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Features

Par ameter s:
Channel s: 4 x Analog Channel , 1 x Auxout Channel
Anal og Channel Bandwi dt h: Max. 300MHz
Ma x . Real Time Sampling Rat e: 2GSal s
Memory Depth: 220Mpt s
Max. Waveform Capture Rate: 300,000 wfms/ s
Vertical SensitivitylMRangmV/ dmv+3¥hvadilOV/ div
Ti melRasnege: lns/drovmoe4d QO0Onkesdadé Wange is 2ns/div~1000s/div)
10-ibhbch seamless touch screen, 1280*800 resolution
32GB Large Storage

ABS+TPU shelll protection, TPE handle, Compact Size
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Portable andi Behs0h@®@mmpdAh Ibiuthkgm battery, only 1.9

Funct:i ons

Equi pped BWmuht Si gs&sng system, stable and reliable
Butilnt User Manual, | 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)
Support Screenshot, Timestamp and Color I nversion
Support quick video recording

Support wireless waveform screenshot printing

Vi
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Suppodtevz36 grayscale digital fluorescent display a
Support persistence display

Suppoiptr ecise zer@rocroadkd idbdsaioit psrafp@aelrt;mi sCc adnicbiroa)t i on

SuppoghihSOdipedance(Tomiod @bielsNot support this function)
Support segmented storage function, can(To@pP4i Wbes rop
support this function)

Support open 4 reference waveforms at the same tim

10 custom oscill oscope settings can be saved
50% key, keppoenteneng of time base, trigger | evel
Support 4 sampling methodg:=:pemdkr mal, average, envel

Support AutoSetting & AutoRange, AUTO compl ete in
Up to 31 meaprueeneind sdi omleay-baltl fore guemegn meSweppor |

Vii
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viii

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 prae adjhatrmdnina raa ¢  Misitta traesnodcaa geso MzHA0-U | € 0 L

i nsignificant frequencies to eliminate interferenc
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

Support Engl i sh, Chinese, Ger man, French, Czech, K
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Support mouse operation

Suppo#tthednt i Kensi ngton | ock

Support online firmware upgrade function
Optional current probe, differenti al probe, optica
oscill oscope accessories

Note: Unless otherwise specified, this user manuali ases TO3004 as an exam
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Chapter 1. Safety Precautions

Chapteafdty Precautions
1.1 Safety Precautions

The foll owing safety precautions must be understood
any prcooduncetcst ed to it. To avoid possible safety haza

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

The Smart series oscill oscope Mesasiurteenmednetd QGaot ebgeo ruys elc
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Measurement Category Definition

Measurement category | is for measurements perfor mec

are measurements on circuits not derived from MAI NS,

Il n the | atteessasear ¢ raamsii @&mlte;stfror that reason, the
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 are isolated from the mai ns:s
withstand sporadic transa emdt owseg vtoH itsa geq wipp men t1 0fOdDr\

circuits where the iIinstantaneous overvoltage exceeds:s
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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
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Symbols on the product

The foll owing symbols may appear on the product:

TN
/A /N &
"

Hazardous Voltadeution Refer to NMNamuelcti ve Ground T

h =

Chassi s Ground Measur ement Ground Ter mi nal

Pl ease read the following safety precautions to avoi
any products connected to it. To avoid possible haza
scope.

Awar ni ng

| f the iIinstrument Iinput port Iis connected to a circt

4800VA, to avoid electric shock or fire:
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User onlyoinhsagkapedbes supplied with the I nstrumen

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, settings and r e

|l nspect package conte, Mouse operation

Use bracket ., Connect probe to the
Si de praemealned Use automatic
Usfeactory settings

Front panel

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, please check tF
1) I nspect if there i s any damage caused by transport

| f the package or foam plsedva nrdettai rhei tsewretriell yt e r

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 oscilloscope is found by the appe

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

the package aspocbobatiachm ¢bmpamwnor Micsigbs agent ,
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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

10
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2.

Qui ck

Start Gui de of Osci

| oscope

%% .S T

s

e ——
Tablet Oscilloscope
Motk TOVAA ATA AWML

(RIS

i ANV

Fi gull eORen

Bracket

11
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2.3 Side Panel

Fi guz eSi2Zde Panel

There are various interfaces on thensbdéetoh,t BGeoasadi

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

12



Chapter 2. Quick Start Guide of Oscilloscope

2.4 Rear Panel

Auxout Ch4 Ch3 Ch2 Ch1

Micsig
Tablet Oscilloscope
Model: TO1004 4CH 100MHz

Shenzhon Micsig Technology Co.,Ltd.

LT

Fi gu3 eR&ar Panel
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a)ChitChdre signal measur ement channel s

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

and cascade the current oscilloscope signal to oth

14



Chapter 2. Quick Start Guide of Oscilloscope

2.5 Top Panel

— ALL INPUTS 1MQ//14pF 300Vrms CAT|

1 -@ 2 @ @- -@ .@ Auout

Fi gud eTa2p Panel of Tabl et Oscill oscope

On top of the oscilloscope is the BNC interface for

15
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6

Front

Panel

Micsig 1ios 4,

2= 0 o559

Tablet Oscilloscope

Fi gud eFr2Zont

Panel

of

Tabl

et

Osci |

o0scCco



Chapter 2. Quick Start Guide of Oscill oscope

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

Check towéfPbwek on t heangliedses otfhe05|@)iW<elrcsslbcmlot|dteohhe I ns

5

Power on

Press the @otwoerstbaurtttotnhe i nstrument while ensuring

5

Power of f

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

5

Long press t@afcprowfear-cb)mﬂtp)ﬁnwehe Il nstrument .

