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Pref ace

Pref ace

Dear cust omer s,

Congratul ations! Thank you for buying Micsamd i nstrur

particul arl y fibay edtyt dor.teicamutti @ ntshe
| f you have read this manual, please keep i1t proper]l

The information cont aifa®das thadreei m nar enafyu rbrei sstuebd eicnt  ar

wihto ut noti ce.

The standard applicabl-20X3r this product: GB/ T15289
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Chapter 1. Safety Precautions

Chapt@®afdty Precautions
1.1 Safety Precautions

The foll owing safety pravcoaiud ipoenrss onmuasit ibnej uwrnyd eargsdt oporde
any products connected to iIit. To avoid possibkeusahe

this product.
Only professionally trainednger poocelducan operate
Avoid fire and personal I njury.

., Use proper Usewernlcgortch.e power cord specifiedofnor th

of us e.

Connect and di sconQeaercrte @tr otblrees ipm otpreurmgattn g rtodremicoa l

ground phase. Do not connect or disconnect probes
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n

nect t he

fr ome méret

probe input and the probe reference

meracdiuct .

d the product. To avoid electric shock, the I
.ground

ve all tefdmiaabi datingsor shock hazard, obser
l tudthemgmwal for further i nformation of rating
corr.eclto parvmbheds excessive electric shock, use o0
nnect AGepawampter can pboewedri sacnodn ntehcet euds & rr onmu sAtC

e

t

t

r

r at any

operate

operat e

ti me.
Wo t houtogewvatre t he product with cov:

wi.t H fswyope cstuesp efcdi Itthraeds t hiemepme st edan

vice personnel designated by Micsig.



Chapter 1. Safety Precautions

Use adapt eSupxmplry ecd weyr.

charge the equipment by i

charge the battery according to the recommended ch

Provide proper venti|l

Do not operate in a f
Keep product surfaces

The di sturbbdhceotdes$ s

but do not meet CIl ass
Measurement Category

Th®ATO soesrciids oscope i s

Avoi d exposlad mcatr ctuauahy.exposed connections and cor
on.
Do not operate in wet/damp conditions.

ammabl e and explosive at mosp

ean and dry.

obmplies with Class A standar

standar ds.

ntended to be used for me a s |
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Measur ementDe@atnd g aroyn

Measur ement category | I's for measurements perfor mec

are measurements on circuits not deri ved from .MAI NS,

|l n the |andiegantc asteredges are variable; forithatandas
capability of the equi pment.

War ni ng

| EC Measurement Category. Under | EC Category | mo u nt
circmimalt ewi th a maximum | ine voltage of 300Mrdms. To
should not be connected to the circuit with a |ine \
present in circuihtes ntahants &SAd@il sga tgarthead forsocm Itbosabdbpky

withstand sporadic transient overvoltage up to 1000\

circuits where the iIinstantaneous overvoltage exceeds:s



Chapter 1. Safety Precautions

1. 2 t§afTerms and Symbol s

Terms in the manual

These terms may appear in this manual

&WarniWag.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:

Dangemdi cates anmmendiuartye lhya zaacrcdessi bl e as you read th
War niimgli cates an injury hazard not i mmediately acce:

Cautiionmi cates a hazard to this product or other pro
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Symbols on the product

Te foll owing symbols may appear on the product:

TN
/N /N S
N

Hazardous Voltadeution Refer to NMNamuelcti ve Ground T

h =

Chassi s Ground Measurememéer @Groahd

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

AwWar ni ng

| f thent nishpwttmeport i s connected to a circuit with t

4800VA, to avoid electric shock or fire:



Chapter 1. Safety Precautions

User only insulated voltage probes supplied with t

s c hleal .u

., 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, SAEO tsoasrgiseph&md Cc0E¢

|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
., Under stoasmrcd ItlTloescope di, Passive probe compens

|l ntroduction to basic, Modify the | anguage



Chapter 2. Quick ®part Guide of Oscillosc

2.1 Il nspect Package Contents

When you open package aften nmnecoirpglt hgplt@addeclodl otwl
1) I nspect if there is any damage caused by transport

| f the package or foam is found to be severeby dart

pass the electrical and mechanical properties test

2) Il nspect the accessories

A detail ed desidnnedgoifBrn hiis gnavnwemlinYou can refer it

compl et e. | f the accessories atse amiesosi N carl dddrma e
3) Il nspect the instrument

| f any damage to oscilloscope is found by $he appe

pl ease co®tagenMi osi ocal office. | f t heaseatsadirmmer

the package and contact t&e atgreaanspamtdatMi @rs i go mvp a
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2.2 Use the Bracket

Put the front panel of the oscilloscopdadefluatiley heen et k

bracket and open the bracket by-I1slightly wupwards for

Fi gul eOR2en Bracket

10



Chapter 2. Quick Start Guide of Oscilloscope

2.3 Side Panel

Fi guz eSi2Zde Panel

There are various iIintecfopees fommt h-ensbdet om FibBe o & ® avi
compensation signal out put , -dfSIB IHock,, &a&dDdMI P o WerB Deervti

11
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2.4 Rear Panel

Auxout CH4 CH3 CH2 CH1

Micsig

Automotive Oscilloscope
Model: SATO1004 4CH 100MHz

et @ K

ate i Crine

Shenzhen Micalg Technology Co.L1d.

Fi gu3 eRe€ar Panel

a) ChitCh4 are sighakchmeasglsemen

b) Aux out i schamnadxi Iwharcyh i s mainly used to measure

and cascade the current oscilloscope signal to oth
12



Chapter 2. Quick Start Guide of Oscilloscope

2.5 Top Panel

[ ALL INPUTS 1MQ//14pF 300Vrms CAT| ———————————————

@ @ @ @ @«

Fi gud eTa2p Panel of Tabl et Oscill oscope

On t oposocfi ItThhbescope is the Micsig UPI wuniversab probe

and automatically communicate scale factors on the ¢

13
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6 Fr ont Panel

Smart series

Micsig Sy

Micsig RUN 7M  250MSa/s

100mVv

4=

100mV

Triggor

~
<Source> . Level

v _A
To 5%

100mV

Tablet Oscilloscope

Fi guy eFr2Zont Panel of Tabl et Oscill osco



Chapt@ui c2k Start Guide of Oscilloscope

2. 7TwePro on/ off the Oscill oscope

Power on/off the oscilloscope
First time start

Connect power adapter to the oscillomrsctolpe,adapgt drh e

5

Check tonéfPbwek on t he sriedses otfheoq@»iWelrcsslbcmlotpteohahredims

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-cbfuﬂtpnmwe-he I nstrument .

5

15
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Poweff | ock

Turn t hoef fpowecrlOFFwi thle toeci |l |l oscope cannot be tur ne
&Caut:Fonced-ofpfowmay result in | oss of unsaved dat a,
2.8 Understand the Oscilloscope Display I nt
This sectdes arbrief introfdATCO i varciachdtl ode s me iecpE@aTcme . 0 f
reading this section, you can be familiar wpddi ldlhe ¢
time. The specitfmecntssetwiilnlg sb ea ndde taadijluesd i n sulgysequent

I tems may appear on the screen at a given towe bot

Fi gug.e 2

16
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2 4 53 .78 5159 1p 1n o 12

L

Micsig rRuNy 35m 250Msa/s 4.82ms
v

22
23
13

21

17 20 19 18 16 24 14
Fi gud eO22ci |l |l oscope I nterface

Di spl ay

17
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No.

10

Description

Mi csig | ogo

Oscil |l oscope status, including RUN, STOP,
Trigger point

Sampling rate, memory depth

The afilelamdincates the position of waveform

depth

Del ay ttiimmee, atthevhi ch the center | ine ofgeéer
poi nt

Center | ine of waveform display ar ea

Memory depth indicatrix
Current trigger type indication

Current trigger source, trigger | evel

18
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2. Quick Start Guide of Oscilloscope

No.

11

12

13

14

15

16

17

Description
Trigger | evel Il ndi cator
CHACH2CH3CH4h an n e | l cons 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 |l evel adjustomenot, fgpredhe omifglhgerbl

downward movement s.

Di spl ay aP€asoohetB5Bon, USB connection, &
Trigger Mode: A(auto), N(Normal).

Aut omotive diagnostic software presets

Current cha@lniedk sted egdp omp the current ch

channel

19
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No.

