

Figure 611.

Figure 611 Trigger HoldOff Time Set Interface

2) When adjusting the ¢tomesedaadguetrmeémap scale for coa

adjust ment scale forofffi td needj ust ment of the hol d

Trigger hold-off operation prompt
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It is typically used for complex waveforms. The correct rejection setting is usually slightly smaller than one
repetition of the waveform. Setting the halff time to this time can become the only trigger point for the repetitive

waveform.
Changing the time base setting will not affect the trigger-bffidime.

Using Zoom function, you can tap ARun/ Stopo to stop,

position where the waveform is repeated. Use the cursor to measure this time and thdrokkothéme.

Us@Si ngl eSEQ0 button for single acquisition

5

Usually when performing a single acquisition, you mt
the oscilloscope iIis not desired to trigger auwmomat i C
I's displayed in the upper |l eft corner of t hetrsicgrgeeern

buffer i1is filled).
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6. 2 Edge Trigger

When the edge of trigger signal reaches a certain trigger level, the set signal is triggered and generated. Trigger
occurs on either edge of the rising edge (indicating igbmat the top of the screen), falling eddé) or dual edge

(X), and the trigger level can be set to change the vertical position of the trigger point on the trigger edge, namely
the intersection point of the trigger level line and the signal edge. The stable waveform can be obtained by correctly

setting the edge gger coupling mode. Edge trigger menu is shown in the table below:

Trigger O Settin Description

CH1 Set CH1 as trigger signal

CH2 Set CH2 as trigger signal

Trigger S
CH3 Set CH3 as trigger signal

CHA4 Set CH4 as trigger signal

Sl ope Ri sing|[Set signal trigger on the

102
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Fall i ngSet signal trigger on the
Dual e|Set signal trigger on eith
DC AC and DC components gett.
AC Filter out the DC componen
HFr ej ec|Suppress signals above 50K
Couplin
LF rejeSuppresses signals bel ow 5
Lowensitivity DC c ofurpdguen ¢
Noi se r
i n trigger signals
Set CH1 rising edge trigger and coupling as DC with
1) Tap ATriggero on the main menu to open the trigger
trigger as foll ow#wd, as shown in Figure 6
Trigger source: CH1,;
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Trigger coupling mode: DC;

Trigger edge: rising.

Fi gurz Bdge Trigger Setting Menu

2) Adjust the trigger level to ensure that the waveform can be triggered stably, for example, the trigger level is set

to 1V.
Trigger coupling description
When the edge trigger setup menu i s opened, the tric

coupling includes DC, AC, HHARBRei , LFRej ., Noi seRej ,

104
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1)

2)

3)

4)

Figulr® ®rigger Coupling Menu

DC coupll ogs DC and AC signals to enter the trigge

AC coupkemoges any DC offset voltage from the trigc

When the waveform has a | arge DC offset, stable ec
HF Rej . (High FrequemeywoRejsedht ighhn fCewyuleinty) compone .|
wavefor m, using high frequency rejection to remove

from trigger paths such as AM or FM radio stati ons

LFRej . (Low Frequencgm®eegscanypynulkonepessagd)y | ow fre

trigger waveform, for exampl e, power | ine frequenc
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When t hefrreeguencoyw noi se in the waveform, stable ed
coupling.

5  Noi seRej. (NoiseNBepsectriepecCooplicag) add extra hysH
Il ncreasing the trigger hysteresis band, the possiltk

trigger senspgtiwnwetpscsol osicoperirequires a slightl
NotTer.i gger coupling is independent of channel coupli
6. 3 Pulse Wi dth Trigger

The trigger happens when the trigger signal pul se wi

scre) irseaches the set condition and the signal vol

menu i s shown in the following table:

Trigger Option Setting Description

CH1 Set CH1 as trigger signal sour

Trigger Source
CH2 Set CH2 as trigger signal sour
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Trigger Option Setting Description

CH3 Set CH3 as trigger signal sour

CHA4 Set CH4 as trigger signal sour

Positive |Tr i g gseert toinng t he positive pul s

Polarity
Negative |[Tri gger on setting the negatiyv
T Trigger when the signal pul se
T Trigger when the sitgmand pwllsse
Trigger Condition
T Trigger when the signal pul se
I T Trigger when the signal pul se

Trigger Pulse
8ns~1|Set the trigger pulse width
Width

Notes: Conditions of greater thasmaller than, equal to or not equal to indicating that the error is 6%.

Trigger steps of positive polarity pulse width: (t ak
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1)

108

Tap

set

ATriggero on the main menu to open the

t he

gger

gger

gger

gger

pul se width trigfér as foll ows, as
sour ce: CH1;

pul se polarity: positive;

|l evel : 1V

cpobdsei wndahdti me:

Agreater

t hano,

trigger

shown

t

h e

ad
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EE R
RUN 28M  1GSa/s Ops A TL D1V

Save Sample Display Trigger Auto Userset

Common Edge Logic N Edge Runt Slope TimeOut

Source CH1 CH4 Polarity | Positive | Negative

Condition < * 180us

200us

Fi gur4e Bul se Width Trigger Setting Men
Pul se width trigger setting description:

1)Pul se polarity selection

The selected pulse polarity i1 con is displayed in t
higher than current triggellolodyelafCHOh@ose ¢ a tvie

109
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| ower than current trigger |1k@®V) (CWhenegatigger pdl
pol arity pulse, i f the restricttitomw tarangirtuieont dfe
when triggered on nergeasttirviec tpioolnasr iatrye pturlusee, ,-t #hhfeg hHthre

transitidrmb. NeRiagurnwe @QRul se Level FI i p)

Micsig run 28M  1Gsass Ops AT ®IV

Measure Save Sample Display Trigger Auto Userset

Common Edge Logic N Edge Runt Slope TimeOut

Source CH1 CH2 CH3 CH4 Polarity Positive | Negative

Condition < = 180us

PAVOIE]

Figur®e Megative Polarity Pulse Level F
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2) Trigger condition and pulse width time setting
Time restrictions that can bet in the trigger conc
Small er than the time value (<)

For example, for positive pulse, if it is set as T<80ns, the trigger will happen stably only when the pulse

width is smaller than 80ns (Figurel® Trigger Time T<80ns).

i i i i
i i i i
i i i i
S 80ns = S BDns—}:
i i i i
i

«——Trigger

Fi gure T®Brigger Time T<80ns
, Greater than the time value (>)

For example, for positive pulse, if it is set as T>80ns, the trigger will happen stably only when the pulse

width is greater than 80r{Bigure 617 Trigger Time T>80ns).
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le—— Trigger

Figure 617 Trigger Time T>80ns
Equal to the time value (=)