5

Powef f | ock

17
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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 brief introduction and descr
reading this section, you can be familiar with the ¢
time. Thdtd pgsi faind sa@j ust ments wil | be detailed in

I tems may appear on the screen at a given time but

Fi guG.e 2

18
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2. Quick Start Guide of Oscilloscope

14

22

21

29

1 915 10 35 4 372468 4 5 2 25 26 11 12

- - : Normal 1 GSa/s
MJGng T”G_A @ 630.8 mV ]

L= [ 02:06 i 3.22ms
2.000 V

1.000 v

o v

2000 v[Lrriiihm ——m  —mmm™@™@™@X X@ ™ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @™ @ @ @ @ @ @ @™ @ @ @ @ @ @ ™ ™ ™ ™
23
13

R RV i —

7.000 V

8oopy -6.78ms -4.78 ms -2.78 ms -780 s 1.22ms 3.22ms 11.22ms 13.22 ms

2ms
28 20 19 18 27 17 16
Fi gud eOL2ci |l |l oscope I nterface

Di spl ay

19
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10

Description
Mi csig | ogo
Oscil |l oscope statwus, I nclTadwdi sgvi RGN, tST GH,

Trigger point

Sampling rate, memory depth

The area in A[]] 0 indicatesthbkbesposeni dohrc
depth

Del ay ttiimee, atthevhi ch the center | ine of t
poi nt

Center | ine of waveform display ar ea

Memory depth indicatrix
Current tmidgget itoynpe

Current trigger source, trigger | evel

20
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2. Quick Start Guide of Oscilloscope

11

12

13

14

15

16

17

Description
Trigger | evel Il ndi cator
CHACH2CH8CH4h annebns and vertical sensiti)

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 adjustment, press on the bu

downward movement s.

Di spl ay aP€asoohetBBon, USB connection, &
Tri Mpaelre: A(aut o), N( Nor mal ) .

Hori zontal and wvert.ical cursors open and

Current cha@lniedk sted egdp omp t he current <ch

channel

21
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Description

Hori zontal time basétconghol ti menbaSap bl

base of the waveform. Tap the time base t

base.

Quick save. Tap to quickly save the wavef
Fine adjustment button. Tap the button to
position, trigger | evel position, trigger
The vertical position value of the channe
Channel i ndi cate+t+ecvah poditanbor ©het he o0pe
Trigger quick start menu indicator: swipe
Sampl e Mode: Nor mal , Average, Envel ope, P

Aut o Set, Aut oRange

SEQSi ngl e Sequence Acquisition
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No. Description

50 %: Tewedh to

., The vertical position of the current <c¢h
27 .. The horizont al position of the current
., The trigger | evel to the center of the

The actbsekuteothe center of the scree

5

28 Ho me

29 Thleori zporstidali on tvralguwe rafi otnha ndi cator .

Tablle D2scription of Oscilloscope Displa

23
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2.9 I ntroduction Basic Operations of Touch
The Smamomtscbéltiossope operated imagien!|l Wdrbayg.t ap, swipe,

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
Sinngl eger swipe: to open/close menus, i ncluding mair
operations. For exampl e, the 4naiThenemluo siisn g preentendo da si

the opening met hod.

24
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- 4 : Normal 1GSa/s
Micsig i~ oM Mormal - TGSa/8
D= [ 02:34 Ops

v

Fi guft eSI2i de out of Main Menu

Tap the options in the main menu to enter the corres

25
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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

26



Chapter 2. Quick Start Guide of Oscill oscope

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

27
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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 conn.ed godchI ye
configure the oscilloscope to bwhitlhee tbhees to sdciisl ploasyc oepf

Aut o Set tbmutttoom\eielnl

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

28
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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.

Measure Save Sample Display Trigger Auto Userset

AutoRange

Auto Channel
detection Threshold level

Auto trigger
source setting Current

Fi gud eOR2en Aut o Set

Aut ontaotnifci gur ati on includes: single channel and mult
time base, vertical sensitivity and trigger | evel of
|l i mit sets to dsl DChaodwl dndp, mode settlse sampling mode

edge trigger and the trigger mode i s automati c.

29



Micsig

NotTehe application of Auto Set requires that the fre

I's greater than 1% and the amplitude I s at | east 2m)\

Micsig vio»
2= 0 06:49 s

U 1.677V

Fi gulr®® ARuto Set Waveform

Aut o R@oagei nuously automatic, the oscilloscope cont.

and triggetrtilmevaeardannera arcecaolrdi ng to the magnitude an

needs to be opansesdfuncthenmesumutually exclusive

30
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Chapter 2. Quick Start Guide of Oscill oscope

Open the main menu and tap fHAutoo to open the auto

oscill oscope auto range function iIis turned on, the ¢
vertical scal e,, horiigzgoenrt dle vteilme eltacss. When the 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 zontaTurtmmen btase: hori zontal time base automati

TriggeTurlrmsyedmdtjluesstautrd gger | evel function.
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Measure Save Sample Display Trigger Auto Userset

AutoSet

Auto Range

Vertical Horizontal

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 fulll

3) Controltheaut omati c adjustment setting of the oscill osc

32
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2.13 Load Factory Settings

Open the main menu, tap AUser Settingso to enter the
for |l oading facup.r yP&Kked& damdg sl onad It hpeopf act ory setting
factory setting$%$2is shown in Figure 2

Measure Save Sample Display Trigger Auto Userset

Self Adjust

Please make sure to reset factory config!

Figurz [2oad Factory Settings

2. 14 Ugsal Abtrat i on

Open the mai ns étetna , entapr AtUBSerivSair f DRdjida hitgtpp A@rEtdoer t h

autal i bration mecdad .i bWhaen otnh & uahuwctta on 1 s acti ve, t he
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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 the temper atN,r ewec hraencgoensmeanbdoevde alsOé i &raéi oar m t he

Onegpress zeroSwabebuattonopen t hEslhtod twer fmeamm , zama «d

When the zefrwonctailamrias iaoont i vated, there wil./l be a re
showAoge'ro calibration in progressthe Attef otOnedizesenp
preesg o calibration can quickly solve the problem of

Compared-awijjtusgseweimhe cali bration can be set within 5

34
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Manuzadr o c adTihlker atsicandn | oscoper csupdloe & clha malmaCd hidrikn ¢ he "
button in theoluomlen tkhRé€tfoocedramandelbkpsalyetthiedbwtinst
channel to be adjusted, anod nsalniudae |tyh ea dw aiagHulot,rhne uzpe raor

' @Lbutton-tware ftphoeeizteroon, as -1s3hown i n Figure 2

Figur®agAual zero calibration
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2.15 Passive Probe Compensati on

Before connecting to any channels, users should make
channel. The probe without compensation will | ead tc
can optimize t ke smegmrsalr epreetnit amod emaa 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 CHL. If a hook head is used, make sure that it is in good connection

with the probe.