18

19

20

21

2 2

23

24

Description

Hori zontal time base control l con. Tapti mé

base of the wavefomramernlatphd htei e mea L& steeeh

base.
Quick save. Tap to quickly save the wavef
Fine adjustment button. Tap the button to

positi onevdlrimagsirti on, trigger point and
The vertical position value of the channe
Channel i ndi catotecah poditanbor bthet her ope
Trigger quick start menu dqgunidcikc asttoarr:t smwe npue

Phase rulers: help to measure the timing

20

Tablle Dscription of Oscilloscope Displa
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2.9 I ntroduction Basic Operations of Touch
Th®ATO soesrciids oscope operated imgien!| ydrhayg .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
Singileger swipe: tocopenhgl onae nmenewms, shortcut menu
operations. For example, the 4naiThenemluo siisn g preentendo da si

the opening met hod.

21
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Tap

22

t

h e

. —

Ops

Display Trigger

Freq. RiseTime FallTime EET +Duty -Duty +Width

PK-FPK Amp. High Low

Fi gut eSI12i de

omai onmenhn theenter

-Width

BurstW.

out

t he

of

corresponding

Ma i

n

Me nu

SuUubmen
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Sinfii eger dr ag

For coarse adjustments of wvertical position,Mirigger

Horizontal Move Waveforima n .3 Adjust Vertical Positiomf o r det ai | s.

2. 10 Mouse Operation

Connect t heilU®&BuHKiestter ftahcee, t hen operate the osagihltl os
button and scrolavewhteheel soaf met hfeu nntotuisoen sh a s8 tihse a isncgheert

di agram of the mouRen/s&Etuapce | ©lniMakodtpd | Ddiie@ arruttt h éde n u s

23
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1)

2)

24

Micsig rov  7v  250Msa/s

11 Connect

Fi gud eMRuse Cursor

Prolkee to the Oscil

Connect the probe to the oscilloscope channel BNC connector.

Connect t he

probe

ground

retractable tip on

wi r et teo cihrec wirto.und

t

h e

poi

| os c
probe
nt of

op

te t

h e



Chapter RarQuGekds& of Oscill oscope

/N Maxi mum l nput voltage of the analog input

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

Aut o Is AuvioadMui ot Bahgygei s defaulted as Auto Set.
Aut 00 Setngi me autho,t i arllup@teses scr efdrudbnsphayspper | eft
oscill oscope can automatically adjust the veertical ¢

amplitude and f rjeugsute ntchye owa vseifgonramh st,o0 atdhe app Afotpern at e

adjust ments, exifiAufbmomt hbeuppéono kett ¢thbener disappec

25
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Channels may be automatically opened. Anpecbpened gr
closed automatically according to the set threshol d
Source can be automatically triggered, and tohre ttyr itgoc

t he currenhe smagxnianhu no rs itgon atl

Open t he mafAnobdtoe nupemMatphe auto set menu, i ncl wdieng ¢

setting and trigger source setting.

Fi gu¥ eOR2en Aut o Set

26
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Aut omati c configurati omulitnicdlued ecsharmsn ellgd ;e althtaconmetli @ na

time base, vertical sensitivity and triggemdlwevelh of
|l i mit sets to full bandwidth, iTtneemal ast D€ tcoiugpd e m ¢
edge trigger and the trigger mode i1 s automati c.

NotTehe application of Auto Set requires that ©wvhlaeifore

I s greater than 1% and Itfhda haemspel iptauwdaemeit se ra tr alnfgadsst a2 ne\

Micsig run 28m  16sa/s

Fi gur®® Rut o Set Waveform

27
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Aut o R@oagei nuously automatic, the oscill oscoplaeont.
and triggettilmeyvaldanimgrat arcatatiedimagni tude and foefiuaendy

needs to be opened in the menulAufThi.Sefunction I s mut

Open the maimummouoped the auto range menut feor t he ¢
oscill oscope auto range function is turned dnmnuditnlge
vertical scale, horizontal time base, trigger | evel,

automaticadl yhehangeral adoes not need to be operated

automatically recognize and make the appropriate che
., Auto range: Turn the auto range function on or off
, Vertical scale: Turn onmehe fenttcaeah; scale automat|
Hori zont aTurtmmen btalse: hori zontal time base automati

TriggeTurlmesyedmdtjluestautrd gger | evel function.

28



Chapter 2. Quick Start Guide of Oscill oscope

Fi gulrle @Qpen Aut o Range

AutoRange s wusually more wuseflullowihmgn SAiuttwa tSieansu:nder t he

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

2) Iltcanqui ckly view several continuous signals Wwiutthout
I f you need to use two probeshatptbbeswmeht ome, har

ot her hand 1 s full

3) Controltheaut omati c adjustment setting of the oscill osc

29
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2.13 Load Factory Settings

Open the malWsemedDanpt e mpeg e ttthien quibpaacgteo.r ybapalt tt iheagxd i al o
for |l oading facup.r yfOrkaanddi hg@ga dwi hle pagtory settings.

factory setting$%$2is shown in Figure 2

Figurz [2oad Factory Settings

2. 14 Ugal Abr ati on

Open t he malWaane étteon ue,nttearp t he uiSet f soAi et egad ler Raul @n

mode. Wheoalkihlkerauton function is activdéCaltihbei autpipreg , |

30
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and after calibrating is finished, the word-in red ¢
cali bration function can make the oscill oscope maint
Autcal i brationwishihaltd pPreolbene

., Autcal i brati on process takes about two minutes.

., I the temper atN,r ewec hraencgoensmeanbdoevde -absOeirlbsr goteiradno.r m t he

2. 15 Passive Probe Compensati on

Before connect,jngsemns assyouhanmake a probe compensat.
channel. The probe without compensation wil |l | ead tc

can optimize the signal pat htardtmankpe r mGNais ne r abhmundg, e rsic

program must run t o ensur e t he measur ement accuracy.

Probe compensation may be conducted in the following steps:

31
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1)

2)

32

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

with the probe.

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
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3) Open the channel (i1 f the channel I's cl osed) .
4) Adjust the oscilloscope channel attenuation coef fi
5 Tap™)buttmanwovwal |y adjust the waveform vertveattheen

shape of the waY4¢form, see Figure 2

33
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Correct =) RIEIER
Compensation

Over
Compensation

Under —

Compensation

200us

Figurde Rrobe Compensation

| f t he wavef or m o funtdoeeempsecnr seaalioiveeosmpsehnoevant eaass e adj ust

tri mmer ucnapdcitthoer wavef or mc @ hioevemim s atTihlee psrcorbeee mdgsust n

shown i nl5.i gure 2

34
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Fi gulr®e Rrobe Adjust ment

The safety ring on the probe provides a safesom@gr ati

the probe, so as to avoid electric shock.

35
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6) Connect the probe to all othannebcbdbbtobtopeapdbanace

channel oscill oscope).
7) Repeat this step for each channel

MAwar ni ng

Ensure the wire insulation is iwhiglbedmeasnditngnhtit @

5

Keep your fingers behind the probe safety ring to

When the probe is connected a volt-agadsboorpeevdaotn

shock.

Before any measecemgntonpéetaseheoprobe ground end.
2.16 Modify the Language

To modify the displ @y 3 aSeglueaigreg 8 d earsd . Irred wetr NMet ho d

36



Chapter 3 Automotive Test

Chapt eitnoo3t iIAve Test

This chaptennscomtfaitme StAGOut ampti catovsas!|l bbscogpes i n
purpose is to help users quickly troubleshooyoand | c

read this chapter crmagrdluldpyen ot unmdearsd anmsle t dhfe a@wet o mo

Ve ~ ~ ~ Ve ~

All el ectrical equi pment of the caiboias dpagwearcedtbby a
|l n this power system, the generator supplies power t
generator i s Whoernk itnhge npoorwearl lggener ated by the gener at
ofboard electrical equipment, the battery participat
engine Iis working normal Iny, cihtarigs ngedae snearfyrt d hen duaar
not | ose power. When the generator is working nor mal
charging indicator on the instrumenthepageher duer t mu $

equi pped with a voltage regulator to ensure that i1 s

37
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supply when the

engi ne

starts is completely prhovi dec

capacity to startSAh®ereingp excca fsimo od hdiyl. | dsvreope can t e

start.

ar

e

as

ng circui

f oll ows:

t

to test whether the charging/start:.

Click .énidmre | ower r

38

Sensor

Actuators

Ignition

Charging

Alternator
AC Ripple

Ford smart
Alternator
12V start

24V start

Cranking
Current

Fi gudle

act Ch to + of battary with
, connect Ch2 v Current Probe.

il ght corner of the obcillosco

100mV
= F
1X

Charging/ Start Circuits



Chapter 3 Automotive Test

3.1.112€hargi ng

12V charging is suitable for gasol imennwvedti ecd etsoh ecUsaen
oscill oscope, and the other end iIis connectedrag® t he
alligator clips (the red wire is connectednrnecttehe trac
the black clip. negative electrode). | f you owee,d to
connect the BNC of the current clamp to chanralt 2, t
cl amp tpoutt hpeowoert I i ne of the generator.