For example, for positive pulse, if it is set as T=80ns, the trigger will happen stably only when the pulse

width is equal to 80ns (FigureXB Trigger Time T=80ns).

l—— Tr i gger

Figure 618 Trigger Time T=80ns

Not equal to the time value (1)
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For example, for positive pulse, if it is set d$80ns, the trigger will happen stably only when the pulse

width is not equal to 80ns (Figurel® Trigger Time T 80ns).

i
— B0ns —}i

i
—80ns —}i
i

o
o

< Trigger

Figure 619 Trigger Time T80ns

The trigger pulse width time can

Tap the pulse wi_8nlttoi p@ps aitpt it hheg b o xme

20), and adjust the pulse width

Figua® Bul se Wi dth Ti me

be

I me .

set

as

8ns~10:c

adjust-ment |

Adjust the ¢

Adjust ment I nte
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6.4 Logic Trigger

Trigger happens when the | evel |Ibhgtiwaden oprealadg oanh g rArNd

NOR) and the signal voltage reache8nshda&Osleotgitcr itgdegrg

descriptions are shown in the table bel ow:
Trigger Setting Description
Hi gh |[Set CH1 as high
CH1 Low Set CH1 as | ow

None Set CH1 as none

Hi gh |[Set CH2 as high

Trigger
CH?2 Low Set CH2 as | ow

None Set CH2 as none

Hi gh [Set CH3 as high
CHS3

Low Set CH3 as | ow
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None |Set CH3 as none
Hi gh |[Set CH4 as high
CHA4 Low Set ClHelw as
None |Set CH4 as none
AND Select the |l ogic of trigg
OR Select the |l ogic of trigg
Trigger
NAND Select the |l ogic of trigg
NOR Select the |l ogic of trigg
Change to t|Trigger when the | ogic ch
Trigger
Change to f|Trigger when the | ogic ch
Condition
<, >, =, Il f | ogic status for hol d
Logi c 8ns~10ns |Settri gger | ogic ti me

Notes: Conditions of greater than, smaller than, equal to or not equal to indicating that the error is 6%.
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Logic trigger operation steps between channels:

1) Tap ATriggero on the main menu to open the trigger

| ogic trigger as felll:ows, as shown in Figure 6

Logic | evel s: CH1, CH3: Hi g h; CH?2, CH4 : Low; ( wi

| ev el selection I s None to avoid interference to
Logic gate: AND;
Condition: <:

Logic time: 400ns.
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Figuzl bogic Trigger Setting Menu
Logic trigger setting description:

Logic | evel setting

After trigger source, select High, Low and None fo

di spl ayuvepdpern rtihgpght corner of the display screen.

Hi gh: means a value higher than thi@vieurrent trigge
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1)

2)

118

Low: means a value |l ower than thed®@Ur.rent trigger
None: This channel i's i nvalid.
Switch the trigger | evel channel: Tap the trigger

Logic conditions
True: Trigger when the | ogic changes to true val ue

Fal se: Trigger when the | ogic changes to false val
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RUN 3.5M 500MSa/s DS A T D102V @448V

Figuz2 T®Brigger Level Adjust ment
Trigger pulse width time can be set as 8ns~10s.

Tap the time 4¥e)t ttiomgpdmxu the time adjustment inter

to the Pulse Width Adjustment section for details.
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6 .

5 EMitghe Tr i gger

Whenthetrigger signal is triggered on the Nth edge after the specified idle time, it is Nth edge tvigger.

descriptiors of the Nth edge triggaareshown in the tableelow:

Trigger Setting Description
CH1 SeGCH1 as trigger signal S 0oL
CH2 Set CH2 as trigger signal
Trigger
CH3 Set CH3 as trigger signal
CH4 Set CH4 as trigger signal
Ti me 8ns~10sl dl e ti me
Edge Ri sing {(Set signal trigger on the
Fall ing|Sesti gnal trigger on the f al
Nt h Edg 1~65535Set trigger on Nth edge af
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Set CHL1 to trigger on the 5th rising edge after 500us. The steps are as follows:

1) Tap ATriggero on the mai n mthadge tligger imtpedriggerttype and sei g g e r
the Nth edge trigger as follows, as shown in Figu23%

Trigger sourceCH1,
Time: 10ms;
Edge signal: rising;

Nth edge99
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Ops

Micsig run 28Mm  1GSars

A Nin (1)2.04V Micsig run 230k 16Sass

Measure Save Sample Display Trigger Auto Userset

bmmon Edge PulseWidth Logic Runt Slope TimeOut
CH2 CH3 CHA Slope Rise Fall
Edge

HNARR RS AR AR MR & % M W L] L] L ] L] L ] O e B TR O o W m T M R W e o W

TR SSRGS A e ST el T I I R R —

3.16 3.16
14 v 12

Figuz® Mt h Edge Trigger Menu

2) Adjust the trigger level to ensure that the waveform can be triggered $taldyxamplethe trigger level is set

to 1.44V.
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6. 6 Runt Trigger

By setting the high and | ow thresholds, setcggédr
threshold. There are two types avail abl e:

Hi

gh

:

Positive

!

Low L
Negative
Figud4e Bunt Trigger
Runt trigger menu deschalpawions are shown in the
Trigger Option Setting Description
Trigger Source CH1 Set CH1 as trigger signal sourc

123

on

[a})

positive s

t abl



Micsig

Trigger Option Setting Description
CH2 Set CH2 as trigger signal sourc
CH3 Set CH3 as trigger signal sourc
CHA4 Set CH4 as trigger signal sourc
Positve |Set sitgma@lgeroon positive runt p
Polarity Negative |[Set signal to trigger negat.
Any Set signal to trigger either
<T Trigger when the signal pul se w
>T Trigger when the signal pul se w
Trigger
N Trigger when the signal pul se w
Condition <>T
smal l er than upper
N o n e | No trigger restrictions for runt pulse trigger

124



Chapter 6 Trigger System

Trigger Option Setting Description

Trigger Pulse
8ns~1Set the trigger pulse width
Width

S I

I:Ips_:

Micsig run 120« 16Sa/s

A n M1.IV20V
Measure Save Sample Display Trigger Auto Userset

hmmon Edge PulseWidth Logic N Edge Slope TimeOQut

Source CH1 CH3 CH4 Polarity Positive | Negative Either

Condition TimeHigh

Figuz BRBunt Trigger Setting Menu
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6.7 Sl ope Trigger

Sl ope Mmeiaggetrigger when the waveform reaches a set
Positive sl ope time: Tifmem dleaes tfoorhitghhe waveform to
Negative sl ope time: Time takes for the waveform to

As shown -2& Figure 6

a ] ]
Positive NegaSli ope

Figuze Bositivel/l Negative Sl ope Ti me

When the trigger signal sl ope has the hold time (8ns:s

, and trigger happens when the set condition is re

triangul ar waves. The sl ope trigger menu descriptior
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Trigger Option Setting Description

