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Chapter 1. Safety Precautions

Chapteafdty Precautions
1.1 Safety Precautions

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

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

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

of us e.

Connect and di sconQeaercrte @tr otblrees ipm otpreurhgnt probe cor

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

Use adapt eSupxmlry ecadawegr. or charge the equipment by g

charge the battery according to the recommended ch
Avoi d exposlad mncatr ctuaouahy.exposed connections and con
Provide proper ventilation.

Do not operate i n wet/damp conditions.

Do not opdraantneabilnre aand expl osive at mosphere.

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

ThARTQ@erosecsi |l |l oscope is intended to be used for measu
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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 AaAT@&cecirdiedgsiatt &ld d s oim It drec on@e nis
withstand sporadic transinent ucsvee rtvhalst aeggeu i uppmetna 1f 0oOr O \

circuits where the iIinstantaneous overvoltage exceeds:s



Chapter 1. Safety Precautions

1.2 Safety Terms and Symbol s

Terms in the manual

These termstmagy @mppeaeat :in

&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:



Chapter 1. Safety Precautions

., User only insulated voltage probes supplied with t

schedul e.

Beforiensuupecgt voltage probes, test | eads, and acces:

damaged.

Remove voltage probes and accessories not i n use.

., Plug the battery charger into the AC outlet before
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Chapt@ui 2k Start Guide of Oscill|l oscc

This chapter contains checks and operations of the ¢

understand appearance, power on/ off , AS@ e toisacgisl |aonsdc or pe

|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 Start Guide of Oscill oscope

2.1 I nspect Package Contents

When you open package afmtseam umenei mtccoplde age tohe dhle {tftl

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

2) Il nspect the accessories

A detailed desAnneokioBfn tihsi sginvaennuailn. AYou can refer

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

| f any damage to 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

e
Atomative Osciloscope
Motk RIOW0A 401 0N

sav SRLTATETTARAN

Fi gul eOR2en Bracket

10



Chapter 2. Quick Start Guide of Oscilloscope

2.3 Side Panel

Fi guz eSi2Zde Panel

There are various interfaces on thensbdéetoh,t BGeoasadi

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

11
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2.4 Rear Panel

Aux out CH4 CH3 CH2 CH1

Micsig

Automotive Oscilloscope
Model: ATO3004 4CH 300MHz

Fi gu3 eR&ar Panel

a) ChitChdre signal measur ement channel s

12



Chapter 2. Quick Start Guide of Oscilloscope

by Aux out is an auxiliary c¢channel, which iIs mainly u

and cascade the current oscilloscope signal to oth

2.5 Top Panel

— ALL INPUTS 1MQ//14pF 300Vrms CAT|

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

Figud eTa2p Ramelmooi ve Oscill oscope

On top of the oscilloscope i.s the BNC interface for

13
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2.6 Front Panel

Micsig
2= 0 1545
100 mv

{12

4

100 mv
[3 1M

1x

Tablet Oscilloscope

Fi gud eFr2ZontA WwPtacnmdt ioMe Osci |l |l oscope

14



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 thnéfPbwek on t he sriedses otfheoq@ﬂWelrcsslbcmlotpteohahredims

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

15
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Turn t hoef fpowecrk switch to OFF, the oscill oscope can
&Caut:Fonced-ofpfowmay result in | oss of unsaved dat a,
2. Bhderstand the Oscilloscope Display I nterf

This section provides a brATe@ e norsécsi d d wcstciogre aunsde rdiess dr
reading this section, you can be familiar with the ¢
time. The specific settings and adjust méiret $ owil lolwi meg
I tems may appear on the screen at a given time but

Fi guG.e 2

16



Chapter 2. Quick Start Guide of Oscill oscope

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

Mics"g Trig A © 6154 my Peak | 250 MSa/s
14 —ENRE)

22

3.00V [T=

21

28 20 19 18 27 17 16 29

Fi gud eOL2ci |l |l oscope I nterface

Di spl ay

17
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10

Description
Mi csig | ogo
Oscil |l oscope statwus, including RUN, STOP,

Trigger point

Sampling rate, memory depth

Tha&rea in A[] o0 indicates the position of
depth

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

Center | ine of waveform display ar ea

Memory depth indicatrix
Current trigger type indication

Current trigger source, trigger | evel

18



Chapter 2. Quick Start Guide of Oscill oscope

No. Description

11 Trigger | evel Il ndi cator
CHACH2CH3CH4h an n e | lcons and vertical sen:

10 chanﬁ:élbrto adjust the vertical sensiti
swipe |l eft from the desired channel and s
channel s; Di splay coupl e met hod.

L3 Trigger | evel adjuudgtomennto, npordadsy darhet hea i g

downward movement s.
14 Display aP€asoohetBBon, USB connection, &
15 Trigger Mode: A(auto), N(Normal ).
16 Automotive diagnostic software presets

Current cha@lniedk sted egdp omp t he current <ch
17
channel
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Description

Hori zontal time base control l con. Tap th

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 catotecvah poditanbor bthet her ope

Trigger quick start metnrui g guedri cpuioak sstwa rpte
Sampl e Mode: Nor mal , Average, Envel ope, P
Aut o Set, Aut oRange

SEQSi ngl e Sequence Acquisition




Chapter 2. Quick Start Guide of Oscill oscope

No. Description

50 %: Touch to set:

., The vertical position of the current <c¢h
27 .. The hopiosont ah of the current channel w
., The trigger | evel to the center of the

The activecur sor back to the center of t r

28 Ho me

29 Phase rulers: help to measure the timing

Tablle D2scription of Oscilloscope Displa

21



Micsig

2.9 I ntroduction Basic Operations of Touch
ThARTQerosecsi | |l oscope operated imgien!|l Wdrlayg .t ap, swipe, s
Tap

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

to exit the menu.