The alternator provides power to the vehicle. There

charging voltage is generally between 13.5Vpand 15. (
current of the generators of different modetlismatfedi f

according to the vehicle.

39
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Not e:

The
corr

The

40

vol tage

ect read.

specific

can

be

ngs,

The generator

a

adopts AC power generati ode.

measured by a mul't

I met er

nd the waveform can be

operaz:ion is shown in Fi

Sensor

Actuators

Ignition

Networks

Charging

Alternator
AC Ripple

Ford smart
Alternator
12V start

24V start

Cranking
Current

Fi

act Ch to + of battary with
, connect Ch2 v Current Probe.

100mV
= F
1X

gu2e 12V €€hargin

gur e

judged
3

The

However

by
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3.1.2¢4Charging

24V charging is suitable for diesel vehicles. The of
reference voltage is 26.5V~30V. |t can be teseed@ wit

3:

av
Charging

Sensor

Actuators

ct L YV
Alternator ,connect C Current Probe.
» AC Ripple
Ignition

Ford smart
N 5 Alternator

Combination

12V start
st

24V start

Cranking
Current

Fi gaud83 24V Charging

41
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3.1 . A ternator AC Ripple

Th&AT®sci |l |l oscope can test the charging ripples amd a
normal . Use a BNC to banana cable, one end is connec
clamped between tédreelpoctinodes amfd tnregaliatvt ery) (the re
Connect the positive pole, and connect the Ibé amkd wi r
start the test. At this tidmewhatthd so sddislpll casycea@p a1 si. sn lod c

based on the DC waveform and the difference rel ati ve

As shown -4nbé&l gwre 3

42
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3 Aut omot

ive Test

Actuators

Ignition

Charging

24V
Charging

Ch1 with BNC-Banana.

Ford smart
Alternator

AT

ZV start

24V start

Figu#de CBarging Ripple
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Us

a l

ge
bl

Us
t h

St

W a

44

1Fér d

e a BNC

| i gato
ner ato
ack pl

nnecto

e curtr

art t h

vel pul

vel pul

Fo

r

r

u

r

r

e

g

n

o

us Smart Generator

O baomae@eaecadblie,clammelictl of the oscckil|l | osc
|l i p to ground (battery negative),o and use
ut put control | i oenediset BNChdadmndlamteaf ctal
I's connected to the black alliganed <cl i p
s connected to the feedback of the gener e
nt clamp of 600A and above, connectf t he E
clamp, and clamp the current clamp to tfF
ehicle ane <stoanttr ot hes i tgesatl. oA m&rCgM qtiuhaer re,h et F
width modul ation signal/LIN |Iine; the f ece
wi dth modul ation signal, ewhi oli thedigemlea



Chapter 3 Automotive Test

Use StAAR®s ci | |l oscope to test the Focus smart-5generator

12V
Charging
Sensor
24V
Charging

Actuators _
Please connect Ch1 with Current Probe.

Alternator
AC Ripple

Ignition

Networks

Combination

Test

24V start

Cranking
Current

Fi gube F&8r d Focus Smart Generator
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3.113V Start

Use StAAR®s ci | |l oscope to test pureposstearits otfo tthees tg Avehed ti mee
battery is maintained in the nor mal range. Use a BNC(
oscill oscope, and use two | arge alligatery c@t wesr e®

connects to the red clamp to the positive paelee,a and
current clamp above 600A, connect the BNC of the cur
clamp) aampdtbe current clamp to the positive er negat
entire positive or negative | ine. Stay, p afyd wast tfernotm c

the positive thoatttheer yn)e.g althieves poefc itfhiec6o:oper ati on 1 s sh

46
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12y
Charging

24V
Charging
Actuators

nect Ch1 with BNC-Banana,connect

\lternato C obe.
lgnition '

Ford smart
Alternator

24V start

Cranking
Current

Figu#6e 12V St art

The foll owing fi

gure iIs the actual

measurementn di agr
year :
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48

500ms

Figu+4#7e SBart.i
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3.1.264 Va ISt

Use StAAR®s ci | |l oscope to test the starting proeess of t
performance of the battery is maintained in the THhiloer

speci fic shpevmati in®rFiigur e 3

49



Micsig

50

Actuators

Ignition

Networks

Combination

Charging

Alternator
A ¥ i 2
AL R

AT

ZV start

Fi

with BNC-Banana,connect
e

guB8e 2&3\ar$3
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3.1.Cranking Current

UseSAT®sci |l |l oscope with a current probe to conduct a
(automobile or diesel car), oOobserve whether twe, currt
and connect the BNCaoheth.cOnrenwuraoal amptthe ol t ch
current clamp to the positive or negative pogafri Ve ne
| ine. Pay attention to the mpoentifvleowsn df memgoatthey ep @Dl
battery to the negative electrode).

The specific operal%:i on is shown in Figure 3
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52

Actuators

Ignition

Networks

Combination

Charging

Alternator
A ¥ i 2
AL R

AT

ZV start

24V start

Fi

connect Ch1 with Current Probe.

guO€r 8dnking

Current
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32 3AT1 01 O 4A00O0

The sensor is an el ectronic <=il @nrcdald cionnfvoerrnsaitanrd Inds el vnit Ccoe
and reports various information about changes aiinm t he
fl ow meter installed between the air fi |lw etrh athudc k ehce

I nto the engine through the throttle valvetohe conve
engine ECU ( c,ohndt rcooln tcroonip uctoemmp)ut er adjusts the tcorres
the ehaihgair fl ow to achieve the goal of thendest coa
|l ts function is to convert the vehicle speempumneérn a

controls thehgteivfet utpisrhiiifg toad aownshi ft.

With the continuous development of cars in the direc
the car body has shown a trend of shartpbi@wd ebiares ar
the compBGaATPer Trees speci al oscill oscope can directly 1
comparing with the standard waveform during nor mal C
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SATOer i es o0scdadtl otsiceo pfeo Iclammwitng types of s-enmers. The
waveforms with the standard waveforms to help users

separatel y:
3. 2ABS

The ABS wheel speed samdodi gist @dli vi Oleel amaloo @ ngantaolg o r
I s a sine wave, and the frequency of the sinienalasre
power, signal, and ground; t hies sa gsngaularlel nwea vnee epdual vseeo,
frequency represents the speed.

When testing, use BNC to banana cable, the BNC head

connected to the sensor or tmee tHQGMM.piSmh oiwin: taess tF i 1g/u2x/es
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3 Automoti ve

Test

Accelerator
Pedal
Actuators
Air Flow

N Meter
Ignition

Camshaft

Coalant

Temperature

Crankshaft

Distributor

Fuel Pressure

Fi gur® BBS Wheel

Speed

Sensor
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3.2ABcel erator pedal

The accelerator pedal I s the signal of the &awitroensobi |
power, signal, amahagmogdimdal Digviacheld anmtl @g/ di gi tal . Al
signal s, uswmoalwayy st,hernee arse dievi ati oa. 8Vgnahiebnri seg
accelerator pedal I s d@.p3 ¥¢,s swidt, ha albedp rednsast otrthep b dias 4 n ¢

other i s the same direction sif@nalV, b htd 4oh5dVev o(littsha d &/
voltage range is for reference only, the veelrteaagle irsar

t he s ame)

Us@AT®sci |l |l oscope to test the accelerator -bedal sens
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EEN R

Ops

Analog/Analog ® Analog/Digital

Actuators
Air Flow
__ Meter
Ignition

Networks Camshaft

Combination Coolant

Test Temperature

Crankshaft

Distributor

Fuel Pressure

Fi gulrle RBccel erator Pedal

The following picture is the actual meag urae me mio dceil a ¢
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Micsig run  35M  2.5MSa/s

3. 2ABT FI ow Met er

Air fl ow meters generally have vane type, hot wire t

are both analog output, and the output vbodtt atghee imsompr

58
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|l i near rati o, |t needs to be corrected in the ECM,; t
voltage rises rapidly during acceleration, reaching
returmdi ongheol tage; the output shows OV or 5V 1Is n
The digital type has a digital circuit iIinsiudeedhtose

represent the air flow. A higherC ftroe gbuaennacnya nteaabnl se aa nh

end to channel 1 of the oscilloscope. The Dblack pl uc
connected to the signal wire of the air fl| olwetmo@nsor

pedal and release it to test, you can view the wavef
Use StAAR®s ci | | oscope to test the throttle air pfelsowmet e
anal og, digital, and hot wire,s ppelceasiec toepsetr gaticreeonr3d isn ¢

12:
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60

® Air Vane Digital

Hot line

Actuators

Ignition

Networks Camshaft

Combination Coalant

Temperature

Distributor

Fuel Pressure

Fi gur2 /#Mi

f

ow meter
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3.2Cdmshaft

The camshaft sensor is generally wused for tirmithag, ar

determine the timing rnftwdhecamhhaflte. sdmeosres arsetome «

of four is relatively small. Common camshaft sensor ¢
Hal | sensor output is square wawei,r ehi gpgoneedrl,,t @asg ® un an
Il nductive sensor output 1 s a sinwwiwaveA€f€igralt etfi QL
the type sensor is multiple sine waves (thelre is a r

changelse moadi tti on of the No. 1 cylindwirra.s judged at
Use a BNC to banana cabl e, connect one end tae channe
grounded, and the red cdmenedtgmraluddsiea ofedcdlee ctaansdar

Shown i nl3Figure 3

61



Micsig

62

® Hall Effect Inductive

yeited

Actuators

Meter

H1 J—Vol

Ignition
Networks
connect Ch1 with BNC-Banana.