CH1 Set CH1 as trigger signal sour ce

CH2 Set CH2 as trigger signal sour ce

Trigger Source
CH3 |Set CH3 as trigger signal sour ce

CH4 |Set CH4 sisgnali ggeur ce

Rising Set trigger on positive signal s

Edge Falling Set trigger on negative signal s

Any Set trigger on detecting a signa

<T Trigger when the signal sl ope hag
Trigger >T Trigger when the signal sl ope ho
Condition Trigger when the signal slope hd
=t greater than | ower | imit T2

Time 8ns~1Set the trigger signal sl ope hol
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Set CH1 sl ope Bolad utsi mes Ires® taman 1ms. The steps are

1) Tap ATriggero on the main menu to open the trigger

the sl ope trigger as-27%¥oll ows, as shown in Figure ¢

Trigger source: CH1,;

Edge: Ri se;
., Sl ope hold time: 1lus;

2) Adjust trigger |l evel, adjust High or Swickthetriggegger |

level between High and Low.
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SR R

Ops

A A (D1.1V 2.0V

Micsig run 14m  1Gsars

Measure Save Sample Display Trigger Auto Userset

hmmon Edge PulseWidth Logic N Edge Runt TimeOut

CH1 CH2 CH3 CH Edge Rise Either

Condition TimeLow

100us el
06:00

Figuz® $|l ope Trigger Setting Menu
The sl ope hold time can be set as 8ns~10s.

Note: A stable trigger waveform can only be obtained by selecting the channel to whick argroahnected as

trigger source.
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6.8 Ti meout Trigger

Ti meout trigger happens when the time from the inter

trigger | evel reaches £Be set time, as shown in Figl

Figuz& T meout Trigger Schemati cs

Timeout trigger menu descriptions are shown in the table below:

Trigg
Optio

Setti|Description

CH1 Set CH1 agrigger signal source
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CH2 Set CH2 as trigger signal source
Trigg
CH3 Set CH3 as trigger signal source
Sourc
CH4 Set CH4 as trigger signal source
Select to count time when the rising edge of input signal gets through thg
Positive
trigger level
Select to count time when the falling edge of input signal gets through th
Pol ar Negative
trigger level
Select to count time when the rising edge or falling edge of input signal ¢
Any
through the trigger level
Time 8ns~10s | Timeout time

Set pohari ty of

1) Tap

t

meout

CH1 trigger signal to be positive

ATriggero on the main menu to open the tri

trigger as f209:1 ows, as shown in Figure

131

an
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. frigger source: CH1,;

Edge: positive;

5

Timeouttime8 n s

5

2) Adjust the trigger level to ensure that the waveform can be triggered stably.

.

Ops

Micsig run  28m  165ars

A s D11V

Measure Save EEE] Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope

Source CH1 CH2 CH3 CH4 Polarity Positive | Negative Either

Timeout

200us
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Figuz® T®une Trigger

6.9 Video Trigger

The triggering method f drorvmadeo sGegirealasl |dye p drhdes eo mr\
NTSC/ 525, 720P, 10801 and 1080P formats. The video t

appropriate voltage scale can be adjust edu akde mcereidpetdi

are shown in the table bel ow:
Trigge
Setting Description
Option
CH1 Set CH1 as trigger signal source
Tri gge| CH2 Set CH2 as trigger signal source
Sour ce|CHS3 Set CH3 as trigger signal source
CH4 Set CH4 as trigger signal source
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134

Trigge
Setting Description
Opti on
Positive Set signal positive polarity trigger
Pol ari
Negative Set signal negative polarity trigger
625/PAL Based on PAL signal trigger
SECAM Based on SECAM signal trigger
525/NTSC Based orNTSCsignal trigger
Vi deo
720P Base on720P(50Hz, 60Hz) signal trigger
Standa
1080l Base on 1080I(50Hz, 60Hz) signal trigger
Base on 1080P (24Hz, 25Hz, 30Hz, 50Hz, 60Hz) signe
1080P
trigger
Line Trigger lines
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Trigger System

Trigge
Setting Description
Opti on
Trigger on the rising edge of the first toqhlse in odd
Odd fields
fields
Trigger on the rising edge of the first tooth pulse in eve
Tr i Even fields
rrd9e fields
All fields Trigger on the rising edge of the first tooth pulse found
All lines Trigger on all horizontal sync pulses
625 line(PAL,SECAM)
263 odd line 262 even
Line |line (NTSC) Trigger on a specified linig odd or even fields
Tr i gger
750 line (720P)
1125 line (10801,1080P
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SeCHasri ghampmpes iptolvag T 5§t andada&ldli etlrdisgagnedr stt hesr &es

foll ows

1) Tap ATrigger o on tthhee i g ewe lmahgeiudiarad g erni g g,@aeade t
t hvel dterol g § et |aoswso wi i g 63

Trigger source: CH1;
Pol arity: positive;
Standard: 525/ NTSC;

Trigger: Odd fields
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. E—
1GSa/s Ops A w 525/NTSC Odd Fields

Sample Display Trigger Auto U

Logic N Edge Slope TimeOut S1 UART
Polarity | Positive | Negative
Standard

Trigger |0dd Fields| Even Fields AllFields  AllLines Line

Ly § 0 0 by g L1
| |

L I T R T T B |

Fi gu3® W deo Trigger
Prompts

Il n order to better Observe the waveform det ai

137
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During the trigger debugging of t ma Htaiwdelo @ ri gy adg al
function, different Dbrightness can reflect the fre

guickly judge the quality of the signal during the

6. 10 Seri al Bus Trigger

Pl easeChepeerttw2 Seri al Bus Trigger and Decode (Opti

138
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Chapter 7 Analysis System

This chapter contains the detailed information of ¢t
read this chapter carefully to understandSTtCh eSesreite sf L
oscill oscope.

Aut omati c measur ement
Frequency meter measur ement

Cur sor
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7.1 Automati c Measur ement

Measurement setting

Slide down from top, open the main menu, tap AMeasur
measurementmedssurse menntt hmenu. Measur ement me n u, sel ec

measurement item disphblay are shown in Figure 7
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SR -
1GSa/s A7

Ops -

Measure Save Sample Display Trigger Auto Userset

Counter

Measu rement liseTime FallTime EEN +Duty -Duty +Width “Width BurstW. ROV
Selection Area

PK-PK Amp. High

Selected Parameters
at most ten Period | Freq. | RiseTime FallTime +Duty | +Width | BurstW. ROV | PK-PK | Amp.