Swipe
Si ngileger ospweinp/ec:l otsoe menus, including main menu, sho
operations. For exampl e, the 4naiThenemluo siisn g preentendo da si

the opening met hod.

22



Chapter 2. Quick Start Guide of Oscilloscope

Peak 250M
THg A ea REVE

® 615.4 mV

3.08 ms

:'79 ] 1907 ‘

Measure Save Sample Display Trigger Auto Userset

Statistics Counter

Freq. RiseTime FallTime Delay +Duty -Duty +Width -Width BurstW. ROV Phase PK-PK

High i RMS CRMS

Fi guft eSI2i de out of Main Menu

Tatphe options in the main menu to enter the correspo

23
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Singfieger dr ag

For coarse adjustments of wvertical position, 41ri gger
Horizontal Move Waveform a Hi3Adjéist Vertical Positiom f or det ai | s.
Pi nch

Fofme adj ust mesnetnss iotfi wietryt i c al
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 asasmdef

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

24



Chapter 2. Quick Start Guide of Oscill oscope

Micsig - ,,
D= 019m s

300 mvV

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 tip on the probe to the ci

ground wire to the ground point of the circt

probe
25
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&Maximumviommmtge of the analog input

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
Auto Set but B will light up

Auto i s AiuvioddMui ot Rahgei s defaulted as Auto Set.

Aut o0 Sem-gl me aut o, and etaltdr 4 ¢ MmeempraeisspliadAys oAUt oo i

oscill oscope can autesmakecahodoyi adpualkt sbal eeandctiftiogg
amplitude and frequency of signals, adjust the wavef
adjustments, exit from the autoeaes, the AAutoo i n t
Channels may be automatically opened. Any channel gr

closed automatically according to the set threshol d

26



Chapter 2. Quick Start Guide of Oscilloscope

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

Fi gud eOR2en Aut o Set

Aut omati c configuration includes: single channel anc
time base, vertical sensitivity and trigger | evel of
|l i mit sets htoiftulsletlsamadgwiDdCt coupling mode, the sampl

edge trigger and the trigger mode i s automati c.

27



Micsig

NotTehe application of Auto Set requires that the fre

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

Micsig

D=0 1918

9 A ©169.2 mv

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 opansdfuncthenmesumutual ly exclusive wi't

28



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.

29
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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) ltcanqui ckly view several contoscaiolukoscgpal sTwi $ hbuwm
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

30



Chapter 2. Quick Start Guide of Oscilloscope

2.13 Load Factory Settings

Open the main menu, tap AUser Settingso to enter the

for |l oading facump.r yPrseesd i m@Qko wand Ipomgpd the factory s

factory settgog®2Ps shown in Fi

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 éitetna ,entapr AtUB e r8aslefr OA dijtod setmd-ceq laig lahrea tlaaupt n

mode. Wheoatihler auton function iIis active, the upper |

31
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and after calibrating is finished, the word-in red
cali bration function can make the oscill oscope maint
Autcal i bration should be done without ©probe.
Autcal i bration process takes about two minutes.

| f the temper atN,r ewec hraencgoensmeanbdoevdeutlsOé i & r pe i ooar m t he

Manuzadr o c adTihker aotsican | oscoper cupploe & ch e lm acd i drikn ¢ h e
button in theoluomwlen tbhétfoocadramanadelkspsayecttbhbiedtw st
channel to be adjusted, anod nsalniudae |tyh ea dw ainadgHulot,rhne uzpe raor

' @Lbutton-tware ftihree zer o posi-13on, as shown in Figure

32



Chapter 2. Quick Start Guide of Oscill oscope

55M Normal 250 MSa/s

Ops
v

Fi gur® Manual zero calibration

2. 15 Passive Probe Compensati on

Before connecting to any channels, users should make
channel. The probe without compensation will | ead t c

33
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can optimize the signal path and make m@Nasrurabnewd, mic

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-23.

34



Chapter 2. Quick Start Guide of Oscilloscope

Fi gulr® Rrobe Connecti on

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

4) Adjust the oscilloscope channel attenuation coef fi

35
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5) Ta-buttmanoally adj ust «eéeres iwtaivweiftofr mmmwdekerharciadzont al

shape of the wa¥Y4¢form, see Figure 2

- = X 5. MNormal 1GSa/s
Micsig i .., S
=N 0333

Ops
7]

Correct =——p

Compensation

Over -
) -876mV [2>
Compensation ~

Under —p
Compensation

Figur4e Rrobe Compensation

36



Chapter 2. Quick Start Guide of Oscilloscope

| f the waveform on tdtempensani-oompbowiivoeendunpgeease

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

shown i nlS5.i gure 2

I

Fi gur®e Rrobe Adjust ment

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

the probe, so as to avoid electric shock.