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

terminal. As shown in Figure-24.
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Fi gudBr @be Connecti on

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

4) Adjust the oscilloscope channel attenuation coef fi

37
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5) Ta-buttmanoally adjust the waveform vertical

shape of the walbeform, see Figure 2

7 7 . 5.5 Normal 1GSals
Micsig - ;.
= W 0333 Ops

Correct —p

Compensation

Over .
i -876mV [2>
Compensation -~

Under —»
Compensation

Fi gulsBr@be Compensation
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| 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 nl6e.Fi gure 2

Fi gul6Br @be Adj ust ment
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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
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2.16 Modify the Language

To modify the displ alg. 3 aSegtlueaigreg 8 d earsd . Irred wetr Meot Ho d

41



Micsig

Chapd3Hori zontal System

This chapter contains htolhe zdett @aill ey sit efmoromhattihen osfcitlh

to read this chapter carefully to understand the set
series oscilloscope.

Move the waveform horizontally

Adjust the horizontal time base (time/ div)

Pan and zoom single or stopped acquisitions

Rol | XY

5 1

Zoom mode

42



Chapter 3 Hori

zont al

System

=M 03:37

Trig A

1) 1.923v

Measure Save Sample

Waveform  Graticule

HorRef

Center TrigPos

Time Reference Point Trigger Position

Sampling Rate
Memory Depth Delay Time

Time Base Mode

220M

Display Trigger Auto Userset

Persist

TimeBase

A
Horizontal Scale Factor

Fi g8 eHori zont al

system

43
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3.1 Move

Put one f

position

| ef t corner of

the Waveform Horizontally
i nger on tbhwi wavebktdbt maddsplightaréartohe coc:
horizontally of all analog channels; after

the screen for fine adjustment .
Miasig Tig A n— 220M Normal 2GSa/s
2= 0338 Ops
v
Fi g2 eMove the Waveform Horizontally on t
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Chapter 3 Horizont al System

3.2 Adjust the Horizontal Ti me Base (timel/ di

Met hod 1: Soft Keys

Taflll M buttons thoradjonstalt td me base of all HBbat bgnch
to increase the HBbiuzowmhnal ot zmembaué¢; tthap3iBoAidi ast alt
Hori zontal Time Base). The2Hh,orwiziolng atl hd i wnev dfacgremi ch &

changes.
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220M Normal 2GSa/s

Ops
v

AVAVAVAVA'

Time base gear
Increase time base Reduce time base

Fi g8#3 eAdj ust the Horizontal Ti me Base
Met hod 2: Time Base Knob

TaMtopen the time BhasHodizsantasleeTiFmMguBaese List), t
appropriate time base. The time base with the Dblue f

46
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220M Normal 2GSa/s

MiCSig Tig A7) 1.923v
=0 03:41 o

Ops
v

30.7mv i

Fi g84 eHori zontal Time Base Knob
3.3 Pan and Zoom Single or Stopped Acqui sit]i

After the oscilloscope iIis 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 s3 InoMedehDhezWay

Horizonbaa@ Adj ust the Hori zoontal Time Base (time/di

334 Roll , XY

Display

|l n the main Jtthen tdhel swtf tt keeydesired ti me base

i nto YT, ROLL, and XY.

Measure Save Sample Display Trigger Userset

Waveform  Graticule Persist

HorRef Center TrigPos TimeBase

Roll

Fi g8 eDi spl ay Mode

YIOOdNor mal View Mode of Oscill oscope

48



Chapter 3 Horizont al System

Il n YT mode, the relative relationship between vertioc
the voltage, X axis reprasesmptil aytethle attitme, tanmnd gtelnme nwa \

l eft to right).

NotWwhen the time base iIis | arge (such as 200ms and ab

| ong time; this iIs becaustrigge&iTediobef otdedwapledp.r ml

ti me base and can be roughly calculated as: the numt
base | evel position; if you want tno troedtuece Iltefd .wai t i
The case that trigger position is moved out of the v

ROL&d ROLL Mode

|l n ROLL mode, the waveform rolls fr®enm ROIglhtMade)l .efTth

horizontal time base adjustment range of the ROLL mc

|l n ROLL mode, trigger related information is invalic

49
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M

| |“| |
T

H\WMMMAMW“‘M 2

U
AR

Fi g8 eROLL Mode

|l n ROLL mtopsésp waveflaga'splag;cbeasswaveform
acquisit-np pxesste single sequence, It owi || stop

acquisition.

ROLL mode i s genewaVdfyorums dwittoh ofbrseqwenci es bel ow 5

50



Chapter 3 Horizontal 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: IeIm@d»tnhnm’onrcfn)nput,i otna, p ytohue csaonf t

mode on and of3¥) (r®when tbeFrgultemode is on and the t

oscill oscope automatically enters the roll mod e .

Measure Save Sample Display Trigger Auto Userset

Waveform  Graticule Persist

HorRef Center TrigPos TimeBase

Roll

Fi g8t eRol | 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 3¥erXVY cMoldeadxi s (see Figure
You can use XY mode to compare the frequency and phas

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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Fi g8 eXY Mode

XY Mode Exampl e

This exercise shows the wusual practice of XY displ ay

of the same frequency using the Lissajous method.
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1)

2)

3)

54

Connect Si ne

CH2.