6.96 —
v

Display Area of Period:1.000ms
Measured Value :

500us

Fi gull eAuwt omati c Measur ement Menu
Aut omati c measurement

1) Sel ect channel: Select the channel to be measured
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2) Select measurement: Select the desired measur ement
measurement i1 tem is displayed in the fniSelected Par

3) PresMboLptton on the key area to quickly close the

4) Cancel measurement i tem: |l n the NSelected Par amet ¢
measur ement itethbeutotloenarteod;clcerartaapI measur eme

Not e:

Measurements andbenandcdlucchtatoemd wheém moving/ zooming

Oscill oscope has an automatic measurement memory fur

added automati c measurement options.

Al | measur ement s

Slide fr om Dbpoutltpo e naieen-Fii ly to open all measur eme

the current channel measur ement value. Switch the coL

channel s, as -3;hoomni ak &g agiumr et o/ turn off all measur en
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B 3

Capture All Measure Serials Txt

High:2.000V
Min:-60.00mV RMS:1.411V CRMS:1.411V

200us

Fi gu3 eAl7l Measur ement s
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Ri se Fall

N\ ; ; / -\'-\_.v' ; |

Th hol d hEe—m ] L

resno Negativ | Positiv‘.:

\ Wi dth | Wi dth|!

Threshol T P 1

1\ 1! I\

I\ /1 I

Threshold —| =Ty L

| — M [

| | |

| | |

| 1 . |

| | Peric |

Fi gud eTi7Tme Par ameter
Peri od
Ti met hoef first complete signal cycle in the waveform
Frequency
Reciprocal to the cycle ti me
Ri se ti me
Time required for the first rising edge of the wavef

Fal I t 1 me
144



Chapter 7 Analysis System

Ti me required for the first falling edge of the wave
Del ay
Ti me del ay between rising or falling edges of channe

combinati ons

Fi guy eDé/l ay Measurement Schematics

4

1) Open the automati c medhdAtsarpeaendp memar mhas & aspel ecti o
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2) The eft channel [
has been opened (e
edge, | ast fralsliinngg

3) The right channel
There are four edg

4) Tap°%kJbutton to con

Positive duty cycl e

Measured value of th

Positive duty cycl e

Negat. e duty <cycl e

Measured value of th

Negat. e duty <cycl e

146

s def a
xcept

eeddggee,

I S a ¢
e sel e
firm

e firs
= (wav
e firs
= (wav

ul t ed

as t he

the reference

d ast

ontrast del ay
ctions: first
t cycle in the
eform positive

t cycle in the

eform

negati ve

current

c han

channel ) ;

channel

r

Il sing

waveform

pul se

waveform

pul se

edge

W i

Wi

t

w h

dt

dt

[

f

f
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Positive pul se width

Measured value of the first positive pulse in the we
Negative pul se width

Measured value of the first negative pulse in the we
Burst width

Duration of a burst measured over the entire wavefor
Overshoot

Positive overshoot

Positive ovehrisghhojot/ =a[nm{pnhaixt ude] *100 %

Negati ve
Negati ve

Phase

o

o

ver shoot

v emisr)o o/t

amplliotwude] *100 %
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Ti ming measurement. The amount of time that one wavVve

where 360Acomprises one waveform cycle.

Fi gud ePlwvase Measurement Schemati cs
P e apke a k
|l n the entire wayvepfeoarkm =memaasxur ement , peak
Ampl i tude
Il n the entire waveform measwower®fde), amplitude = higtl

Thfei gure bel ow shows voltage measurement points.
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The channel probe type setting is used to set the me

Refeb. 804nSetdo.Probe Type

Fi guft eVo/l t age Measur ement
Hi gh
Take 100% in the entire wavefor m, and cal cul ated usi

Low

Take 0% iwavédfeoemtiamd cal cul ated using either the n
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Ma x

Hi ghest positive peak measured over the entire wavef
Mi n

Hi ghest negative peak measured over the entire wavef
RMS

True root mean ®quanre walved oowmer t he

C RMS

True root mean square value of the first cycle in tt
Me an

Arithmetic mean over the entire waveform

C mean

Arithmetic mean over the first cycle in the waveforr
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AC RMS

True root meafn tslgas aA @ oampenent of the entire wavefo

+Rat e
The ratio of the difference between the high and | ov
-Rat e
The ratio of the difference between the | ow and hight
Not e:
| f the waveform required for measurement is not fulll
Clippingo is displayed at the position of the measur
When t He nmatilon i s operated, I f source channel wavef

to be off the screen, t he measured value of mat h wa\
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| f source channel Il's clipped, the measured value of

clipping.

Statistics

Swipe down from the top to open the main menu, tap
The oscill oscope supports stnmulitsitplces menads uwlri esmpd mty sr e &
Ma x , Mi n, Deviation, and Count. The number of count s

the historical data of all measurement8i1tems and per

152



Chapter

7

Anal ysi s

System

Curr:

Mean:

Max:
Min:
Dev:
Cou:

Period

1.000ms
1.000ms
1.000ms

Freq.
1.000kHz

1.000kHz
1.000kHz
1.000kHz

Low Min +Width
40.00mV -42. 499 2us
40.00mV 2.0 42 B6mV 499 7us
40.00m\V  2.086Y =20.00m\V 499 2us
40.00mV  2.044Y 60.00mV 499 7us

1571mHz 44.12ns 1.321mV  3.858mv 13.02ns

2074

1970

Fi gu8Set at i sti cs

RMS
1.413V
1413V
1.415V
1.412V
482.0uV
1944

Mean

1.01v
1.01v
1.018v
1.016V
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Me a s

The
cal c
t he
As s

t he

Not e:

t he

154

ure Range

def aulmt asieidr eti mgc dlocul ate the waveform across the
ul ate the waveform within the cursor. Open the t

measurement range.meBayswsrbet t ongyi tatoul uesbdohe"” watk

hown -8n Fhgumaxi/mum value within the screen i s &
cursor, the mMamVmum value becomes
When the measurement range i s set to the cursc

measurement range will automatically be set to t
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Anal ysi s

System

Measure

Common

Indicator

* CH1

Thresholds

v

Max:40.00m

Cursor

Counter

Absolute

— 2w @@

Ops A hth (1D2.8V

Trigger Auto

Sample Display

T[] Screen Cursor

High 90%

Mean:36.62mV

Tus Ops Tus

Fi gu9d eMeasur e

Userset

Range
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|l ndi cator

Open the top menu, sel ecmenMeaSatrtei,igantdo cdperk tome tn

i ndicators, ad40shown in Figure 7

Measure Save Cursor Sample Display Trigger

Commaon Statics Counter

Indicator Range Screen Cursor

Fi gulr® I7Tndieocat or

After opening the iIindicmaeadasyr gmentcaint ems elcy ¢lhiec klii 3¢
measurement i tem wil/ be highlighted with a box, anc
waveform. As slhlown ni nt hFei gneraes ur e ment dOeteémidi splagtad

white | ine appears in the waveform as an indicator.
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Max:5.362V Low:40.00mV Mean:1.206V Period:1.000ps Freq.:1.000MHz
[Amp.:5.120V]