37
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6) Connect the probe to alll othennebcobtbbkbtopeopbanaote

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 bepredenheepeobei sasboygkring to

When the probe is connected a volt-agadsboorpeevdaotn
shock.
Before any measurement, please correctly connect t

2.16 Modify the Language

To modify the displ ald 3 aSegtueaigreg 8 od earsd . Irred wetr Meot Ho d

38



Chapter 3 Automotive Test

Chapt eitnoo3t iIAve Test

Thi s chapter contai ns Amdsutt oonfo ttihvee toesscti |al popslciocpaetsi oi nns
purpose is to help users quickly troubleshoot and | c

read this chapter carefully to undegcitlalnals adipee sg.ener &

Ve ~ ~ ~ Ve ~

All el ectrical equi pment of the caiboias dpagwearcedtby a
|l n this power system, the generator supplies power t
generator i s Whoenk itnhge npoowearl lggener ated by the gener at
ofboard electrical equipment, the battery participat
engine Iis working normalIny, cihtarigs ngmede snearfyrt d hen dar
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 :¢

39
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supply when the engine starts iIis completely providec
capacity to startATG@Geresgecafsmoosbkli yl oFBt®pe can t e:

starting circuit to test whether the charging/ startdi

are as' foll ows:

Click .e‘nictchre | ower right corner of the okcill osco

55M Normal 250 MSa/s

Ops
v

(cH1 p—vol
300 mv R
Sensor 24V
Charging

Actuators

Alternator
ACRipple Please connect Ch1 to + of battary with BNC-Banana,

100 mV Ignition connect Ch2 with Current Probe.

Ford smart
Alternator

Networks

12V start
Combination

24V start

Cranking
Current F ™
1X =

100 mV
F 1M
1X =

Fi gule CBarging/ Start Circuits

40



Chapter 3 Automotive Test

3.1.112%ar gi ng

12V charging is suitable for gasoline vehicles. Use
oscill oscope, and the ot henregeantd vies ecloencntercotdeeds toof tthhee
alligator clips (the red wire is connected to the re
the black clip. negative el ectrodrenent fclyamp nefed6 @ ®A
connect the BNC of the current clamp to channel 2, t
clamp to the output power | ine of the generator.

The alternator provides power to the vehicle. There

charging voltage is generally between 13.5V and 15. (
current of thHergeanematdelds off diff ferent manufacturer .

according to the vehicle.

41
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Note: The generator adopts AC power generation. The
The voltage can be measured by a multimeter. However
correct readionrgns ,c aann db et hjeu dngaevde fby an osci |l |l oscope.

The specific opera2dion is shown in Figure 3

Normal 250 MSa/s

300 mV
Sensor

24V
Charging

Actuators
Alternator

ACRipple Please connect Ch1 to + of battary with BNC-Banana,
100 mV Ignition connect Ch2 with Current Probe.
Ford smart
Alternator
Networks

12V start
Combination

24V start

Cranking
Current

100 mV
F 1M
1X =

Figu2e 12V Charging

42
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3.1.2¢Charging

24V charging is suitabl eprfooae sdsi eisselt hvee hsiacrhee sa s Tthhea to g
reference voltage is 26.5V~30V. |t can be test-ed wit

3:

55M Normal 250 MSa/s

12v
Charging

Sensor

Actuators
Alternator

AC Ripple Please connect Ch1 to + of battary with BNC-Banana,
100 mV Ignition connect Ch2 with Current Probe.
Ford smart
Alternator
Networks

12V start
Combination

24V start

Cranking
Current

100 mV
F 1M
1X =

Figu8e 23V Charging

43
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3.1. A ternator AC Rippl e

ThRTO®scil |l oscope can test the charging ripple and as
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 Dblack wir
start the test. At thisAQG,i naend twhea to sicsi |diosspcloapyee di si sc c

based on the DC waveform and the difference rel ati ve

As shown -4nbé&l gwre 3

44
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ve Test

D= [ 19:35

Sensor

Actuators

Ignition

Networks

Combination
Test

12v
Charging

pZAY
Charging

Ford smart
Alternator

12V start

24V start

Cranking
Current

Mormal 250 MS

0ps
7]

Please connect Ch1 with BNC-Banana.

Figu#de CBarging

Ri ppl e

45
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Us

a l

ge
bl

Us
t h

St

W a
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ehicl e

Wi

Wi

dt h
dt twh

rt Generator

na cabl et,hec oonsnceicltl oosnceo peen,d ctoon ncehcatn nte
ground (battery negative), and use
control Il i ne. Use BNe& dociblaln@anao galt
nected to the black alligator clip
ected to the feedback of the gener e

mp of 600A and above, connect the E

, and clamp the current clamp to tt

and start the test. Among them, tF
modul ation signal/LIN |Iine; the f ec

modul at dbeapbageadl on channel 3. | s t
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ve Test

Us e AfT@es c i |

Sensor
Actuators
100 mV Ignition

Networks

Combination
Test

| oscope to test

12v
Charging

24V
Charging

Alternator
AC Ripple

12V start

24V start

Cranking
Current

t he

Mormal 250 MSa/s

0ps

Vol

Please connect Ch1 with Current Probe.

Fi guHe F®r d

Fo

C

Focus

us

Smart

smart-5generator

100 mV

F M
X =

Generator
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3.113V Start

Use AT@es ci | l oscope to test the start of the gasoline
battery is maintained in the nor mal range. Use a BNC(
oscill oscope, andl iupe ttavocllammet lme¢ | p@gxaittoirve and nega
connects to the red clamp to the positive pole, and

current clamp above 600A, cdaoammedto tchhea nBiNeQ @2f, tthuer nc uor
clamp, and clamp the current clamp to the positive
entire positive or negative | ine. iSttyay(,p @aiyt iavd equri rc

the positive to the negative of theb6battery). The s

48
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Test

Actuators
100 mV Ignition

Networks

Combination
Test

The foll owl

year :

12V
Charging

24V
Charging

Alternator
AC Ripple

Ford smart
Alternator

24V start

Cranking
Current

ng f

Please connect Ch1 with BNC-Banana,connect Ch2 with

Current Probe.