Combination Coolant
Temperature

Distributor

Fuel Pressure

Fi gulr® Gamshaft
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The foll owing figure is the actual measur ement diagr

mo d e |

Micsig run 70k 100kSa/s

Figur4e Gamshaft position sensor (Hall 1
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3.2CbHBol ant Temperature

The
t he
t emp

t he

Howe
vehi
duri
t he

volt

64

cool ant temperature sensor is wusually caolrl.edAsa v
temperature increases, the resistance bewaame&s ST
erature changes slowly, so the voltage alad char

output voltage can increase with the water tempe

ver, theeaeasbs aatpedi ahe Vauxhaus semsvorwihehhda ou
cle is cold. As the vehicle starts, theallegmdd&r at
nNg nor mads & pher ateihtoucrleebraitesnepse,r awhen t he -¥Yy@ hdsEgred e
ECM wi | | switch the voltaged4V,0 smakaes tthe acmhiseowe \

age output at high temperatures.
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Use a BNC to bananactcadlteo om&nmeeld 1 sofcotnime osbki |l | os
the black plug, and the red connector 1 s confnechteed t

coolant) with a needle probe.

Us@AT®sci |l | oscopleanto ttempent teurc®osensor, thd5speci fi
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66

Actuators

Ignition

® 5V Vol Vauxhall Simtec
Accelerator
Ped:

al

Air Flow
Meter

Please connect Ch1 with BNC-Banana.
Camshaft

Distributor

Fuel Pressure

Fi gulr®e Gool ant Temperature
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3.2Chankshaft

The crankshaft sensor is installed i n many plheces,
ECM judmpreescitdie position of the engine based ohalits o
type: the induction type output is wusually aidilneédewsc
mi ssing in theimdssef ngeneat hipstbame kal I vt ¥ pee woautep u.t
Gener-wi e, 3power, signal, and ground. Use a BINE t o
oscill oscope, the other aend té&egredndednectimeé haf bl

t he camshaft sensor with a needl e.

Use StAAR®s ci | | oscope to test the crankshaft polsG@ tion ¢
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® Inductive Inductive(Running)

Hall Effect
Actuators

Meter

Ignition

Camshaft

e connect Ch1 with BNC-Banana.

Coolant

Temperature

Distributor

Fuel Pressure

Figure @Grankshaft position sensor

Theufrie bel ow iIis the actual measurement of the crank
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250MSa/s

RMS:118uV

3.2.7 Distributor

Di stributor appeavrosl toang emocdaebllse swi tahn dhidgihst ri but e t he

sequence. Di stributors generally havewHaé¢]|] veopbrtagad
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and groundi.s Tsheu aorud pwav e . |l neawvucei. védheypetpstgesesahtb
banana cable, one end is connected to channel 1 of t
grounded, and the red oahnécherofstbendestedbudoortr hwei
Use StAAR®s ci |l |l oscope to test the distributor stkemsor (¢

speci fic operati-bh: i s shown in Figure 3
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S " E—

Ops
® Hall Effect Pick-Up Inductive

Accelerator

Pedal

Actuators
Air Flow
N Meter
Ignition
Please connect Ch1 with BNC-Banana.

Camshaft

Coalant

Temperature

Crankshaft

Fuel Pressure

Figur®e Bi stributor
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3. 2F8el pressur e

Fuelswpmressignals geperaslsluy eappedr ranlisi gl s eams drhse or

pressure is relatively high. Generally, thgefuel pr e
Il ncreases witletllee ad rodr o @ @& a @ toch{dé ki ¢l | affect the volt
Use a BNC to banana cabl e, connect one end te channe
grounded, and the red connecitnoer oufs efsu eal npereedslseurteo. c ot

Us@AT®sci |l |l oscope to test the fuel pressddBe sensor

72



Chapter 3 Automotive Test

S " E—

Ops

RUN

Temperature

® Common Rail Diesel

Crankshaft

Actuators Distributor

Ignition

Please connect Ch1 with BNC-Banana.

Knock

Lambda

Road Speed

Throttle
Position

Fi gulr& Buel Pressure Sensor Test
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3. 2KfAock

The knock sensor is -wipasssBvgndexdaed  nqdepeotveldhw udpl

and a signal wil/l be generated when it iIs salbjean elde
generated by tapping, and the signal ampldi tanmdle t dieemer
reinstall ed, pl ease be careful not to cause excessi\
There may be sever al reasons for knocking: the ignit

combustion chambereg itshet cen-ghiiedeh ,t &tinfpee raaisrutr o oe duegahn,, t h

and the fuel octane number iI's too | ow.
Use a BNC to banana cabl e, connect one end t® channe
grounded, amcd otrhd sr cdo nmeercteed to the signal | i ne of

Us@AT®sci |l |l oscope to test the knock selmMsor, the spec
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3 Aut omot

ve Test

lgnition

Netw

Crankshaft

Distributor

Fuel Pressure

Lambda

Speed

Throttle
Position

onnect Ch1 with BNC-Banana.

Fi gur® Knock

Sensor

test
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76

The

fol |l owi

Micsig run

ng

70M

pi cture

500MSa/s

opfthbdeakhoalk

measoremént
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3.

2 .L1aOmb d a
e Lambda, or Oxygen Sensor is generally inatalled
edback sensor used to sense t he ocxayng g nu dcgoen ttehnet cionm

e

ation in the combustion chamber and adjust the f
e are several types of oxygen sensors: titanium
ors; the signaboswilcHzngandeiqueoay o8l y wor k wt
age is high when the mixture is thick, and the \
a BNC to banana cable, one end is ciosnnngrcdiedad w
bl ack plug, and the red conygendor of stobenoveygged ¢t
| e. Use a BNC to banana cable, connect ontdhend t
r demde anneedle to connect the red conneicft or to

e IS no rear oxygen sensor, no test is rheequired)

rrent cl amp t o ccohpaen,neand3 colfa mph et hoes ccillalnops on t he he
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US@AT®s ci

78

Actuators
Ignition

Networks

oscope to test the

RUN 250N

Temperature

® Titania Zirconia

Crankshaft

oxygen

Zirconia Pre & Post

Zirconia with heater P

Distributor
Fuel Pressure

e connect Ch1 with BNC-Banana.

Road Speed

Throttle
Position

FiguzC® Bambda

(oxygen

s-2@sor ,

sensor)

t he

t est

spe
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The foll owing picture is themadéluadf meaggeemeans adi ac

=144V

Figuzl Bambda (Oxygen Sensor) diagram
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3. 2.MAIP

The MAP, or l ntake Pressure sensor Il S used totweense

determine the fuel suppliygn vtaicmiunmmg (adv dngertaraqlhad.ly, T e

and digital, wuswually there are 3 wires, power, Signe
For the analog signal of a gasoline engi ma,fpwliénagehe
I's 0, and the output iIs generally about 1V at idlincg
depressing the accelerator, the throttle opens and t

For the analiogs eali gamradi rod, tthle2 dOVI aaged|l snhestwleeed. 1AD

accelerator, the voltage can be seen to rise, which

Us@AT®sci |l |l oscope to test the intake pres-28drbebewsor
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RUN
Temperature

® Analog Digital

Crankshaft
TMAP

Actuators Distributor

(CH1 p—Vol

Ignition
Fuel Pressure

Networks
Knock onnect Ch1 with BNC-Banana.

Lambda

Road Speed

Throttle
Position

Figuzz2 MAP (intake pressure sensor)
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3. 2.Rloc2ad Speed

The speed sensor is generally installed on tehebadcrki v e
of the head of the speedometaenrd, mooniproav ipdeweirn fr érsmaatl i
are 3 wires: power, signal, and ground, output squar
Il nductive signal, sine wave). Use a BNC Itoos cboapnea,n at hcee

other end of the black plug I s grounded, ansipaedie r ec

sensor with a needl e. Lift the vehicle as @&swholsé aor
t henivd e, put 1 n gear to rotate the wheels, amaseodse
with the increase of vehicle speed.