13.4Bps -11.4Bps -9.4Bpus 7.4Bps 5.4Bps 3.4Bps 1.4Bps 520ns 2.52us

Fi gulrle I7ndi cator
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Measure Threshol ds
Each channel (CH1, CH2, CH3, CH4, Math) can be inderg
be selected as " %" or =*1Rhsolute"”", as shown in Figur e

Measure Cursor Sample Display Trigger Auto Userset

Commaon Counter

Indicator Range Sereen Cursor

* CH1

Thresholds Absolute Middle

Fi gul2®Mled@sure Threshol ds

The setting of thresholds wil/l affect the results of
wi || | mpact the measurementsettsiuhg sofoft he smi di mal aae c
parameters such as pulse width, frequefhB8y, wihehay hedu
value is set to 80%, the positive pul se wvaildtelr .of t he
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When the set high value iIis |l ower than the current mi
the high value cannot be | ower than the mid value, &

automatical [OynVsdtabtso!| U%eowvwalue) higher than the | ow

1GSa/s 12ms A 7 (D1.92v

Measure Save Cursor Sample Display Trigger Auto Userset

Common Statics Counter

Indicator Range Screen

® CH1

Thresholds Absolute High 90% Middle

[+Width:6.029ms]

Fi gul38e 7 Mihrdd sshn | &G %
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/7.2 Frequency Meter Measurement

Open the main menu, tap Measure and Counter to enter
channemeasourbeed, as -§48o0Whei me&sgued Value iIis displaye
screen, as shhown in Figure 7

FigurZr @quency Meter Measurement Menu Og
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Micsig rRun  28M  1GSa/s

CH1:1.00000kHz

Fi gulbEr @quency Meter Measur ement
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7.3 Cursor

Open cursor and place It on the measurement point tc
of cursor s: hori zont al cursor and vertical cursor. 1

andvthei cal cur sor measures the hori-#ont al di recti ol

162



Chapter 7 Analysis System

Micsig run  70m

6.98
v

X1:-1750ms

AX:35.00ms
1/AX:28.57

Fi gul6€uirsor Measurement Description
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Not e:
readi ng: Il ndi cates the difference between two cuUur S

Vol tage readings afptoesri tYilo,n Yo2f: aicntdiivcaatteed thhoer i zont al

potenti al

Ti me readings after X1, X2: indicate the position of

1/X: frequency

Vertical cCursor on/ of f and activati on

Vertical cursor on/ off
Vertical cursor.ho dpapncuesbrcatonursors and the 1ic

Vertical cursor.tb:tﬁa{pn odfsoreritccml cursor s.
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Tap the vertical cursor indicator line to switch the

Micsig run M 16sars

1/AX:409.8Hz

Fi gul7r®&p&n Cursor Selection Box and Cl ose
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Ver t i
1) Use
cur
j us
2) Cur
Not
scr
con
Hori z
Hor i z
not b

166

al cursor movement descriptions:

a single finger to press and hold the cursor i
or; tap the fine adjustment badfostinhéheul ® we

been adjusted.

or linkage: When the cursor iIs opened, two fir

During the sliding process, the current oper
en. | f one finger | eaves the screen and the ot

i nued.

nt al cur sor on/ of f and activati on

ntal cursor on/off, switching, activation and

described in detail here, and please refer toc
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Cursor test exampl e

When vertical cursors are activated, the two cur sor ¢

sequence.

Micsig rin  28m  16sass Micsig run 350« 125ksa/s

1/AX:1.004kHz

200ms

Fi gul8Euirsor Measurement Pul sd9IWi ddYh Mode, Cursor N

In the XY horizontal mode, X cursor displays CH1 value (V or A), and Y cursor displays CH2 value (V or A).
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Chapter 8 Screen CaptWarve,f oMeimdbrt yo r g

This chapter contains the detailed information of ¢t
You are recommended to read this chaptfe&O Sareésl ly t
oscill oscope.

Screen capture function
Video recording
Memory depth

Waveform storage
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8.1 Screen Capture Function

The screen capture function can |l ocally store the di

Screen capture met hod: Sl i-dpe mqorwm.rd&toonhbbaoi/tetooam st cor ec

capture in the oscilloscope application.

Youmay rename or edi tnstchree esnc rceagpntsuhroet aft er t ake
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Micsig rRun  28M  1GSa/s

B # Rename Z Edit

Fi gul eSBreen Capture

Pl ease 1lr3ef6erPitoa dioe iedawi | s on viewing pictures.
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Captur e, Memory Depth and Waveform Storage
Ti mestamp and I nverseCol or
| nvert -sanadmpt isncer eenshots iIis possible in oscilloscope
Open the main menu, tap Save and enter Picture menu
Micsig run 28m  16Sa/s Ops A .~ D980mV
Measure Save Sample Display Trigger Auto 2022-:06-11 09:40:37 v
Wave Setting Picture o
Timestamp @l InverseColor @l
2
‘_
238 gy
4
CHx Fine B 200us S o =0
DQ:AD
Fi gud eTi8mestamp & inverse col or
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8.2 Video Recording

The video recording function is similar to the screece
di splay screen can be stored |l ocally in video for mat
Video recording method -oscel il dsogpdowquipfwmoamteinap, it @PE
screen to start recording, and count down to t3hr ee ¢
You can cancedssiencg rtdhnengt rbiyvampgul ar, circular or squa
countdown ends.

During video recording, you can end recording by targ
you can | eave the oscil | os c edpoewna pnmpelniuc,a tainodn ciln tcekr fiaScte
the video recording.

172



Chapter 8 Screen Capture, Memory Depth and Waveform Storage

10:00 AM 00:01:07 10:01 AM

n (9) By | {®) Screen Recorder + 01:08

Recording screen

Micsig Screen Record Screen Cast
Tap to stop

Start QuickSupport

Notifications

© QuickSupport * now %

Screen sharing active
TeamViewer QuickSupport

E QuickSupport + now

QuickSupport

®e

Fi gu3 eViBdeo Recording Method4 Video Recording

Pl ease 1lr3ef7erGatfdbeir details of viewing videos.
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8.3 Waveform Storage

The oscill oscope can save the analog channelt ypr mamnt

be WAV, CSV or Bl N.