Normal 250 MSa/s

Figu#6e 12V Start

gur e

S

t he

actual

100 mV
F 1M
1X =

measur ement

49
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1k Normal 2 kSa/s

Figu#7e S3arting voltage and current

3.1.264V St art

Use AT@es ci | l oscope to test the starting process of t
performance of the battery iIs maintained in the norrt

specific operatB®8n i s shown in Figure

50
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vV e

Test

Sensor

Actuators

100 mV Ignition

Networks

Combination

3.1.Cranking

UseAB®sci ||

(automobil e

12
Charging

24V
Charging

Alternator
AC Ripple

Ford smart
Alternator

12V start

Cranking
Current

Normal 250 MSa/s

Ops
v

| CH2 jo—Cur

Please connect Ch1 with BNC-Banana,connect Ch2 with
Current Probe.

Figu8e2&\ar$

Current

oscope with a current

or

di

esel <car),

observe

100 mV
F 1M
1X =

whet her

t he

51

probe to conduct a
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and connect the BNC of the current clamp to channel
current clamp to the positive or negative power | i ne
| I ne. Payhatpesittiionetand negative polarity (positive
battery to the negative electrode).

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

55M Normal 250 MSa/s

12v
Charging

300 mV
Sensor

24V
Charging
Actuators
Alternator

AC Ripple Please connect Ch1 with Current Probe.
100 mV Ignition
Ford smart
Alternator
Networks

12V start
Combination

24V start

100 mV
F ™
1X =

Fi gu#9€r 8nking Current
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32 3AT1 01 O 4A00O0

The senslogctirsominc signal c¢onwveelrescitorni cdaelv iicnef otrhnaatt icoonn v
and reports various information about changes in the
flow meter instalamed tlke weelemot thlee aval yeldcam measur e
i nto the engine through the throttle valve. 1t conve
engine ECU ( c,ohngt rcoolntcroonip ucteemp)otr e espondsing f§ luel i nj ec
the change of air flow to achieve the goal of the be
|l ts function is to convert the vehpi ccloempsupteeerd iTrhteo ta

controls the shift timing to achieve upshift or dowr

With the continuous devel opment of cars in the direc
the car body has shown a trend of shartpbi@wvdeasares af

the compd@Byer iTehnse speci al oscill oscope can directly m

53
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comparing with the standard waveform during nor mal C
ATQ@eries oscilloscope can test the foll otwiimg wawefso

with the standard waveforms to help users find probl

3. 2ABS

The ABS wheel speed sensor is divided into analog ar
Il s a sine wave, and the frequency of the sine wave
power , si gwdal ,t haen ds iggrnoau | ine needs to be tested, th

frequency represents the speed.
When testing, use BNC to banana cable, the BNC head

connected to the sensor or the ECM pin -L10:test 1/ 2/ ¢
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3

Aut omoti ve

Test

3. 2A2cel

The accel

power ,

Charging
Start Circuits

Actuators
100 mV Ignition

Networks

Combination
Test

signal

erator

Accelerator
Pedal

Air Flow
Meter

Camshaft

Coolant
Temperature

Crankshaft

Distributor

Fuel Pressure

Fi gulC

P

erator

55M Normal 250 MSa/s

Ops
v

Digital

[ cH2 J—vol

CH4 Vol

edal

pedal I s t

and ground.

h e

Di

BBS Wheel

signal

Vi

Speed

ded

100 mV
F 1M
1X =

of

nt o

t

Sensor

he aut omobi l
anal og/ anal c
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signal s, u swoa Iwayy st,

accelerator pedal
other is the same
vol tage range is f

t he s ame)

UsART®O®scill oscope t

56

h eornee arse dtevi ati oa. 8Vgnahichhne Seg
s d@.p3 ¥¢,s swidt, h alhealp rt hes ottthee ra d cse l4e ré
direction sif@nalV, bt 4o h5Ve v o(litthaed &/

or reference only, the voltage rar

o test the accelerator -bedal sensc



Chapter 3 Automotive Test

Mormal 250 MSa/s

0ps
7]

Charging
Start Circuits Analog/Digital

Actuators A
Air Flow

Meter

100 mV Ignition

Camshaft

Networks

Coolant

~ ,, Temperature
Combination

Test
Crankshaft

Distributor

Fuel Pressure

Fi gulrle RBccel erator Pedal

The following picture is the actual measur ement di

57
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Micsig
=M@ 20:08

3. 2ABT FI ow Met er

Air fl ow meters generally have vane type, hot wire t
are both analog output, and the output voltage I s pt

| i near r atbieo,c olrtr ecdedls itnot he ECM; the gener al out pu

58
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voltage rises rapidly during acceleration, reaching
return to the i1dling voltage; the output shows 0V or
The digital type has a digital circuit iIinside the se

represent the air flow. A higher frequency means a h

end to chasaoell|l dsodbpéheTlbe bl ack plug on the other e

connected to the signal wire of the air flow sensor
pedal and release it to test, you can view the wavef
Use ATMes ci | |l oscope to test the throttle air fl owmete
anal og, digital, and hot wire, pl ease test aceordi ng

12:
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60

=M 19:36

100 mV

Charging
Start Circuits

Actuators

Ignition

Networks

Combination
Test

ABS

Accelerator
Pedal

Camshaft

Coolant
Temperature

Crankshaft

Distributor

Fuel Pressure

MNormal

Ops
L

®' AirVane Digital

Hot line

Please connect Ch1 with BNC-Banana and notice the
waveform display and measurement of oscilloscope when
car in working.