Us@AT®sci |l |l oscope to test the vehicle spee3sd sensor ,
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RUN  7M 2

Temperature

Crankshaft

Actuators Distributor

Ignition R _
HEFTESSUre Please connect Ch1 with BNC-Banana.
Networks
Knock

Lambda

Throttle
Position

Figuz3® MBehicle speed sensor test
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3.2.T1h3r ot t |

The throttle position sen
throttle and provide a ba
Use a BNC to banana cabl e
grounded, and the red con
switch signal 1.

Use a BNC to banana cabl e
grounded, and the red con
throttle switch signal 2.
Us@AT®sci |l |l oscope to test

84
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R
Ops

_ Throttle
Potentiometer

Actuatars Distributor

Ignition
Fuel Pressure

Netw
Combination

Test
Lambda

Road Speed

Figuz4 Bhrottle Position Sensor test

The frmod lfoiwgure i s the actual measur ement diagram of

85
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86

Micsig ruN

35k  12.5kSa/s

200ms

Figuz%®e Bhrottl e

Posi

t

=
03:46

on

Sensor

Di

agr a
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33 AOOAOT 00O
3.3Cad4rbon canister solenoi d val ve

The carbon canister engigeneonalplay timest alalneld ciom rptelc ¢ e d
to collect the vaporized oil and gas i n the tinfoudglhet ar
air and causing pollution. Useda tBN@ htan nbed n alh eo fc a bhlee
ot her end of the black plug is grounded, and the rec
solenoid valve with a needle tip.

Us@AT®s ci |l l oscope to test theevahiimlne isp &did wsne n sno rF,i ¢
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88

Ignition

Idle Speed (
Valve(lAC)

Injector(Petrol)

Injector(Diesel)

Quantity Control

Figuze Garbon canister solenoid valve
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The following figure is the actual measur ement of t

certain year

Micsig ron 70k 100ksa/s

2

Freq.932.8kHz

50ms

Figuz® ABudi A6 Carboeoemloanissgeral sol enoi d
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3. 3DRksel Gl ow Pl ugs

When the engine or the weather is relativellyugoi o, i
required to heat the cylinder before staytinder Di ese
connected in series, powered by a battery, and contr
When the ambient temperature is | ow or the eagine t e
gl ow plug wi |l be hteurpnreedn ecant ifnigr slti,g hatn dg oaefst earunté, t he
engine idling.

Use a current c¢clamp, connect one end to channed olf of
the glow plug. Pay attregrethitan to the direction of t he
SAT®sci ll oscope can be used to test the diesale engin

two types: glow plug and single glow plug).
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The

specific oper ax8 omeliesw:s hown

® Glow Plugs Single Glow Plug

| CH1 s——Cur

Ignition
Please connect Ch1 with Current Probe.

Networks Fuel Pump

Idle S
\
Injector(Petrol)
Injector(Diesel)
Pressure

Regulator

Quantity Control

Figuz& B3Bi sel

Gl

I n FI

ow Pl

ugs
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. 3EBR Sol Val v

sucked
nNi geo
nnected

connector

ve I s an abandoned recirollati or
ntake manifold again to reduce t
exhaust gas and achieve the goal

to channel 1 of the oscridd | oscoy

canmwe cteedft d htehd&a GRr swon enoi d valve with

Us@ATO®s c i oscope

t est the EGR solenoi2d:val ve, t h



Chapter

3 Automotive Test

Diesel Glow Plugs

onnect Ch1 with BNC-Banana.

Ignition

Fuel Pump

Idle Speed (
Valve(lAC)

Injector(Petrol)

Injector(Diesel)

Quantity Control

Fi guz® BGR

s ol

enoi

d

v al

vV e

test
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Th
t h

Us
t h

Us@AT®sci | | oscope otno ct d sutel t lpart mpl, e ¢ th e

94

. 3Fdel Pump

e fuel I N

t he

fuel

e same condition of

e a curren
e fuel

extensi on

pump.

t cl

cord

Pay

amp,

and

it aemk tclamowegh ptume efdu-&in s p Erngeesrs ws U

the engine, a

connect

attention

cl amp

0)

0)

t

n

n

)

e

t

good fuel pump [

een do tt hoe rc heamadn etl oo 1t hoef

t he

he

directieniof wi h¢

cord of the curr

spe@i0f ibel opver at



Chapter 3 Automotive Test

Ch1 with Current Probe.

Ignition

Idle Speed (
Valve(lAC)

Injector(Petrol)

Injector(Diesel)

Quantity Control

Figu3®k Bl ectronic fuel pump test
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3.3.15dl e speed control wvalve

The i1 dle speed control wvalve adjusts the thrtoothtel e pc
| oad conditions of the engine and the enginpusempbees
engine idle speed. For gasoline vehicles, gesmerally
rapi dly &0 rapono.utWhle2n t he engine reaches the narlmal 0

decrease, and finally stabilize at the preset value.

Us@AT®sci l l oscope to test the idle speed cod1rol val

96



Chapt emol3 i At drest

® Rotary Electromagnatic

4 wire & 5 wire

Please connect Ch1 with BNC-Banana.

Injector(Petrol)

Injector(Diesel)

Quantity Control

Figu3lk I13dl e speed control valve test
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3.3.1enj ector (gasoline engine)

The fuel I njector is an electromechanical debitdhe, wt
ECM to start and stopl lty mewitorfe $dueevi2c en,) etchtd opNg w e chseur e
the ECM controls the grounding. Li mi tpeod nhy faddet ,i ng er

si ngdient f uel I njection pressurcani malkew aamd stth e fa if rufe

combusti on.

Us@AT®sci |l |l oscope to test the fuel I nB@ctor, the spe
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3 Automoti ve

Test

Ignition

Networks

Combination

RUN 7™M 250

I:arbun_l:ﬂnislsler

Solenoid Valve

S T —

Ops

* Multi-point(Vol)

Diesel Glow Plugs

Fuel Pump

Idle Speed Conrol

Valve(

Injector(Diesel)

Quantity Control

GDI(Cur)

H1 J—Vol

connect Ch1

Fi gu3 2

Multi-point(Cur)

le-paint(Vol)

GDI{Vol)

with P130A.

IS3nj ect or

(Petrol)

Test
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3.31rdj e
Mo st di
at | ow

vol ume

pi ezoel

ctor (Diesel)

esel enginesj g6eebommpaectriaoh fumé I s addwerce ec
speed, Il njection time iIis |l onger, | essstritn,j ect i
I's | arge. There ar eDenlap mil yi Boscthorcoo,mmO®d,] rwaeid s
ectric injectors, Vol kswagen Audi's PD systen

Us@AT®sci |l |l oscope to test the fuel il nwactar BBdueselB
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RUN 7M 250

FUBI FUMmp
® Bosch
Idle Speed Conrol
Valve(lAC)

Fim

Delphi (Current)

Injectar(Petrol)

VAG PD
Ignition

Please connect Ch1 with Current Probe.

Throttle
Servomotor

Variable Valve
iming

Figu33® i3njector (diesel engine) test
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3.3.PBressure regul ator

The pressure regulator is a valve controdrless ebiye a s
pump or on the commorr ormanoln piapd a@omescanmter dlog ether w
pressure relief valve spm@dgyurceondirlol enttdrei mgnotumd ifl
Il ncreasing or decreasing the fuel amrammsas «wcrad | @f, ttoloe neEc
channel 1 of the oscilloscope, the other endtofthhke

end of the pressure regulator signal |l i ne with a nee

Us@AT®sci |l |l oscope to test the pressure B3edgul ator, th
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RUN 7M 250

Fuel Fump

Idle Speed Conrol
Valve(lAC)

Injectar(Petrol)

Ignition

Injector(Diesel)

Please connect Ch1 with BNC-Banana.

Throttle
Servomotor

Variable Valve
iming

Figu34L Bressure Regul ator test
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3.30QAantity (Flow) control wvalve
The fl ow control valve, also knownvalsve hei | wsve d etga |
fl ow of fuel from the | owrpersessustruer & ucerl Ipiufntp . ptulohpe inmotrc

chamber epfr etstsaurhei ghuel pump, the higher the pridssure

fuel pipe; on the contrary, the | ower the pressure.

Us@AT®sci |l |l oscope to test the flow cont r35: val ve, th

104
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RUN 7M 250

Fuel Fump

Idle Speed Conrol
Valve(lAC)

Injectar(Petrol)

Ignition

Injector(Diesel)

Please connect Ch1 with BNC-Banana.