The oscill oscope provides four reference channel s, v
channel and open the reference channel to display ¢ttt
Save reference file

Slide down from top, open main menu and tap " Save" t

the specified channel as foll ows:
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Screen

Capture,

Me mor y

Depth

and

Waveform Storage

Locati on:

Fil e

types:

Micsig run

2.8M 1GSa/s

Ops

Measure Save Sample Display Trigger

Setting Picture

*CH1
UDisk

Saveln Local

Name 2205110001

200us

. —

A 7 (1)980mvV

Userset

Fi guy eS8ve CHL1
Stored |l ocally and i
WAV, CSV, and Bl N.

n

Ref erence

USB devi

Waveform |

c e.
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File name: The initial file name is displayed as yeec¢
to pop up the virtual keyboard, tap fABackspaceo to ¢
file.

Save: Tap to save the reference file and pop up the
di spl ayed at the top of the called menu.

Save to: Tap the R* (R1, R2, R3, R4) button to save

reference channel, and the save success prompt wil/
Back: Tap to return to the previous | evel

Met hod 1: Click the fisaveo button

|l n the Save Reference Waveform menu, select the chan
type and file name, and click the fAsaveo button to s
Save the reference waveform by steps as foll ows:

1) The current channel is set to the channel to be saved, which can be analog channel, math channel or reference.
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2) Inthe main menu, tap S a to eriter the save menu.

3) Inthe Save menu, tdp S a to ®pen the Save Reference Waveform menu and makellth&ing settings:
., Storagel ocati on: | ocal |l vy.

Selecting the file type: WAV.

Entering the file name: CHL1.

4) Tap ASaveo to save the reference file. The save s

If the reference waveform file is to be saved in USB device, the oscilloscope must be connected to an external

USB device. After connection, the reference waveform save location is preferentially set to the USB device.
There is no limit to the number of saved reference waveform files.
Met hod 2: Click R* button

|l n the Save Reference Waveform menu, tap R* (R1, R2,
directly to the corresponding reference channel, anc
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as Ref* in the reference channel (* i s the correspor

by this method wil/ be overwritten after | oading ott

Met hod 3: Click fAQuick Saveo button

Ta.at bottom of the screen to save all channel wave
screen. The file names are the default i nitial file
Management of reference files

In the file manager, open waveforms in the classification file to manage reference files by operations such as copy,
cut, delete, rename, compress, etc., as shown in Figlir&&ect reference files and click trash button to delete

them; click More at bibom of the screen, tap Rename to open soft keyboard and change the reference file name.
Tap Compress to pop up the soft keyboard and enter the compressed file name to compress the file; when inserting

the USB device, files on the oscilloscope can be mtwdide USB device.
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611PM @ = « @ - =% 0100%

X 1selected < W i
STO > smart > refwave
! Images m Audio B videos ‘ Documents (> Large files {9 This week

FILES IN REFWAVE HH

0 2203110001.wav
Mar 11 480 kB WAV audio

Q) 22032300017.wav
2:22 PM 480 kB WAV audio

Q) 2203230002.wav
2:22 PM 480 kB WAV audio

Q) 2203230003.wav
2:22 PM 480 kB WAV audio

< < ° n 0 o
Fi gud eDe88l et e Reference Files
CSV files

CSV file structure
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CSV for mat
trigger

mul tipl es.

The dat a

saved
fi 1l es

dual

appea

Expl a

I S se
numbe

t o di

180

nd

n

r

nati on:

t

r

S

hannel

pl ay

contains the basic i nformation ohteheas$ a

sour ce, vertical scal e, vertiocal of f s ¢

| ength of CSV files can be saved up to

oscill oscope record | ength or the di sy

changeseeceiwhen .t Froerrexamgl| |l ength is set to 14/

CSVv file.

CSV fil es

or Max measurement s, Mi n and Max vall
files.
f the oscilloscope sampling rate is 1(
10Q0us/ div, the data of 140us will be displ ¢
ofesampil esostbpe will perfor m: 140usl 1GSa/ s=1

140K ti maxedf codmprinisng Tlhei mggc600 opcapée e
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columns, and this extraction will track Min and Max
Min and Max values wil/|l be displayed in this screen
The similar process is applied to reduce sampled dat
analyses, such as measurements and CSV data. This ar

600 and may act@wad00y pgonnhntasn Hpwewert, once the numbe
some extraction method is required. The extraction f
the best estimate of all s acnoprlide.s Trheeprreefsoernet,e dMibny aenadc |

appear i n CSV files.

8.4 Oscilloscope setting save

The oscill oscope supports saving up to 10 current se

Open the main menu, tap Save and. enter Setting menu,
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S

Ops

1GSa/s

Measure Save Sample Display Trigger

Picture

Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery

Recovery

FiguteosBcill oscope setting save

Tap the black box area to rename save settings, tap

settings

182



Chapter 9 MATH and Reference

Chapter 9 MATH and Reference

This chapter contains the detailed information of ¢t
You are recommended to read this chapter carefully t

and referenc8TOh8asnecitls|l oscapme.
Du al waveform cal cul ati on
FFT measur ement

Reference waveform cal l
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9.1 Dual Waveform Calcul ati on

A~ (1)980mV

Math

FFT
AX+B

AdvanceMath

Fi gulrl eMATH Channel Waveform

Di splay math waveform

Swipe up or down at the channel selection a.aoto er
open the math channel. After the math waveform i s of
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Left swipe math channel l con to open the math channe

operation is defaulted as the dual channel cal cul ati

Math operation prompt

| f the analog channel or math function is clipped (r
al so be clipped.
Once the math waveform is displayed, tap the channel

wavefor m.

The vertical sensitivity and offset of each channel

vi ewing and measuring of the math wavef or m.
The math function waveform can be measured using nicCL
Adjust the math waveform

1) Press the math channel wvertical sensitivity i1icon,

i ¢ dWbr, and set t he math channel as the current c han
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2) For details of movement, vertical sensitivity adj.

of the math cha@mapt empl £ ald @ irastidatdet lteoS ybs tMeem t i cal S\

3) The vertical sensitivity, unit and time base coOrre

area of the math hdanbede®DfSomindest @eps 0Disepl &y | nt e

Mat h waveform units

Use fAProbe Typeo on the channel5.mMe Mu Stedo )aPdgauibet sTaythpest It

of each i1 nput channel to Volt or Ampere. The wunits o
Mat h Fulj Uni t
_/ vV, A,
I VV, AA,
0 VIV, VI A,

Tablle L9 st of Mat hemati cal Uni t s
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Notlef: the units of two operation source channels are

unit of math function wil/l be displayed as? (undefir
Math operators

Math operators perform arithmetic operations on the
Addition or subtraction

| f addition or subtraction I s selected, t he values ¢

point and the results wil/l be displayed.
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Fi gu2 eM®t hemati cal Operation of CH1 addi