100 mV

F

1X

™
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3.2Cdmshaft

The camshaft sensor is generally used for timing, ar
determine the timing of the vehicle. There are one ¢

of four i1 s Qecrmmadan vcedmnys lsarfatl lsensors are Hall type/ind

Hall sensor output is sqguare wawei,r ehi gpho weorl,t asgieg ncaaln,
I nductive sensor output is a sinwiwayveAf€igraltatiseqgl

the type sensarveiss (mihletrieplies @i md swi ng piece at the

changes, and the position of the No. -wl rceey.l inder i s |
Use a BNC to banana cabl e, connect one end to channe
grounded, and the red connector uses a needle to cor

Shown i nl3Figure 3
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Normal 250 M

0ps
v

Charging
Start Circuits ABS ®' Hall Effect Inductive

Accelerator LB

Pedal

Actuators .
Air Flow
Meter

100 mV Ignition

Networks

Coolant

Temperature Please connect Ch1 with BNC-Banana.

Combination
Test

Crankshaft

Distributor

Fuel Pressure

Fi gulr® Gamshaft

Thfeol |l owing figure is the actual measurement diagran

model :
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Test

3.2CbHBol ant
The cool ant
t he

T A 2760 v

Figur4e Gamshaft

Normal

0ps

Temperatur e

temperatur e

temperatur e

nNcreases

40 kSa/s

X1: 1ms

15

cr

Ssensor

t he

a2bms

position sensor (Hal/l
I s usually call ed a
resi stance becomes

63

S
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t h

Us
t h

mperature changes slowly, so the voltage also char
e output voltage can i ncrease with the water tempe
wever, there is a special sensor call ed Vt wd eVia u xhhea
hicle is cold. As the vehicle starts, the temperat

ring nor mhad o¢pmher ateihome,| e temperature ris&d&d, delgere ets|
e ECM wil | switch the voltaged4V,0 smakaes tthe asemhiseowe \

| tage output at high temperatures.

e a BNC to banana cable, one end is connected to
e black plug, and the red connector is connected t

olant) wiéeh a needle prob

UsATO®scil |l oscope to test the coolant tempel&ture ser

64
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55M Normal 250 MSa/s

Ops
v

Charging
Start Circuits ABS e Vauxhall Simtec

Accelerator
Pedal

Actuators §
Air Flow
Meter
100 mV Ignition

Camshaft
Please connect Ch1 with BNC-Banana.

Networks

Combination

Crankshaft

Distributor

Fuel Pressure

100 mV

F ™
X

Fi gurfe Gool ant Temperature

3.2Chankshaft

The crankshaft sensor is installed i n many places,

ECM judges the precise position of the engine based

65
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type: the i1 ndu
mi ssing in the
Gener-awi lppwaer ,
oscill oscope,

t he camshaft S

ction type

mi ssing

signal,

and

t he ot her e

ensor wi t h

Use ATMes ci | | oscope to

66

test

t e-

output is usual
wt hep; t hhe Keahd
ground. Use a
nd I s grounded

a needl e.

the crankshaft

'y a

S

i ne W

-
C

Oy psensbput s

BNC

wi t h

t

t

o

bana

he bI

poelsG:ti on s

-
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Normal

0ps
v

Charging
Start Circuits ABS @' Inductive Inductive(Running)

Accelerator Hall Effect
Pedal

Actuators N
Air Flow
Meter
100 mV Ignition
Camshaft

Networks

TE%%‘;'%‘}LE Please connect Ch1 with BNC-Banana.

Combination
Test

Distributor

Fuel Pressure

100 mV
F ™
1X =

Figure @Grankshaft position sensor

The figure below is the actual measur ement of the
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22M Normal 100 MSa/s

Ops
v

1111Hz

3.2.7 Distributor

Di stri butor appeavrosl toang emocdaebllse swi tahn dhidgihst ri but e t he
sequence. Di stributors generally havewHaé¢]|] veophrtagad

and groundi.s Tsheu aorud pwav e . |l newvucei. védheypeaetpstgesesahtb

68
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banana cable, one end iIis connected to channel 1 of
grounded, and the red connector I s connected to the
Use AT@es ci | l oscope to test the distributor sensor (d

speci fic operati-bh: i s shown in Figure 3

55M Normal 250 MSa/s

Ops
v

Charging
Start Circuits ABS ® Hall Effect Pick-Up Inductive Pick-Up

Accelerator
Pedal

Actuators N
Air Flow
Meter
100 mV Ignition
Camshaft
Please connect Ch1 with BNC-Banana.
Networks

Coolant

- — Temperature
Combination

Crankshaft

Fuel Pressure

100 mV
F 1M
1X

Figur®e Bi stributor
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3. 2F8el pressur e

Fuplessure signals -peaesalt ¢ yf aplpemaai on i ghensors or
pressure is relatively high. Generally, the fuel pr e
Il ncreases wid haddhel eamatibcard odexdzhdf widinlo | affect the volt
Use a BNC to banana cabl e, connect one end to channe

grounded, and the red connector uses a needle to cor

UsAT®O®scill oscope to test the fuel press#4B8e sensor, t

70
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Test

Charging |emperature
Start Circuits

Crankshaft

Distributor
Actuators

100 mV Ignition

Networks Knock

Combination Lk
Test

Road Speed

Throttle
Position

Normal 250 M

®' Common Rail Diesel

Please connect Ch1 with BNC-Banana.