Throttle
Servomotor

Variable Valve
iming

Figu3e Quantity (Flow) control wvalwve
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3.3.TMhOr ot tl e Servo Motor

Throttle servo motor are commonly wused i n electronic
usually used. The ECM controls the throttl e hseer vo mc
tlottl e opening control, which is then monit&red bheit

ECM t o achliccoope aod motsred|

Us@AT®sci |l |l oscope to test the throttle s€86Vvo motor
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RUN 7M 250

Fuel Fump

Idle Speed Conrol
Valve(lAC)

Injectar(Petrol)

Ignition

Injector(Diesel)

Variable Valve
iming

Figu3e Bhrottl e

servao

mot or

test
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3.3.Var i able speed cooling fan

At present, mostspgaed, dmadst me espaed adfi et he tf an can

working conditions and temperatures.

Use a BNC toobmaeanaonabéepd to channel 1 of the oscil
plug, and use a needle to pierce the red compnector i
connect one end to channdlhe2 odfhetrhe nasddiol |lidsodPager,atdr

current on the fan's power cord. (If you need to tes:s

Us@AT®sci |l |l oscope to test the cooling3%fan, the speci
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RUN 7M 250

Fuel Fump

Idle Speed Conrol
Valve(lAC)

Injectar(Petrol) chi

¥ ith BNC-Banana,connect
rrent Probe.

Ignition ) . i
Injector(Diesel)

Throttle
Servomotor

Variable Valve
iming

Fi @u337 VaspabbeCooling fan test
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The foll owing picture is the actual measur ement di a

Idan)

Micsig rRuon 70k 500kSa/s

CH1: 100.022Hz

10ms =
04:01

Figu3I& Gooling fan measurement diagram

110



Chapter 3 Automotive Test

3.3.VlaZz i able valve timing

Vari able valve admuesging Bbeaipliadebygf the engs ne can

with the change of engine speed, so as to achiaeve 1t
BNC to banana cabl e, connectpeonetheen do tthoe rc heanndm ebld d 1t hoef
and the red connector is pierced into the variabl e \
Use StAAR®s ci | | oscope to test the variable valvecti mincg

operation is -3%own in Figure 3

111
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The

112

f

o |

Injector(Petrol)

Ignition

Injector(Diesel)

Throttle
Servomotor

Variable-speed
Cooling Fan

with BNC-Banana.

ITE]

Figu3® Bariabl e val

owing picture

S

t he

actual

vV e

timing test

measur ement

di

a

Idan)
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Micsig RN 70m
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34)CT EOEIT 4A00O
/N Special Attenti on! oDwrtiensgt ,t hbee csaeucsoen dtahrey tiegsnti tviol t a

il gnition probe must be used for operation. It 1 s str

| i kely to cause personal safety injury and instrumer
3.4PLi mary

The i gnition system of a gasoline car usual lhereomgies
traditional Il gnition systems and el ectroniccignitior

il gnitiomhseyptemary circuit has developed fromemhe be

with no distributor and one coil per cylinder that I
UsePlapd obe, connect one end to chammndedlerl emfd ttloe tdiecCiC
the black clip. Use a stinger to pierce the ground v

the stinger; use a current clamp to connectntdhenot he

114



Chapter 3 Automotive Test

the power cord of the primary coil, pay attention tc
connect a current cl amp).
Use StAAR®s ci | |l oscope to test the primary i gnictamen coi |l

tested separately to help users troubl eshedddt: possi bl

115
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250MSa/s

*\oltage Current
Sensor _

§ Voltage+Current Signal
Secondary = =

Actuators

Primary+
Secondary

Networks

Please connect Ch1 with P130A.

FigudC® Brimary i1 gnition

The figure below is the actual measurement of t

116
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Micsig ron  1am 1GSass
v

Min:4.80V Amp.130V

Figudle Briymigati talobnt est
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3.4S2condary

The secondary <coil has more coil turns than thehprir
can cause the spark plug to break downsgsestdemgnite.

di stributorless ignition systemitCOPv alnitce gapmarekd, uGOR |

Use StAAR®s ci |l |l oscope to tesﬁlmm$tsw$@nwmeysé@mmdamm ic @
vol tage (KV)t,age, |lamdtwwaltt aagpd (mv) can be tested sep

faults]. The specific d4Rerations are as foll ows Fi gl
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Micsig

rging

Start Circi lits r
start Circuits Primary

Coil output test Voltage(my+)

Actuators

: Voltage
Primary+ =
Secondary

Combination
Test

Figudz2 Secondary ignition test
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3.4PBi mary + Seco

When measuring th
connected to chan
ground wire of th
probe to connect
Il gnition types.

Us@AT®sci |l |l oscope
vol tage test of t

secondéNyseoihe( s

120

ndary

e pafiooramsy aatn dt hsee csoanlaryiommea,y phea e d
nel 1 of the oscilloscope, othbadebl ac
e primary coilusaend shetpbbmbesiesohc

one end to channel 2 of t hee oscil |l c

to simultaneously tesdStncehrtomri ezee i
he primary and the secondary coil,

ecomdd®n yt hieg rsipteicdrf i oper &t3i:on i s s
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Micsig

Primary ® Voltage

Secondary

Actuators

Ple Inne
Networks with the prob

Combi

T

Fi gud3PE: 3Pr

mary

+

Scondary

I gni tion

121
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The following figure is the actual measurement of tt

engi ne:

Micsig ron  7M  500MSa/s

Figud4de BMW 5LN29e rRireesmary + Secondary i1 gnitio
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35.A0x1 OEO
3.5CAN High & CAN Low

CAN bus is a communication system, which is widely
net wor ks;spleetdh -alpidgeld o wT h e-s geter@darnasimihsisghon r ate id 500k
for power tr ampmiedsirarn.e The 2150k, which I s wusually wu
net work can connect multiple types -wir enelsésr glad | cde vi
significantly reducing weight and increasing reliabi
The CAN bus has 2 wires, CAN high and CAN |l ow, and t
i's divided into idle and transmowsamea Isdtalht ezd.. 5 WheWhaea
signals, the high | evel of CAN high is 3.5V, and t he
|l evel i1is 1.5V. Use a BNC to banana cabl e, erneenddofi s

bl ack plug is grounded, and the red connector is pi e

123
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BNC to banana cabl e, one end I s connected to channel

red coinmegitomrced into the CAN |l ow wire of the plug w

The specific CAN high and CAN I ow can be found in tt

Us@AT®sci |l l oscope to test the CAN bu45:the specific

CAN FD

Actuators

Ignition

Flexray

Combination

Test

=
1:13 i

Fi gu4EEAR BUS Test
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-162
mV

-266
my

bel ow i s the actual

70k  500MSa/s

LI

Ml Py P W [y ey B o e oy R Py B

MM

measur ement

100mV
= L
1%

MR MR MP

T2 Wl b W WU L N 1 U O § I O

2 2
0E  OE 7EC6[~A] 12EFABCD

High:396.0mV Low:228.0mV

of

t
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3.5LEN Bus

The LI N protoc

The Lin bus

mounted on

wi ndows, mi

a

r

coO

n

ro

transmitbati hged

by dat a. I
Us e StAR®s c i

126

f
I

t h

0S

ol IS short f or Loc al | nterconnect Net
mmuni cation iIs very comrmaen ciomtawtl odelyi

et woa fkert iitti ccasd p eaenddn dleowli cesnon vehicl es,

rs, air conditiwomends, halsehti ghhike vede atad
hAigh | evel I's 12V, and the | ow olwewel i
ere is only a signal from the sync heseé

cope to tesitctbpetLatNi bpds6:st bkhowpein Fi
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CAN HE&L

CAN FD
Actuators
cruater Please connect Ch1 to LIN with BNC-Banana.

Ignition

Flexray

K line

Figude 183in bus test
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The following picture is the actual measur ement of

Micsig ruon 7  1GSa/s

R A RN N el et e D 0 e e ey e

a

i i i mieeed aspe B W o o e

0 :n*
Figud®e ABudi A6 LI N bus measur ement
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3.5FBexRay Bus

With the increaseemnmtf, cahetFlaesmapgshosn wionh f aesdt,er tr
and the transmission rate can reach 10Mbps. It has t

t ol erance. | t can work with CAN, LI'N and ot her buse:s

The FI exrhaays b2u sl isnteisl land the waveform is intavodi ffer
wires is 2.5V; when transmitting dat a, bot h wier es wi

t wo wires are opposite.