Mul tiplication or division
When multiplication or division is selected, the val
divided point by point and the results wil.l be di spl

Mul tiplication is wuseful when viewing the power r el e
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9.2 FFT Measurement

FFT i s used to calcul ate darheael dasitngwturdlannmela.nsFBT nmr
digitization time of the source and converts it to t
spectrum is pl otHze d-HzsiBamplhiet ode i il h 0¥ c o poef dtihsep | haoyr isz

axis changes from time to frequency (Hz), while the

Figu3 eFBT Wi ndow
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Open FFT

1) Swipe up or down at the channel selection area to
.to open the math channel, |l eft swipe to open mat

2) Taspectrum type fiLine/ Deci bel 0-3tBFOpWinnddhw) FFT
3) Tap the Operation Source box to select the channel
4) Tap the window box to select the window function &
Selection of window function

Il n the FFT transform, four different FFT windows <car

Eaawh ndow is alternatively used between frequency r e

window may be selected according to the characteri st
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5

Rectangul ar window

This is the best window type for resolution freq
the | east effective at accurately measuring the

measuring ther spegitgmuae ofamdnmeasuring the frequ:

Use the fiRectangularo window to measure transi en
same event. Moreover, this -anmmmldiotw ccea ns ibree uvwsaewvde st ov

frequencies and widebwaldy rahdwmsmectsres] wvahi atil a
Hammi ng window

This iIis the best window type for resolution freq
amplitude accuracy is slightly better than the n

hi gher frequency resolution than the Hanning typ

Use Hamming to measure sinusoidal, periodic, and

measuring transients or bursts of signal | evel s
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Ha

Th

Us

Bl

Th

Us
h a

Si
t h

W a

pe

nning window

i's is the best window type for measuring ampl.i
e Hanning to measure sinusonodasle s .pelrhiiosd iwc,n daonwd
asuring transients or bursts of signal | evel s
ac khrearmnr i s wi ndow

i's I s the best window type for measuring frequ

equency.

e t he -Bdrarcikanameasur ement-sitgpndli nfdr € chiee may nwau enfgd

rmoni cs.
nce the oscilloscope pdrefngrms tkfke trrexmgfdgr m haen
at YT waveform is continuously repeated. Thus,

veform at the begi nmd,ngamd dwave ftdirem ewidl la rneo tt hier

riod of YT waveform is not iIintegral, the wavef
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different, -fresglénany tmamsigént i nterruption at t
effect is called | eakage. Therefore, to avoid |e
function, forcinggthedvaltuedheatentdhe obdegi Zreir o .

NotSi:gnals with DC components or deviations can caus

AC coupling can be selected to reduce DC component s.
Per si st

The oscil | os cpoepres éstsutpi pnogr,t swhFFcTh i s by defaultS¥ksetoto
never clear previously col | ecpeerdsirmsets, ulwhsi.c hS eclaenc th e" Nsc

500ms, 1sor 250s 5s
Spectrum type

Sel ect Li ne, the vertical axi s reads V or A:; sel ect

waveform is shown in Figure 9
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Micsig run

o
1010

Fi gud eSPectrum Aduapl i tude as V
Adjust FFT wavefor ms
Waveform position
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C

C

~

. Select math channel @esucthiengumaemtwahahoem. oAft e
adjust the waveform display position by dragging
the fine adjustment button in the | ower | eft <cor

. Select math channel as the current channel and p
move the | eftmost side of the waveform (OHz) to

., Select math channel as the current channel and p
the waveform to the vertical center of the scree

Hori zontal time base scal e

Select math channel as the current channel, tap the
scale. The horizont-za9, tamde tbhaes ewa vse fsarenp pcehdangnesl ei t h
For FFT measurement, the reading of the horizont al

shares the same time base with other analog channel
the math channhké oustebe skanasl
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Vertical sensitivity

Ta.or.on the right side of the screen to set the
t hat waveform is displayed on the screen at -251n apprc

(using 1:1 probe).

NotFeET waveform does not support automatic parameter

9 .13A0AT AAA - AOE

STO Sescielsl oscopesfismupgpoedi wisemg for mulas for wavefor

functions, operators, channels, constants, variabl es

Click the corresponding button to input and edit t he

cannot be clicked).
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Micsig RuUN

3.0017
O

mfﬁch1j+cos{ch234

abs( deg( rad(
In( sin( cos(

lg( asin( acos(

Math
DoubleWave
FFT
AX+B

AdvanceMath

Figure 95 Advanced Math
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Type

Description

Item

Remark

Function

Sqart() a Abs()a Deg()a
Rad()a Exp()a Diff() a
In() a Sine() a Cos()a
Tan()a Intg() a Log()a
arcsin() a arccos() a

arctan()

Functions can be nested

Channel

Source

Chh Cha Ci8a Ch4

Variable

Source

variable l1la variable 2

When a variable is written in the
expression, the input box of the
variable appears in the math menu,
indicating that it can be input; for
example, input 4.1235 -3 for variable

1, which mean®s 4. 123
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Variable value range -9.9999~9.9999,
variable power range -9~9
Operator ta-a*al/a==al!=a_ a
atavasg&d | aly
symbol | brackets -
Value Source Oa 1a 2a 3a 4a 5a 6a 7a 8a
9a.ai1 aE
Source 10
Numerical (fapanauanmakahM G T
unit

Table 9-2 List of

AdvancedMath
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94Ref erence Waveform Call

Reference waveform call and c¢cl|l ose

Swipe up or down at the channel selection.rtELatttcon er

to open the referbe.nce menu, see Figure 9

A/ (1D980mV

Ref
500mV
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Figure 96 Reference Channel Menu

When there are already waveforms | oaded into the ref
the reference channel; the vebkeeehcendaaveted mvasve fdors
di spl ayed simultaneously, wherein teoercentenefeektace

wavefor ms.
When there are no waveforms | oaded into the referenc
Take R1 as an example, with operation steps as folloc

1) Open reference menu.

2) Tap the fnACall o file box under R1 to open the refer
3) Click the name of the reference waveform file to
channel I s turned on as the current chaéls wavefc

hi ghlighted. The displayed state -&,hatnlgesbrfirghm &rCl rc

waveform i s shown as the current reference channel
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| f there are already filentooadoepderi ntt hoe trheef erred nea es ncche

reference f s0 RIighe swli peurrently opened referenc
may al so be opened with the Open/ Close button.

A 7 (D980mMV

Ref
500mV

Fi guftReest ore Reference Waveform

Close the reference wavefor m:
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1) In the reference menu, tap fAiOpen/ Close0O button in

2) Repeat step 1 to close other reference channel s.
3) Rightm/vtiqoeturn of f al | reference wavefor ms.
Reference waveform movement and time base adjustment

The horizontal or vertical movement and zoom of reference waveforms are independent of analog channels, and the

adjustments among different reference waveform channels aradég®ndent of each other.