Press AAuUut oo

Dr ag

and

The

t

W O

signal s

extend s

wave signals to CH1 and connect sine

set button, tap fADisplayo in the mai:-r

so that they are centered on the di sy

gnals for viewing.

phasedidahf beenabkc(@l ated using the following fc

channel s

are the same):

L #
OFT 71 @
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4)

5)

6)

Signals centered on the display screen

Measuring the phase difference 90°phase difference

The same phase

Fi g8#9 eXY 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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Fi g83® Phase Difference Measurement and Us

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

For exampl gy, viafl uteha sf i9qys9tyv ¥,| utthe ssé&c drRV:

582 _ 582
og7: -~ O ®'Mog7

sin@ =
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Chapter 3 Horizont al System

35 Zoom Mode

Zoom is a horizontally expanded version of the nor me
t wo part s31(1s eZeo oFm glunrteer f ace). The wupper part of the

view and the | ower part shows the zoomed display wit

AR /
**f\lwlw'\/\*“/\”\ il

VTV s \Hrl‘\l\‘l
/\J’UU\ AR AR AR

i /\\\/“[\ NI

! {“' It

180V B

Fi g8rle Zoom I nterface
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Zoom window view is the enlarged portion of the norrt

of the normal window that is horizontally expanded to learn more about signal analysis.
Zoom on/off:

Open the pulup menu and tam button to turn the zoom function on/off.

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

displayed in the zoom window. This box shows the normal godion 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.
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Note:

)y The minimum time base is displayed in the nor mal
the memory dept h. | f the current time base i s smal
current memory deptwh, swloere ntelde Zdemtwimeddase 1 n t
set to the minimum time base in the normal window

2 The cursor, math waveform, and reference waveform
di splayed in the Zoom window.

3y | f Rol |l mode I s stopped, Zoom mode can be turned ¢

mode.
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Chapaveerr t i c al System

This chapter contains the detailed information of
read this chapter carefully to understand the set
oscill oscope.
., Open/ cl ose channel, se, Set probe type
Adjust vertical sensit, Set probecadftfeinawiadnton
Adjust wvertical positi, Vertical expansion ref
Open channel me n u
Set channel coupling
Set bandwidth | imit

Waveform inver sion

60
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Chapter 4 Vertical System

The figure below shows the ACH1 Channel Menuo displ e

1y 1.923v
D= 0 0348 y 0ps

i 1 220M N | 2GSa/s
Micsig o« 2

ProbeType

BandWidth

Highpass  Lowpass

20M

Imped

V-Scale Ref Center

Label

Figure4-1Channe|l 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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4. 1 Open/ Close Waveform (Channel, Mat h, Ref e
The chan.].....on right side of the os
area (swipe r down o switch to math channel an

CH2, CH3, CHA4 , mat h function and refeslecmwmimlnel
.. Swipe right to close the desired channe

Current channel : The oscilloscope can display mul ti
preferentially displayed on the uppermost | ayer, an
| ayer 1 s calleld. theecahamemeél cihhmaincator for the curr.

for t-dher momt channel I s 420l | ow, as shown in Figure
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Chapter 4 Vertical System

M"csig Trig A Normal 500MSa/s
L= [ 04:23

1.00V [2>

Figure4-2 CurrentChannel and Noi€urrent Channel

The display content of the oscilloscope channel di sty

sensitivity button, coupling mode, i nver 43, bandwi dt
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Reduce Invert
vertical on
scale
Vertical
scale
Bandwidth 500mV
limitation ™~ _ Impedance
20M  50Q
Bl 500X == ,
Attenuation Coupling
mode
Increase
vertical
scale

Figure4-3 Channel Display Interface

CH1 i s but the state I s not

Wh e n on,

I ndi é@aactrorvertical sensitivity button

| A4 . Fi

shown gur e

64
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current
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Chapter 4 Vertical System

22M Normal 1GSa/s

Ops

9 - Current channel
Solid box indicates
current channel

(SR has vertical
B sensitivity key
3.00v ¥

A Tap to Set as

10 current channel
Tap to set as
current channel
Right swipe
B — to close
the channel
Tap to open
4 +—— and set as
current channel
Current channel
set button

Figure4-4 Channel Open, Close and Switching
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) Normal 1GSa/s
@ ov

Trig A

Ops
v

3.00v [T

Tap to select

dirartichaning Tap current channel set button

Figure4-5 Using the Current Channel Selection Button

Tap the current channel i con at the bottom of the soc
button to | ight ¥4b. upapatshe hlbwint om iFm gtulme® menu to sw
function is opened:
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a. the current channel may be switched i n the <c
b. the current channel menu can be moved anywhe
c. only the open channel I's displayed in the <ch
d when the math or reference waveform is opene

4, 2 Adjust Vertical Sensitivity

Tap the ver-coar-belnsiohisvbhythe right side of

of the waveform corresponding to the channel,

si ze.

The vertical sensitivity scale (V/div) aftee

means that the current vertical sensitivity of

-

a

67
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CH1
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The
atte
mi n i
4. 3
The
1) Co

f o
2) Fi

V e
4. 4

vertical sensitivity coefficient adj@dStéthéeéeprert
nuation coefficient 1 s 1X), and-1tOhve dvievr t(iocpali osnear

mum at 500uV/div).

Adjust Vertical Posi tion

met hod of adjusting vertical position iIs as foll
arse adjust ment : |l n the waveform display area, I
r changing the vertical position of the waveforr
ne adjustment: Click the fine adjustment button
rtical position of the waveform for the current
Open Channel Me nu

Ri ght swipe the channel i con to open the desired che
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Chapter 4 Vertical System

The channel menw6i. s Chlaowe | i waFFiegdowren i nversion, chani
attenuation factor, channel coupling mode, vertical
I n the vertical me nu.

oV

MiCSig THg A Normal
= 0 0437

Ops
v

ProbeType

BandWidth

Highpass Lowpass

20M

Imped

V-Scale Ref Center

Label

Fi g4 eChannel me nu
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4. 4.1 Set Channel Coupling

Tap the i con under fACoupling Modeo and selecupfiiDCo,

box.

DCDC coupling. Both the DC component and the AC comg

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 chanmM&l4d8c¢coa%Pp.di ngs
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Micsig o ., Micsig v«
== 0l 0440 = [l 04:40

— pei  BandWidth
Lowpass
0.00v B
20M
Imped

V-Scale Ref Center

Label

Fi g#44t eDC Coupling 4-8 AC Coupling
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Normal 2GSa/s

Ops
v

DC

ProbeType

BandWidth

IEES Lowpass

20M

Imped

V-Scale Ref

Label

Figure4-9 GND Coupling

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

not need to exit t he menu.
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4. 4 . 2 Set Bandwi dth Li mit

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.