Us e PtlHpdr obe,ndonies connected to channel 1 of the oscil
bl ack clip. Use a pi etrice Nntg Mleexdr &y tlohu i ro iett hvhee mlawsg
met al needl e of thelomwmetucenmeed| eneUseadt h® tahhannel
bl ack clip on the other end -toegtobbhdxrbygebaokaedhtei

the probe to the met al needle of the needl e.
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The specifimeaBueemanwtblu®cati on can be found in the

Use StAAR®s ci | |l oscope to test the FlexRay-4Bus, the spec

RUN M 250MSa/s

CAN HE&L

Sensor
CAN FD
Actuators
ctuator » connect Ch1 with P130A,connect Ch2
130A.

Ignition

Combination

Test

Fi gud&: 3Fl exRay bus test
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3.5K41 i ne

The K line is a snpeaci ®dIin Ibienaevefemr tdhaet  arr zmaaandl t hei
transmission r atlLel nies ilsow.erlyn dgiefnfeerraelnt KfFr om CANTIrBus
example, the CAN Bus network aodés E€CMs laeeeguaentral
and receive information along the network. The K 1l ir
bi nary format and the pulse voltage signal aibkvies,ansr

| ow |l evel, voltage is O0V.

Use StAAR®s ci | |l oscope to test the K |Iinge9g Wdealecow:peci fic
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/M 250MSa/s

CAN HE&L

CAN FD

Actuators

Ignition

Flexray

Figud®e KB Iine test
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36#1 1 AET AOEIT 4A00O0
The electronic faults of automobil esSAT@s csiolnledas amepse T
perform combination testing, compare several wiawgefor

and analyzingsthhe tainmdi mgamel dtaitove rel aSAD@ssha p bet:

power ful tool to solve such complex probl ems.

3.6CLankshaft + Camshaft

Use a BNC to banana cabl e, one end is connecwibtdat o ¢
bl ack plug, and the red connector is pierceaBNCnto tF
banana cable, one end is connected to channerdeé 2 of t
connecéocedsi pio the signal |l ine of the camshaft ser
Us®@AT®sci |l |l oscope to perform combined test on cranks

Fi gug@®: 3
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250MSa/s

shaft+
lgnition

Actuators

Primary Ignition+
Injector Vol

Ignition

Fi gus® Grankshaft + Camshaft Combinati ol
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3.6C2&shaft + Primary ignition

Measure the crankshaft and primary i gnition at sthe s
nor mal, and | ook for the cause of misfire atohigh er
whteher the primary i gnition voltage and closing ti me
UsePlapd obe, one end is connected to channel 11l ¢kt he

clip. Use a needle to pierce thaendilwmo@ak tl hemexdradeb e hiteo
the needl e;

UsePlapd obe, connect one end to channel 2 of trhde. osci
Use a needle to pierce the ground wetal oheeldleepof mat
Us@AT®sci |l |l oscope to perform combined test on wmBranks

I n Fi-glur e 3
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/M 250MSa/s

Crankshaft+
Camshaft

Actuators
Primary Ignition+
N Injector Vol
Ignition

aft+
R ( t+lnjector
Networks \ ry lgnition

Figulk @rankshaft
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Chapter 3 Automotive Test

3.6PBIi mary ignition + I njector voltage

| fhere Iis a problem with the startup or it aids thedder
fuel il njector at the same ti me. | f the primary ignit
Us ePlapd obe, onecteendd tios cchoannnnee | 1 of the oscil lloascckop e
clip. Use a needle to pierce the signal | i medae ohe

the needl e;

Use Ptlipr obe, one emdchasnmelnnzcdfedt te oscill osdhdepe, a
bl ack clip. Use a puncture needle to pierce dalhe gr ol
needle of the puncture needl e.

Use StAAR®s ci | | oscopembionpertf @estm @anct he primary i gnitioo

operation is -5s2h:own in Figure 3
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/M 250MSa/s

Crankshaft+
Camshaft

haft+
gnition

Actuators

Ignition

aft+
R ( t+lnjector
Networks \ ry lgnition

Figus2 Brimary ignition + Injector vol
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Chapter 3 Automotive Test

3.6Cdankshaft + Camshaft + I njector + Secondary 1 gni

Use a BNC to banaomneabéed,t onehammel s1 of t hehosaci | |

bl ack plug, and the red connector is pierced into ttF
Use a BNC to banana cabl e, onel enndopes, ctomen ectttellr a eon o
bl ack plug, and the red connector is pierced into ttF
UsePlapd obe, one end is connected to channel D lcakf t he
clip. Use a needle to pierce the signal | i medae bDhe

t he needl e:

Use a suitable secondary ignition probe, coneecendne
to the secondary ignition part of the vehicle.

Turn on the key, start the vehicle, and check the wa
SAT®Osci |l |l oscope can be used to perform combined test

il gnition. The speicn fRi€Eg3arpeerdati on i s shown
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/M 250MSa/s

Crankshaft+
Camshaft

Actuators

Primary Ignition+
Injector Vol

Ignition

Networks

Figus3® Gombination test of Crankshaft + Camsha
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Chapter 4 Operate the Oscilloscope with Buttons

Chap4aCGper ate the Oscilloscope with E
This chapter contains operating details of tehre osci |
operate oscilloscope without touch screen, orptuered v

carefully topaendereshaocafSAb@Gevesmisdsdbosclope.
Function buttons

Mu l-ftuncti on ar ea

Cursor
. Vertical system
Hori zontal system

., Trigger system

Home paglkockcreen
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Smart series
1 GSals 4Channel

Run

¥ select Cursor=

Cursor||

Trigger

A
<Source> ‘ Level
v

&
To 50%

Fi g4 eButton

Smart series
1 GSals 4Channel

Run

SEQ Stop

Auto

)

->

\4 Ss{‘ect Cursor=

Zoom Cursor||

Trigger

A
<Source> . Level
v

)
To 50%

Ar eas



Chapter 4 Operate the Oscilloscope with Buttons

41 Function Buttons

Auto
Us S on the right function button area tfdudbohe on tF
oscill oscope can recognize the type of i1 nput signal

scal e, horizongatlt isrcpd .e Aadjdu sttr itgagetrhe waveform to th

For detail si2.glle &sien AGhfaeprt etro 2.

Run/ Stop and Single SEQ

Run
Presstoopickly freeze and capture taencurhenwagefgoam

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

For detailsillpRPe®se/ Seber anai nSithhgalpet eSEQ@ 1Butt ons
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ScreencapturePresstoenablesd:rheaemnscreen capture function of

captur e odpde@rolnisd atri on

NotlutRou,n/"S$iopgl e SEQ band o%c faea&n calmssorlee accessed b

on the menu oppimarsu.in the pull

42 Menu Navigation Switch

Menu opening and c¢cl osing

Quick
Pretlllto open or close the bottom menu.

Prestoq3 opent b mdions emenu.

Menu switching

A

-« -

After opening the menu, [Ezfet ot hseh untetnlue ntahvri oguagt hi otnh es wn et

switch is an intuitive way to add 5 button's worth ¢
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Chapter 4 Operate the Oscilloscope with Buttons

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

to return to the previous menu.

43 Cur sor

Cursor on Mudftfo:n Rroedsurn on tm)uhdroinzdmteetlu'rmtarbsno

cur sor.

et 0 Rernetsesr tthhee cur sor | inkage.

A A
Cursor movement:ftto & drjiugghtt tswei tXclh or dmrsor,

adjust the Y1 or Y2 cursor;
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4.4 Hori zont al System

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

adjust the horizontal time base of all anal og channe

Adjust the horizont al posi Lie&mnri ghtt peshor yhaal gat

move the waveform horizont al posi tiom obEEEENHifad am@aV a @i

the trigger position of all analog channels (current

Pr el t opeon or <cl ose ZoommV\bhuetntoZnoowri lils boegpeonn. Left &

Positio

swilEBEht o move the horizont alF grosdetiainl sid. 51 |esmacshao dvimedwa

Chapdter
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Chapter 4 Operate the Oscilloscope with Buttons

45 Verti cal System

Anal og Channel

Open/.clPrseess t he anpm,c,n,l,m,onto cyclically
functions: open the channel, swi\/t/l"cehntchkearcnm,einst acphean

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

Adj uswernthiecal :Up& ndown vs ¢ &l e it pataidgmusgswittheh vertica

current channel so that the waveform is displayed ot

Adjust the v:&p& idoawn ppocssiittiioon ‘@aoviagdajtuisotn tshwei tvcehr t i c al

-

current chapnonseilt.i oPr ensolEEftast i mowv s wi e hcurrent channel

center of t he screen.
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Seri al bus channel

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

Long prtsop:@ﬂahanmreels,s tttmcptéitr]cnhnamremlung pr-s t he
buttonsclagsstSanh den el

NotTehe vertical system bwngsitmwlny caal eadtsiondet he a0 % eld

t he -upulmenu.