To adjust the reference waveform of a channel, first

reference waveform by move or zoom (in accordance wi

The scale and time base of the current channel refer
switching the current reference channel, the scal e ¢

current reference channel
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Chapter 10 Display Settings

This chapter contains the detailed information of ¢t
are recommended to read this chapter carefully to ur

STO Sesdcielsl oscope.
., Waveform setting ., Persistence setting
Graticule setting . Hori zontal expansion ¢

Col or temperature sett, Ti me base mode sel ecti

204



Chapter 10 Display Settings

|l n the main menu, tap Display button -0 enter displ

Fi gutle D1®pktayngs and Function Buttons
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10.1 Waveform Settings

Open the display menu, tap Waveform button to open t

di splay mode and bright ndasssploafy wreowdeef adrsm.d i Tvh ed ewla vi enft oor

The waveform brightness percentage I s adjus®abl e, ar

Figui2e Wa0ef orm Display Menu

10. 2 Graticule Setting

Open the display menu and tap Graticul-2) buGtamni ¢ wl & ¢

mode includes: nFul |l o, nGrido, ACrosshairo and AFr ar
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Fi gufBe GI@ticul e Menu Display

10. 3 Persistence Setting

Open the display menu and tap Persist key to open tt
1) Persistence setting

Il n the persistence setting menu, select:

NonMoneo persistence.

5

AutAhutdtoaut omati ¢ persi stence.

5
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208

Nor mdor maét t he pedAfitsdadrencel ddtmeng t he variabl e ¢
right of AAdjusto to pop up t HWe mperrdsissette n e tpiemes

can be set between 10ms and 10s.
D:Il nfinite-npeevresri setreanscee t he results of previous ac:i

Il nfinite persistence can be usedateoe mpasamesnof s

waveforms, find time violations, capture events
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Di spl ay

Settings

2) Er ase

Micsig run 28k

Measure

Common  Waveform

Persist

700ms

Save

Nane Auto

. —

1GSa/s Ops A (1980mV

Sample Display Trigger Auto Userset

Graticule
Normal 0

800ms 900ms

Fi gu#de PEO si st

persi stence

To erase the previously a“ikrewd orre sawllj tuss tf rt chne thhoe

and vert

agai n.

c al

sensitivity. The

oS CcCi

oscope

W i
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10.4 Horizont al Expansion Center

Hori zont al expansion is divided into two types: ScCTr ¢€
1) Screen center

Select "Center"™ to adjust the time base waveform t

center as the base point, and the delay time does
2) Trigger position

Select "TrigPos" to adjust the time base waveform

position as the base point. The delay time varies
10.5 Color Temperature Setting

Turn on the color temperature mode,5;and the waveforr
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B :
70M 1GSa/s A A & (1)292mV

Figu#Hhe Cb0or Temperature Open Mode
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10. 6 Time Base Mode Selection

For detail s A4RALle AWie i nefChrmpteri 4.

Chapter 11 Sampling System

This chapter contains the detailed information of tfF
read this chapter carefully to under st anTdO tSheer iseest t i r
oscill oscope.

Sampling overview

., Run, stop and single sequence acquisition (running
Select sampling mode

Record | ength and sampling rate
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11. 1 S Omeelrivn g w

To understand the sampling and sampling modes of the oscilloscope, you need to understand the sampling
principle, aliasing, oscilloscope bandwidth and sampling rate, oscilloscope rise time, required oscilloscope

bandwidth, and the influence of memory depththe sampling rate.
Sampling principle

According to the Nyquist sampling principle, for a bandwlitiited signal with the maximum frequenaysk, the
equidistant samplinfequency § must be twice as large as the maximum frequengy, 50 that a unique signal

can be reconstructed without aliasing.
/e o m e ce A m m A mias o o m e m e A s
A T UNOQEGN OAT AMU EODANOAT AU
Al i asing

Aliasing occurs when the signal is under sampled2ffiax). Aliasing is signal distortion caused by incorrectly

reconstructing low frequencies from a small number of sampling points.
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Fi gu#le All asing

Oscill oscope bandwidth and sampling rate

The oscilloscope bandwidth usually refers to the lowest frequency at which the input signal sine wave is attenuated

by 3dB ¢30% amplitude error).

For oscilloscope bandwidth, according to the sampling principle, the required samplingsa2&ig However,
this principle assumes that there is no frequency component exceedirftgl in this case) and requires a system

with ideal brickwall frequency response.
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0dB

At t enu

fry fs

Freg!l—

Figu®2e ThkroreWanthl FBegokncy Response

However,digital signals have frequency components that exceed the fundamental frequency (the square wave

consists of sine waves at fundamental frequency and an infinite number of odd harmonics), and for bandwidths of

500MHz and below, the oscilloscope typicallysiaaussian frequency response.
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odB
Jd B

* Attenu

Fi gu3e SAImpl i ng Rate and Oscill oscope Batl

The oscilloscope bandwidth is limited to 1/4 sampling frequency and reduces the frequency response above the
Nyquist frequency.

Therefore, in fact, the oscilloscope sampling rate should be 4 times or more of its band@idit: This can

reduce aliasing and cause greater attenuation in the aliased frequency components.
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Oscill oscope rise ti me

The oscilloscope rise time is closely related to its bandwidth. The rise time of an oscilloscope with Gaussian type

frequency response is approximately 0.@b{based on the standard from 10% to 90%).

The oscilloscope rise time is not the fastest exgged that an oscilloscope can accurately measure. It is the fastest

edge speed that the oscilloscope can produce.
Desired oscill oscope bandwi dth

The oscilloscope bandwidth required to accurately measure signal is primarily determined by the rise time of the

signal rather than the frequency of the signal.
The following steps can be used to calculate the required oscilloscope bandwidth:
1) Determine the fastest edge speed.
Rise time information is typicallgbtained from the published device specifications used in the design.

2) Calcul ate the maximum Aactual 6 frequency component
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According to Dr. H o WightSpeedigitalDedigms dcHradhsd blmadkk offall Bl a c k
fast edges have wirelessly continuous frequency cc
pointo) in the fast edge s pec tnicaramegidible in Deteanmingthee q u e r

signal shape.
fknes=0.5/signal rise time (based on 10%0% threshold)
fknee=0.4/signal rise time (based on 20%0% threshold)

3) The multiplication factor for the desired accuracy is used to determine the required oscilloscope bandwidth.

Desired Desired Oscilloscope

Accuracy Bandwidth

20% faw=1.0xfnee

10% few=1.3Xfnee

3% fBW:1.9kanee
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