Figur& Buel

Pressur e

Sensor

Test

71
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3. 2KAock

The knock

Ssensor

and a signal wil

gener at ed nldy ttheaep il

reinst al

There may

combust .

and t he

Use a BNC

grounded,

UsSAT®s c i

72

on

f uel

ed,

be sever

chamber

t o banan

and t he

oscope

pl eas

so¢coDan

t

S -wipasssvgndéevaod, ggenaedal hp BXxt e
be generated when it I s subjected
mgn,ala ampl i tude generally does not

e be caref ul not t o cause excessi\

al reasons for knocking: the ignit
, the enfguele tamperias ureoilsedamo thh

€ omnvu mber

a cabl e, connect one end to channe
red connector I S connected to the
o test the knock selmMsor, the speci
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Normal 250 MSa/s

D=0 1936 0ps
v

Charging lemperature
Start Circuits

Crankshaft

Distributor
Actuators

Please connect Ch1 with BNC-Banana.
- Fuel Pressure
100 mV Ignition

Networks

Combination leml
Test

Road Speed

Throttle
Position

100 mV
F 1M
1X =

Fi gur® Knock Sensor test



Micsig

The foll owing picture iIis the actual measur ement

1) 8154 mV

M"cs"g Trig A 22 k Normal 200 kSa/s
2 [ 0208 Ve 0ps

3. 2.L1aOmb d a

The Lambda, or Oxygen Sensor is generally installed
feedback sensor used to sense the oxygen content 1in

situation Iin tdére zodmmbadituostn tcha mbuel supply of the e

74
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There are several types of oxygen sensors: titanium
sensors; the signal switching frequency I s about 1 I
vol tage is highhiwhken anrde tniextwalet age tis | ow when the
Use a BNC to banana cable, one end is connected to

the black plug, and the red conyggendor of stbenoveygged ¢t

needl e. Use a é6,NCcdmndeéath amme cabd t o channel 2 of the
ot her end, and use a needle to connect the red conne
there I's no rear oxygenwsehsoo, measueset cusreaequi cead)
current clamp to channel 3 of the oscilloscope, and

UsATO®scill oscope to test the oxygen s-B@sor, the spec
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Normal 250 MSa/s

Charging |emperature
Start Circuits ® Tiania Tl

Crankshaft

Zirconia with heater Zirconia Pre & Post Cat

Distributor
Actuators

P - Fuel Pressure
100 mV Ignition

Networks Knock

Please connect Ch1 with BNC-Banana.
Combination
Test

Road Speed

Throttle
Position

Figuz(® Bambda (oxygen sensor) test

foll owing picture I s thetachumbdeamkeasturexggénds ac
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IEH 10 kSa/s

-298 mV Ep~

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

The MAP, or I ntake Pressure sensor iIis used to sense
determine the fuel supply, vacuum (or Ilight 1|l oad),
and digitalyeug8uah rest h@goeer, signal, ground, or to
For the analog signal of a gasoline engine, when th
I's 0, and the output i s generally about 1V at idlin

depressingrthehactblet ate

the voltage

For the anal og
accelerator,
UsATO®scil |l oscope t

78

o

signal of

test

opens and

t he2 .d0 \e satl

can be seen

the 1 ntake

t he

vol tage

r

S

€

€

iechigii mge , s g dheed .v 0A ft

t o

rise, wh i

c h

pres-28d0r bebewsor ,
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=M 19:36

Charging
Start Circuits

Actuators

100 mV Ignition

MNetworks

Combination
Test

Normal 250 MSe

lemperature
' Analog IGLE]

Crankshaft
TMAP

Distributor

( CH1 Y}—uVol

Fuel Pressure

Knock

Please connect Ch1 with BNC-Banana.
Lambda

Road Speed

Throttle
Position

Fi guz2 NMAP

(i ntake

100 mV
F 1M
1X =

pressur e

sensor)
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3. 2.Rloc2ad Speed

The speed sensor is generally installed on the dri ve
of the head of the speedometer, to provide informat.
are 3 wireb; powegrosndgpnaoutput square wave signal (
I nductive signal, sine wave). Use a BNC to banana ce

other end of the black pttaurg IIis gomuedteald tamdt hHdesir@gn

sensor with a needl e. Lift the vehicle as a whole or
the vehicl e, put i n gear to rotmaéeguéeheywbkeetbBe sgdac
with the increase of vehicle speed.

UsAT®O®scill oscope to test the vehicle spe8d sensor, t
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=M 1936

Charging
Start Circuits

Actuators

Ignition

Networks

Combination
Test

MNormal

lemperature
® Hall Effect

Crankshaft
Distributor
Fuel Pressure
Please connect Ch1 with BNC-Banana.

Knock

Lambda

Throttle
Position

Fi guz3® Behicle

speed

Sensor

test
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3.2.TIh3r ottl e Position

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 swittch @i ghalot 21

UsATO®scil |l oscope to test

82

sor I s 1T nstalled on the dr.i
sis for ECM to judge the ir
, connect one end to channe
nector usemosal thiecerd | see nt 0o rc oa
, connect one end to channe
nector uses a needle to cor
e(switch, you need to conn:¢
the vehicle speedd sensor, it
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Normal 250 MSa/

0= [ 19:36 0ps
7]

Charging lemperature

PR Throttle
Start Circuits

T Throttle Switch

Crankshaft

Distributor
Actuators

oyl . Fuel Pressure
100 mV Ignition

Please connect Ch1 with
Networks BNC-Banana,Particularly,Waveform should be
continuously in front 1/4 throttle sport.