Select high pass, tap the frequency , open the frequency setting interface, drag or tapaotiem

slide bar for coarse adjustment of the maximum frequency allowed tadpagshetop slide barto 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)
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For TO3004, lgh-pass filtering and lovpass filtering can be set within the frequency range of SZHMHz.

The difference in bandwidth limitation can be visualized by the waveform. The full bandwidth is shown in Figure

4-10, the 20M bandwidth is shown in Figukd 1, the high pass is shown in Fig4rd 2, and the low pass is shown

in Figure4-13.

Fi g4CG® Ful l Band Fi g4kl 20M Bandwi
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BandWidth

Full

\ \ \ |
B
| | | |

Fi g#42 Hi gh Pass Fi g#4r3® Low Pass
4. 4. 3 Waveform I nversion
After selecting Alnverto, the voltage val waythef t he

channel is displayed. When using a basic trigger, you need to adjust the trigger level to keep the waveform stable.
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BandWidth

0.00v

Fi g4r4 Before I nversion 415 After I nversion

4. 4. 4 Set Probe Type

Probe types are divided into voltage probe and current probe.
Probe type adjustment steps:

Open the channel me n u , retherinhanrnelmemu,m@/npse&ebt: checkbc

Vol - corresponding the voltage probe.
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Cur - corresponding the current probe.

4. 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. In order to match the actual probe attenuation ratio, it is necessary to adjust the channel
attenuation factor correspondinginder the channel menu. When probe attenuation ratio is changed, the
corresponding attenuation ratio must be set on the channel menu to ensure the correctness of the waveform

amplitude and measurement result displayed by the oscilloscope.
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on ratio

Probe attenuation ratio and menu attenuat:i
P r oaftenuation ratio | P r oabtexnuation ratio | P r oabtemuation ratio | P r oattenuation ratio
Me nattenuation ratio | Me nattenuation ratio | Me nattenuation ratio | Me nattenuation ratio
0.001:1 1mx 0.1:1 100mx 10:1 10x 100G 1 1kx
0.002:1 2mx 0.2:1 200mx 201 20x 2000 1 2kx
0.005:1 5mx 0.5:1 500mx 50: 1 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 5:1 )4 500: 1 500x

Tabd2e Probe Attenuation Ratio

Correspond

-

C
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4. 4. 6 Verti Raelf eExmam®si on

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

waveform zero point as reference

4. 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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Micsig
= [ 0501

3.00v [T*micsig

1.00V [ZuCAN_H

Normal

Ops
7]

1GSa/s

(UserDefine)

CAN_H CAN_L

DATA H_L

MISO MQOsI

SDA SS

Figure4-16 Label

Note: Customization supports up to 16 characters.

80



Chapter 4 Vertical System

4. £Lh& nnel |l nput | mpendance
Choose the appropriate i mpedance according to the ac
"50q", the default i1 nput I mpedance is 1Mq.

1 Maalso known as high resistance, matching most passive probes, can minimize the load effect of the oscilloscope

on the device under test.

5044n high frequency measurement, 50 q cables or act.i

matching is required.

Choosing a proper impedance matching can minimize reflections along the signal path and make the measurement

more accurate. Please refer to FigdtE? for input impedance setting.
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H H 44M Ni I 2GSa/s
M’cs'g . ormal GSa,
2= 0916 E Ops
v
ch1

Couple
ProbeType
BandWidth

Highpass  Lowpass

20M

Imped ™

V-Scale Ref Center

Label

Figure4-17 Channel Input impendance

Note: When switching channel input impedance, you need to pay attention to the input voltage not to exceed the

allowable voltage;

|l n order to obtain protection for the channel I np

shutdown state.
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ChaphTerri gger

This chapter contains the
read this chapter careful
oscill oscope.
., Trigger and trigger ad,
Edge trigger
Pul se width trigger
Logic trigger
Nt h edge trigger
., Runt trigger

System

detai led I nformation of

l' y to understand the set
Sl ope trigger

Ti me out trigger

Video trigger

Seri al bus trigger
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51 TriggerAdjnustime gtger

What i1is Trigger?

The oscill oscope can capture a waveform only when it
waveform accordi mgi ¢ @ & fdeselsloeoch dd aptonr a swaveform i s th
signal andf dispisasaysotitttriggered, there is no wavefor

What <can Trigger be used for?
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Chapter 5 Trigger System

(1)The oscill oscope can stably display a periodic si

T 892.3mV

Micsig -
2= [ 0542 e

Fi gl eSt ably Displayed Peé&R2i NdinabBygbabpl ayed PeFKFiigu
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(2)Grab the segment you want to observe from a fast

= = 440k GSa/s
M’cs’g Tig A - 440k Normal 2GSa,

O 1.692v

Fi g3 eAbnor mal Signal Fi g4 eAbnor mal Signal

Trigger Level
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What is Forced Trigger?

When the oscilloscope does not meet the trigger conc
forced trigger. It means that ttiesplsaylleoegaopleennl| gf
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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| f a
osci | |
not

signal
88

signal

necessarily

9 A @ 1.msv

= [l 05:55

Measure Save Sample Display Trigger

Edge PulseWidth Logic N Edge

Hold-Off .
it 200ns Mode Auto

Normal

Ops

Auto

Runt

Normal

2GSa/s

Userset

Slope

TimeOut

Video S1UART

Fi gt eOscil l oscope Tr
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oscope can al so

st abl

S

e
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Chapter 5 Trigger System

When we set a specific trigger condition for a speci
trigger condition is | ongNorwealne eals ttoo serte veret ttirh @ ga

automatic forced trigger.

Fi ght6d eshows a conceptual demonstration of the acqui s
the acquisition memanry gganmt faiegg égonoisldefdf e nd 0 Phe posit

the acquisitiobmbymemertyi mse defemewnice point and trigge

/—Tri gger Event

w
Acqui sition
Fi gbhtd 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 gbhtt eHori 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®& wiht hem &rirgauw ei ndi cates the trigger | evel
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Trigger
/Ievel
Trigger Icon
level |
line
Trigger level
Slide bar
Fi g8 eTrigger Level
Adjust trigger | evel
The trigger | evel can be coarsely adjusted and finel

Coarse adjustment: Slide up and down i n the trigger
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Fine adjustment: Tap the fine adjustment button
trigger | evel

Trigger setting shortcut

Left swipe from trigger |l evel slide bar to open
et c.