46 Trigger System

Adjust the:Up&ki ggwm tlleiv@gerf: taov | @djt U PN tshwe tawthr rent tr

Trigger soulLe&tswghethinggg — t ma vwsiwg @ tcihont hsewittrd gger s
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Chapter 4 Operate the Oscilloscope with Buttons

Adjust t he-of fi:¢g 0Ompe nhotlhdeo ftfr itggreer ahdgludst ment fr ame, as

Left &enughbvi ¢MER hor swoachbepad duowmemayi "R bar s wi t

fine adfustm

Fi g#42 eTri goéf kholime

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

Trigger

swih) switch betweentbuggehrksestnheld | evel and

For det ai | siChaptdér & Brigger Syseoh er t o
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4.7 Homepage, Screen Lock
Home:Press,SNitch to the oscill oscope iAGhaptree IB&ogrepageFor 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 smeedn uby
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Chapter 5 Horizont al

System

ChapbHori zont al

This chapter contains

to read this chapter

serosecsi | |l oscope.

System

t he

careful

Movewaheform horizontally

Adjust the

Pan and zoom single

Rol |

5 1

XY

Zoom mode

hori zont al t i

me

or

det ai

y

stopped

t

base

e d

o

i nformati oend of

under st arsdAdt h e

(ti me/ div)

acqui sitions
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Memory Depth
Sampling Rate

Micsig r

Measure Save Sample

Waveform  Graticule

Center TrigPos

Fi gulr eHdri zont al

Time Reference Point

Trigger Position | Delay Time
l Time Base Mode

L I ™ "
892us

Display Trigger Auto

Persist

200us

f

Horizontal Scale Factor

system



Chapter 5 Horizont al System

51 Move the Waveform Horizontally
Put fomeger on the waveform display area to swipe | ef"
position horizontally of al/l anal og channels; after

| eft corner ofdjtuse neecnrteen for fine a

Micsig run 28M  16Sass

Fi guz eMdbve the Waveform Horizontally on
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52 Adjust the Horizontal Time Base (time/ div

Met hod 1: Soft Keys

Tafl B buttons thorddjondtalt td me base of all Hbhatobgnch
to increase the HMbiuzomhal ot izm® mb @sué¢ ; tRiapuBoeAib ast a lt
Hori zont al Thiome zBoanstea)l. tTihnee2-5h a swvéhiile dthepwad eifroriIn c ha

changes.
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Chapter 5 Horizont al System

Micsig roN  28M  1Gsa/s

=0

1 'IZ-';HS

Time base gear
Increase time base Reduce time base

Fi gu3 eAdbj ust the Horizontal Time Base

Met hod 2: Ti me Base Knob

TaB@topen the tiMeghhskwdtl hAlsalMi(meeBase List), then t

appropriate time base. The ti me base with the Dblue f
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Micsig run  28M  16Sass

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

500ns 200ns 100ns 50ns 20ns 10ns

200us

01 :-1E:-

Fi gud eHdri zontal Time Base Knob

5.3 Paand Zoom Single or Stopped Acquisitions

After the oscilloscope iIis stopped, the stopped displ

I nformation, but onlycahebdahari nobhhel |l agsmoaedquansdt z
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Chapter 5 Horizont al System

acquisition or stopped acquisition i 8. hoMedehbDhezWay

Hor i zoanl2l yYAdj ust the Hori zoontal Time Base (time/di

54 Rol I , XY

|l n the main me-xtehpenthseelseocftt tkheey desired ti medbase
i nto YT, ROLL, and XY.

Fi gus eDiSspl ay Mode

YIOOoNor mal View Mode of Oscill oscope
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|l n YT mode, the relative relationship betweeentvsert i c
t hveol tage, X axis represents the time, and them wavef

l eft to right).

NotWwhen the time base iIis | arge (such as 200ms and ab
| ong timecaubéesi nsYT mode, the waveform musttdbe triog
time base and can be roughly calcul ated as: ttime numt

base | evel positibe; waftyog wame,tmovedtuhe trigger
The case that trigger position iIis moved out of the v

ROL&d ROLL Mode

|l n ROLL mode, the wavefor m rioslpllsaFyi g(oghee®® @lglh t Ma doe )l .e fTth

horizontal time base adjustment range of the ROLL mc

|l n ROLL mode, trigger related information ige, netad.i c
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Chapter 5 Horizont al System

700k 250kSa/s

200ms

200ms =

D"IZ-';LT

Fi gud eRGLL Mode

|l n ROLL mﬂetopstes[s wavef.na@Iaisrp)Itaq;clpe&rsswaveform
acquisi t®nhp pxesste single sequence, it will stop

acquisition.

ROLL mgeeeirall y used to observe waveforms with freq
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ROLL mode is defaulted as open. When the time base i
mo de. | f the signal to be trigger eod fundcer RaOLILarmpeal et. i
Rol | mode on and of f: Il-e MmAC ohnhneEmenp Ui, om apy o hecawf t
mode on andigfulf)e( S&%hen tbe roll mode is on and the t
oscil |l oscolpley aeunttoenrast itchae r ol | mode .

Fi gut eRd®bI | Mode On/ Of f
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Chapter 5 Horizont al System

XYYOoXY Mode

The vertical amount of CH1 is displayed on the hori z

di spl ayed on thieg wdeeXt¥y cMoldeadxi s ( see
You can use XY mode to compare the frequency and phas

XY mode can be wused tdors pslencseepresa stsau f dkipsepgl odeyn asyteroers sv o |

current, for example: plotting a diode curve.

You cantaksocuuser to measure the waveform in XY mode
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Micsig run 350k 125ksars

|
III'I:-‘l'E'
Fi gud eX¥ Mode
XY Mode Exampl e

This exercise shows the wusual practice of XY dd spl ay

of the same fLegasapovwusumehpbotdhe
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5 Horizont al System

1)

2)

3)

Conn

CH2.

Pr e boe t

Dr ag

and

The

t wo

ect Si ne

signal s

wave Si

0 etdh atn

extend signals f

gnals to CH1 and connectt &I

b uiiDti snojl mtya he mai n fXeYoiuil i mb e&Bas el

tt heey dars@ |l @ag/ntscr een.

or viewing.

phase(dahf beenakcul ated using the fol

channel s

are the

pe

same) :

~

D 4
OFI —I %

ect
A2, ust
oevi ng
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4)

5)

6)

164

Signals centered on the display screen

Measuring the phase difference 90°phase difference The same phase

Fi gud eX¥ Ti me Base Mode Signal, Center on t

Tap A€ hresbaurt t on t o open the horizontal <cursor.

Set the cursor y2 at the top of the sigguallvieend nt he

the uppgerneirgltf the screen.

Move yl and y2 cursors to theaxiirterRegotvidd it @ppa@aigmt nc



Chapter 5 Horizont al System
Micsig run 350k 125ksa/s
Fi gulr® Phase Difference Measurement and
77 The following formula is used to calcul ate the
_e_vz o Y2
sin —Y_l; —G!’CSlny_I
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For exampl o, viafl uteha sf i9y9ty ¥, utehe ssé&c adrRd :

g 512 572
sin —9.97_ —arcsm9.97

55 Zoom Mode

Zoom is a horizontally expanded version of thidnonor me
t wo paFitgulllseZ®oom I nterface). The upper part ow the

view and thesl|ltiowerzpameéed sdhiosvpl ay wi ndow.
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Chapter 5 Horizont al System

Micsig ruv 70M  s0Msa/s

100ms
Tms

Figulrle BZoom I nterface

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 putup menu and ta;m button to turn the zoom function on/off.
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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 horizdiyt#o 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 I swlespltagedwavefbdbhe nar mak ¢
the memory depth. | f the current time base ihse s mal
current memory depth, when the zoom wi ndowatiisc aolpleyr

set to the minimum ti me base Iin the nor mal wi ndow
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Chapter 5 Horizont al System

22 The cursor, mat h waveform, and reference waveform
di splayed in the Zoom window.

3y | f Rol | mode Is stbeped: n &dwehd@ioamdidcwamt i cally tu

mo d e .
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ChapéWverrti cal System

This chapter contains the detailed informati otnho of
read this chapter carefully to understandAiliDesset
oscill oscope.

Open/ dlaomsel ¢ set the ¢, Set probe type

5 5

Adjust vertical sensit, Set probe attenuation
Adjust wvertical positi, Vertical expansion ref
Open channel me n u

Set channel coupling

Set bandwidth | i mit

Waveform inver sion

170
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Chapter 6 Mertical Syste

Thfei gure beli@CWlsBbwaokiheMeaawed after opening the CHI1

Figure6lChannell Menu Display I nterface

The ground | evel of each displayed anal og a@rhatnme | f ari

|l eft dospllag screen.
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