Combination B
Test

Road Speed

100 mV
F 1M
1X =

Figuz4 Bhrottle Position Sensor test

The following figure is the actual measur ement diagr

83
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84

Normal 5kSa/s

200 ms

Figuz%®e Bhrottl e

Posi

t

on

Sensor

Di

agr a
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33 ! AOOAOI 0O

3.3Carbon canister sol enoi d val ve

The carbon cannstaflfled geneheael Epxgine compartment anc

to collect the vaporized oil and gas i n the fuel tar
air and causing poll utinoen.enWs e sa cBoN( etcot ebda nt aon ac hcaanbnl e
ot her end of the black plug is grounded, and the rec

solenoid valve with a needle tip.

UsBTO®scill oscope to test the vehicle sp&&d sensor, t
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The f ol

certai

86

n

Charging
Start Circuits

Sensor

100 mV Ignition
Networks

Combination
Test

owi ng

year

Diesel Glow Plugs

EGR Solenoid
Valve

Fuel Pump

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Ouantitv Contral

Fi guZe

fi

gur e

Normal 250 MSa/s

0ps
v

Bar bon

t

h e

cani ster

actual

sol enoi d

measur ement

v al

of

t
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Micsi g Tig A § 5477 v
L= 552 ra

Figuz®e ABudi

Normal 40 kSa/s

Ops

A6

Car bon

cani

ster

s ol

enoi

87
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3.3DRsel Glow Pl ugs

When the engine or the weather is relatively cold, i
required to heat the cylinder before starting. Di es e
connected i nbpeaikastt poweraemndd controlled by a relay
When the ambient temperature is | ow or the engine t e
gl ow plug will be turned on first, and after the pre
engine idling.

Use a current c¢clamp, connect one end to channel 1 of
the glow plug. Pay attention to the direction of t he
ATO@scill oscope can be used to test the diesel engi ni

types: glow plug and single glow plug).

88
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The specific operaz8d8 omeliesw:shown i n Figure 3

Normal 250 M

[~ D 19:37 4 0ps
7]

Charging -
Start Circuits Carbon Canister ® Glow Plugs Single Glow Plug
Solenoid Valve

Sensor

EGR Solenoid
Valve
100 mV Ignition

Fuel Pum
P Please connect Ch1 with Current Probe.

Networks

Idle Speed Conrol
Valve(IAC)

Combination
Test

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Nuantitv Contral

100 mV
F 1M
1X =

Figuz& Bi sel Gl ow Pl ugs
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3.3E®BR Sol enoi d Val ve

The EGR solenoid valve is an abandoned recirculatior
be sucked into the intake manifold again to reduce t
nitrogen oxi @geas iamdt lae he elveudthe goal of environment
one end iIis connected to channel 1 of the oscill oscoyg
connector is connected todtwael g owintdh wa rreeed| @ he EGEF

UsATO®scill oscope to test the EGR solenoi#2d:valve, the
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Test

=M 19:37

Charging
Start Circuits

Sensor

100 mV Ignition

Networks

Combination
Test

Carbon Canister
Solenoid Valve

Diesel Glow Plugs

Fuel Pump

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Nnantitv Contral

Mormal 250 MS

Ops
v

Please connect Ch1 with BNC-Banana.

Fi guz® BGR

s ol

enoi

d

v al

100 mV

F
1X

vV e

™

test
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3. 3Fdel Pump
The fuel I N
the same condition
Use a current c¢cl amp,
the fuel pump. Pay

a extensiconnpor doantdhe

UsATO®scill oscope

92

t

0]

of

t he

tphemgaclandnkr €esaqiu rbiez e d

engine, a

connect

test

t

attention

cord

h e

of t he

good fuel

one end to channel 1

to the direction of

current

el ectroni c -3fOu eble | poump ,

pump

cl amp) .

thro8gkechertcuel

f

of

t he

t
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Test

D=0 1937

Charging
Start Circuits

Sensor

100 mV Ignition

Networks

Combination
Test

Carbon Canister
Solenoid Valve

Diesel Glow Plugs

EGR Solenoid
Valve

Idle Speed Conrol
Valve(lAC)

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Nunantitv Control

Mormal 250 MSz

Please connect Ch1 with Current Probe.

Fi gu3® Bl ectronic

f uel

100 mV
F 1M
1X =

pump

test

93
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3.3.I15dl e speed control valve

The i dle speed control valve adjusts the
| oad conditions of the engine and
engine idregapekdneFvehicles, generally
rapidly to about 1200 rpm. When the eng
decrease, and finallueg.stabilize at the
UsRTOscill oscope to test the idle speed

94

the engine

when th

e

throttle p

t emper

en

l ne reaches

preset v

coditirol

a

v al

C
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D=0 1937

Charging
Start Circuits

Sensor

100 mV Ignition

Networks

Combination
Test

Carbon Canister
Solenoid Valve

Diesel Glow Plugs

EGR Solenoid
Valve

Fuel Pump

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Nunantitv Control

®' Rotary

4 wire & 5 wire

Please connect Ch1 with BNC-Banana.