Micsig Tiig A ) 1.008v
== M o600 P

Fi g9 eTrigger 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 ttrigger 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 gbhlr® Tri gQff Hiohma

94



Chapter 5 Trigger System

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

Figureb5-11.
Hold-Off
Time 180ns 220ns
lous  100us  1ms  10ms  100ms
Figure5-11 Trigger HoldOff Time Set Interface
2) When adjusting the time, drag or tap the coarse ac

adjust ment scale forofffi td needj ust ment of the hol d
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Trigger hold-off operation prompt

It is typically used for complex waveforms. The correct rejection setting is usually slightly smaller than one
repetition of the waveform. Setting the haltf time to this time can become the only trigger point for the repetitive

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

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

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

Use ASingl eSEQ0 button for single acquisition

5

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

buffer 1s filled).
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5. 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 storuirggeer signal
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Ri sing|[Set signal trigger on the
Sl ope Fall i ngSet signal trigger on the
Dual e|Set signal trigger on eith
DC AC and DC component ssigentatlis
AC Filter out the DC componen
HF rejeSuppress signals above 50K
Couplin
LF rejeSuppresses signals bel ow 5
Lowensitivity DC hciofunpd g unegn (
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 d&d, as shown in Figure
Trigger source: CH1,;
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. Trigger coupling mode: DC;

. Trigger edge: rising.

Measure S Sample Display Trigger Auto Userset

Common PulseWidth Logic N Edge Runt Slope TimeOut Video S1 UART

Edge Dual

Couple 3G AC Rej LFRej NoiseRej

Fi gtz Edge 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
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When the edge trigger setup menu I s opened, the tri

Idam)

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

Couple LFRej. NoiseRej.

Fi gbr3® Trigger Coupling Menu

1) DC coupll ogs DC and AC signals to enter the trigge

2) AC coupkmoges any DC offset voltage from the trigc

When the waveform has a | arge DC offset, stable ec
3) HFRej . (High FrequemeyoReijsedq ugdgnmc Coupmpaoawgents fr on
waveform, using high frequency rejection to removVe

from trigger paths such as AM or FM radio stati ons
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4) LFRej . (Low Frequencgm®eeescanypynuilonepéessagd)y | ow fre
trigger waveform, for exampl e, power | ine freqguenc
When there is |l ow frequency noise in the wavefor m,
coupling.

5 Noi seRej . ( Noi se-NBesecriepecCoopl cmag) add extra hysH
Il ncreasing the trigger hysteresis band, the possilt

trigger senspgtihetpscsodl osicoperrequires a slightly

NotTer:i gger coupling is independent of channel coupl:
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53 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
CH2 Set CH2 as trigger signal sour
Trigger Source
CH3 Set CH3 as trigger signal sour
CHA4 Set CH4 as trigger signal sour
Positive Tri ggseert toinng t he positive pul s
Polarity
Negative |Tri gger on setting the negatiyv
T Trigger when the signal pul se
Trigger Condition
T Trigger when t he sitgman pwllssee

102



Chapter 5 Trigger System

Trigger Option Setting Description
T Trigger when the signal pul se
) 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

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

set the pulse width tri gyér as foll ows, as shown i

., Trigger source: CH1,;
Trigger pulse polarity: positive,;

., Trigger | evel: 1V
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. Trigger

D= M o603

Measure Save

Common Edge
CH1

Source

Condition

Fi gbhl4de Pul se

Pul se width tri
1)Pul se polarity
The selected
I's higher tha
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N Edge
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TimeOut
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Measure

Common

Source

Condition

Save

Edge

CH1

<

Sample

4.4M

Display Trigger

Logic N Edge

CH3 CH4

= #

Normal

Ops

Auto

Runt

Polarity

2GSa/s

Userset

Slope

Positive

Fi gbhtlr%e Negati ve

TimeOut

Video

Negative

180us

Pol

S1 UART

ar

Ity

Pul

S e

Level
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| ower than current trigger IJé)(Cwmenegat'ggerpdl
pol arity pulse, i f the restricttitomw tarangirtuieont dfe
when triggered on negative polarity pul se,t+ifghthe
transitibdm. NeRiagurnwe Pul se Level FI i p)
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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 (Figubel6 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 gt Trigger 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 80ns (Figusel7 Trigger Time T>80ns).
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i i

i i i

i i i i
S 20ns =4 S BDns—}:
i i i

“—— Trigger

Figure5-17 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 (Figutel18 Trigger Time T=80ns).

o Trigger

Figure5-18 Trigger Time T=80ns

Not equal to the time value (1)
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108

For example, fopositive pulse, if it is set ad 80ns, the trigger will happen stably only when the pulse

width is not equal to 80ns (Figug19 Trigger Time T80ns).

le—— Trigger

Figure5-19 Trigger Time T80ns

The trigger pulse8wsdifhsti me can be set as

Tap the pulse wi_8nlttoi pe ps aitpt itthhe bhoxme adj usbment

20), and adjust the pulse width time. Adjust the

PulseWidth

100ps 1ms 10ms 100ms

Figbha® Pul se Width Time Adjust ment

|l nt e

8
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54 Logic Trigger

Trigger happens when the | evel bet ween anal og channe
NOR) and the signal voltage reache8ntshdaO0sleotgitcr itgg egrg

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

Trigger Hi gh |[Set CH2 as high

CH2 Low Set CH2 as | ow

None Set CH2 as none

CH3 Hi gh |[Set CH3 as high

109



Micsig

110

Low Se CH3 as | ow
None |Se CH3 as none
Hi gh [Se CH4 as high
CH4 Low Se CH4 as | ow
None |Se CH4 as none
AND Select the |l ogic of trigg
OR Sel ect tthrei glgoegri cs ooufr ce as
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 | wigem Ttheanges to f
Condition
<, >, =, I f |l ogic status for hold
Logi c 8ns~10ns |Se trigger |l ogic ti me
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Notes: Conditions of greater than, smaller than, equal to or not equal to indicating that the error is 6%.
Logic trigger operation steps between channels:

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

| ogic trigger as f52lll:ows, as shown in Figure

Logic |l evels: CH1, CH3: High; CH2, CH4: Low; ( wi

| ev el selection is None to avoid interference to
Logic gate: AND;
Condition: < -

Logic time: 400ns.
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Measure Sample Display Trigger Auto Userset

Common PulseWidth N Edge Runt Slope TimeOQut Video

MNone CHZ High None

None CH:< High MNone

Logic OR NAND NOR

Condition

Fightz®ogic Trigger Setting Menu
Logic trigger setting description:

Logic | evel setting

After trigger source, select High, Lowewald Walnee fio:

di splayed in the upper right corner of the display
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Hi gh: means a value higher than thi@vieurrent trigge

Low: means a value lower than thed®@lor.rent trigger
None: This channel I's T nvalid.
Switch the trigger | evel <channel: Tap the trigger

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

2) Fal se: Trigger when the |l ogic changes to false val
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Micsig Trig A @ T 5.5M Normal 1GSa/s

= 0 0612 o @ 969.2mV Ops

Figbhta2 Trigger Level Adjust ment
Trigger pulse width time can be set as 8ns~10s.

Tap the time 4¥e)t ttiomgpdmxu the time adjust ment

to the PAdjsues tWnedntth section for detail s.

114
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55 Nth Edge Trigger

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 Set CH1 as trigger signal
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
Falling|Set signalfalligmggredaget he
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 tigger imtpedriggerttype and sei g g e r

the Nth edge trigger as follows, as shown in Figb23:
Trigger sourceCH1;
Idle Time: 10ms;
Slope Rise

Nth edge99

5
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Normal

Trig A
D=0 o614 Nth

) 1.692V
Ops

Measure Save Sample Display Trigger Userset

Common Edge PulseWidth Logic Slope TimeOut Video S1 UART

Source CH1 CH3

L1

-3.86V D— lllll FRRRRERRPRPRERRERPRRRRIRPRRRRIRRRRPRIRRIRRRERRIRPRRRRIRRRRRRIRRIRRRERRIRRRIRRIRRRRIRT IR S [ [ [N | E—.—. . . . | T————.————

Figbhta23® Nt h Edge Trigger Menu

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

to 1692V.
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5.6 Runt Trigger
By setting the high and
threshold. There are

Hi gh

Low 1L - T T [

t wo

oOw

types

)

t hreshol ds,

Positive

availl abl e:

Negati ve

secggdr

[a})

on

positive s

Figh24e Runt Trigger
Runt trigger menu deschalpawions are shown in the
Trigger Option Setting Description
CH1 Set CH1 as trigger signal sourc
Trigger Source
CH2 Set CH2 as trigger signal sourc

118

t abl



Chapter 5 Trigger System
Trigger Option Setting Description
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 on negat.
Any Set signal to trigger on 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
small er than upper | imit T2
N o n e | No trigger restrictions for runt pulse trigger
Trigger Pulse
8ns~1Set the trigger pulse width
Width
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Normal 2GSa/s

Trig A (D 553.8mV
=W 06:17 e 2448V

Ops

Measure Save Sample Display Trigger Userset

Common Edge PulseWidth Logic N Edge Slope TimeOut Video S1 UART

Source CH3 CH4 Polarity Positive Negative Either

Condition TimeHigh 3.5ms

Fi g% Runt Trigger Setting Menu

5.7 Sl ope Trigger

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

As shownb5R6&6 Figure

——————————————————————————————— Hi gh Level
I ]

Pos'itilve NégaSIitvpe
Figbhz2e Positive/ Negative Slope 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

Trigger Option Setting Description

Trigger Source CH1 Set CH1 as trigger signal SoOuUr CEe
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Trigger Option Setting Description
CH2 Set CH2 as trigger signal sour ce
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 ho
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
Set CH1 sl ope Bolad utsi ms Ires® taman 1ms. The steps

122
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1) Tap ATriggero on the main menu to open the trigger
the slope trigger a$%2¥%oll ows, as shown in Figure
Trigger source: CH1;

., Edge: Ri se;

S| ohpoel d ti me: 1us;

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

level between High and Low.
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Trig A ) 553.8mV Normal 2GSa/s

o= 0s:18 e 7446V Ops

Measure Save Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt TimeOut Video S1 UART L

Source CH1 CH2 CH3 CH4 Edge Fall Either

Condition TimeLow

Fighta® S|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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5.8 Timeout Trigger

Ti meout trigger happens when the time from the inter

trigger | evel reaches 528e set time, as shown in Figl

Figb2& Ti meout Trigger Schemati cs
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Timeout trigger menu descriptions are shown in the table below:

Trigger Setti|Description
CH1 Set CHlas trigger signal source
CH2 Set CH2 as trigger signal source
Trigger
CH3 Set CH3 as trigger signal source
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 i 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
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Set poh@ari ty of CH1 trigger signal to be positive ani

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

ti meout trigger as %209 :1 ows, as shown i n Figure
., Trigger source: CH1,;

Edge: positive;

Timeouttime8 n s ;

2) Adjust the trigger level to ensure that the waveform can be triggered stably.
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5. 9

The

NTSC/ 525,

128

Vi

t

r

Trig A
== [ o6:20 B
Measure Save

Common

Edge

Source CH1

Timeout

deo Tr i

ggering
720P,

Sample

PulseWidth

220k

1) 553.8mV

Display Trigger
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Ops

Auto
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Slope
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appropriate voltage scale can be adjusted as needed

are shown in the table bel ow:
Tri ggel
Setting Description
Option
CH1 Set CH1 as trigger signal source
Tri gge|CH2 Set CH2 as trigger signal source
Sour ce|CHS3 Set CH3 agrigger signal source
CH4 Set CH4 as trigger signal source
Positive Set signal positive polarity trigger
Pol ar i
Negative Set signal negative polarity trigger
Vi deo 625/PAL Based on PAL signal trigger
St anda|SECAM Based on SECAM signaligger
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525/NTSC Based orNTSCsignal trigger
720P Base on 720P(50Hz, 60Hz) signal trigger
1080l Base on 1080I(50Hz, 60HZz) signal trigger
Base on 1080P (24Hz, 25Hz, 30Hz, 50Hz, 60H
1080P
signal trigger
Line Trigger lines
Trigger on the rising edge of the first tooth pulsg
Oddfields
in odd fields
Trigger on the rising edge of the first tooth pulsg
Even fields
Trigger in even fields
Trigger on the rising edge of the first tooth pulsg
All fields
found
All lines Trigger on allhorizontal sync pulses

130



Chapter 5 Trigger System

625 line (PAL,SECAM)

263 odd line 262 even line

Lines |[(NTSC) Trigger on a specified line in odd or even fields

750 line (720P)

1125 line (10801,1080P)

Set CH1 as trigger chamrnalndapdasivtiidwee ,palldr iftiy,] d8MTSC
foll ows:
Tap ATriggero on the main menu to open the trigger n

video trigger as f®»3d:ows, as shown in Figure

Trigger source: CH1,;

5

Pol arity: positive,;

Standar d: 525/ NTSC;

5
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. Trigger

Prompt s

Il n order t o

132

525/NTSC 0dd Fields

Trig A

=0 06:24

Measure Save Sample Display

Common Edge PulseWidth Logic
Source
Standard  625/PAL SECAM

525/NTSC

Trigger | Odd Fields | Even Fields  All Fields

Fi g3 ® Video

Oodd fi el

better

ds

Normal

Trigger Auto Userset

N Edge Runt Slope
Polarity Paositive

720P 10801 1080P

All Lines

observe

TimeOut

Negative

t

Tr

h e

S1 UART

waveform det ai |

S



Chapter 5 Trigger System

During the trigger debugging of the -lvawelo @griagyadcgal
function, different Dbrightness can reflect the fre

guickly judfget hdhesiqumdli tdduroi ng t he debugging proce:

510 Seri al Bus Trigger

Pl easeCheprRartibal Bus Trigger and Decode (Optional)
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Chap@lenral ysi s System

This chapt adret@aondteadi nsnftorenati on of the analysis syst
read this chapter carefully to understand the set

oscill oscope.
Aut omati c measur ement
Frequency meter measur ement

5

Cur sor

134



Chapter 6 Analysis System

6. 1 Aut omati c Measur ement

Measurement setting

Slide down from top, open the main menu, tap AMeasur
measurement items on the measurement menu. Measur e me

measurement item di 6play are shown in Figure

Trig A Normal 2GSa/s
9 A ®1231v

=0 09:35 v Ops

Measure Save Sample Display Trigger Auto Userset

Statics Counter

Fre RiseTime FallTime Dela: +Duty -Duty +Width -Width Burstw. ROV Fov Phase PK-PK
Measurement i y 4 4

Selection Area

Min RMS CRMS Mean CMean

Selected Parameters

atmost ten
Freq. RiseTime | +Duty i Mean PK-PK +Width

6.67V I

Display Area of
Measured Value Period:1.000ms Freq.:1.000kHz RiseTime:2.320us +Duty:49.92% High:2.031V

Amp.:2.000V RMS:1.425V Mean:1.017V PK-PK:2.241V +Width:499.2us

500us

Fi g6 eAut omati ¢ Measurement Menu
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Aut omati c measur ement

1) Select channel: $®Sehsoaretdhabokhannhélke mMeaber ement mer
2) Select measurement: Select the desired measur ement
measurement i1 tem is displayed in the fnSelected Par
3) Cancel measurement i tem: Il n the NSelected Par amet ¢
; Clear
measurement i tem bettberatedcl| eartabpl measur emer
Not e:
Measurements and math functions wil/l be recal cul at ec
Oscill oscope has an automatic measurement memory fur

added automatic measurement options.
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Chapter 6 Analysis System

Al | measur ement s

Slide from bpoutltpo mme naee6-Fii ydilllk o open all measur eme
the current channel measur ement value. Switch the coL
channel s, as63%;hoomMni akn &g agiumrm et o turn off all measuren

Screen All Meas.

Fi g2 eRwp | Me nu

Fi g63 eAl | Measur ement s
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Ri se Fal l

A Il SXA ]

Th hol d —) B il

resno Negativ | Positiv‘.:

\ Wi dth | Wi dth|!

Threshol T P 1

1\ 1! I\

I\ /1 I

Threshold —| =Ty L

TR — M I

| | |

| | |

| [ . !

| | Peric |

Fi g4 eTi me Par ameter
Peri od
Ti me of the first wampglfetren signal cycle in the
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
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Chapter 6 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 g6t eDel ay Measurement Schematics

4

1) Open the automati c medhdAtsarpeaendp memar mhas & aspel ecti o
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2) The | eft channel I's defaulted as the current chant

has been opened (except fohhe reaffer smdc¢ecetchamsel ¥ ritsth

edgeri basg edge, |l ast falling edge
3) The right channel Il s a contrast delay channel , whi
There are four edge selections: first rising edge,

4 Tap®%Jbutton to confirm.

Positive duty cycl e

Measured value of the first cycle in the waveform
Positive duty cycle = (waveform positive pulse widt@l
Negative duty <cycl e

Measured value of the first cycle in the waveform

Negative duty cycle = (waveform negative pulse widtH@k
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Chapter 6 Analysis System

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 [ovhedrxsdhto)ot/ ZalndpOl% t ud e ]

Negative overshoot

Negative pVlemwhmpot &Em@l0i% ude]
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Phase

Ti ming measurement. The amount of time that one wavVve

where 360Acomprises one waveform cycl e.

Del

Fi gt ePhase Measurement Schemati cs
P e apke a k
|l n the entire wavepfecoarkm =mempasxur ement , peak
Ampl i tude
Il n the entire waveform measwowerm®det), amplitude = higtl

The figure below shows voltage measurement points.
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