Fi gu3lk

Mormal 250 MSz

Electromagnatic

13d |

e

speed

control

100 mV

F
X

™

v al

vV e

95

t est
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3.3.16nj ector (gasoline engine)

The fuel I njector I s an electromechanical device, wlt
ECM to start and stop ti mewiorfe fdueeMi cen,) etchted opno weGe nseu e
the ECM camturndlissgt.hdignited by cost, -somet veEbhekl es) a
si nmgdient fuel Il njection pressure is | ow and the airf

combusti on.

UsAT®O®scill oscope to test the fuel i nB@ctor, the spec
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vV e

Test

=M 19:37

Charging
Start Circuits

Sensor

Ignition

Networks

Combination
Test

Carbon Canister
Solenoid Valve

Diesel Glow Plugs

EGR Solenoid
Valve

Fuel Pump

Idle Speed Conrol
Valve(lAC)

Injector(Diesel)

Pressure
Regulator

Nnantitv Contral

Multi-point(Vol)

Single-point(Cur)

GDI(Cur)

Normal 250 M

Ops
(7]

Multi-point(Cur)

Single-point(Vol)

GDI(Vol)

GDI{Vol&Cur)

Please connect Ch1 with P130A.

Fi gu3 2

IS3nj ect or

(Petrol)

100 mV

E
1X

™

Test
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3.31 1) e
Mo s t di
at | ow

vol ume

p i

ezoel

ctor (Diesel)

esedommagn nreasi lufeede! Iinnjeectiiomnti me i s affectec
speed, injection time is |l onger, |l ess inject:i
I's | arge. There are maijnelcyt oBross,c hC xio nvneorns iroani |3
ectric injectors, Vol kswagen Audi's PD systen

UsAT®scill oscope to test the fuel i njector-33di esel €
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vV e

Test

D=0 1937

Charging
Start Circuits

Sensor

100 mV Ignition

Networks

Combination
Test

Idle Speed Conrol
Valve(lAC)

Injector(Petrol)

Pressure
Regulator

Quantity Control
Valve

Throttle
Servomotor

Variable-speed
Cooling Fan

Variable Valve
Timing

Fi gu3 &®

Normal 250 MSa/s

0 ps
v

Bosch CDi3

Piezo(Current)

VAG PD

Please connect Ch1 with Current Probe.

iI3nj ect or

(di esel

100 mV
F 1M
1X =

engi ne)

99

t est
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3.3.Bressure regulator

The pressure regulator is a valve contr odrleds brye af bBa
pump or on the common rail pipe and controls the <cor

pressure r elcioamft rwdlsvd hsp mgdswmnrte oofi lhiegpht er i ng t he oi |

Il ncreasing or decreasing the fuel pressure of the cc
channel 1 of the oscill awgcampe,grtoluem deetdh e ra nadn da hcef rtelde
end of the pressure regulator signal |l i ne with a nee

UsATO®scill oscope to test the pressure LBedgul ator, the

100



Chapter 3 Automotive Test

0= 01937

Charging
Start Circuits

Sensor

100 mV Ignition

Networks

Combination
Test

Normal 250 MSa

Idle Speed Conrol
Valve(lAC)

Injector(Petrol)

Injector(Diesel)

Please connect Ch1 with BNC-Banana.

Quantity Control
Valve

Throttle
Servomotor

Variable-speed
Cooling Fan

Variable Valve
Timing

Figu34e Bressure

100 mV

F
1X

Regul ator

™

test

101
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3.3Q8antity (Flow) control wvalwve
The flow control wvalve, also known as t hemefalsouw er etghuel
fl ow of fuel from the | owrpersessustruer & ucerl Ipiufntp .p ulfrhpe inmotrc

chamber epfr etstsaurhei ghuel pump, the higher the pressure

fuel pient mar y ,het he | ower the pressure. Generally,

UsATO®scill oscope to test the flow contr35: val ve, the
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Test

O=M 1937

Charging
Start Circuits

Sensor

100 mV Ignition

Networks

Combination
Test

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Throttle
Servomotor

Variable-speed
Cooling Fan

Variable Valve
Timing

Figu3e Quantity

Normal 250 MS:

Ops
7]

Please connect Ch1 with BNC-Banana.

(Fl ow)

100 mV

F 1M
X =

control

v al

103

vV e
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3.3.TMhOr ottl e Servo Motor

Throttle servo motor are commonly wused i n electronic
usually used. The ECM controls the throttle servo mc
throttle openisngt ceoemtmondi,t owhadc hby t he throttle posit

ECM t o achliccoop aocd motsred|

UsAT®scill oscope to test the throttle s&86Vvo motor, t
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Normal 250 MSa/s

D=0 1937

Charging
Start Circuits

Idle Speed Conrol

Sensor Valve(lAC)

Injector(Petrol)

: " Please connect Ch1 and Ch2 with BNC-Banana separately,
Injector(Diesel) Normally, The increasing of voltage is caused by

100 mV Ignition ! ! '
increasing vehicle speed.

Pressure
Networks Regulator

Combination Quantity Control
Test Valve

Variable-speed
Cooling Fan

VELEDERENTE
Timing

100 mV

F 1M
X =

Figu3e Bhrottle servo motor test
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3.3.Var i able speed cooling fan

At present, mostspgaed, dmadst me espaed adfi et he fan can

working conditions and temperatures.

Use a BNC to banana cable, connect one end to channe
plug, and use a needle to pierce the red connector i

connect one enhHdetoschbhhostofiepfand clamp the other e

‘N

current on the fan's power cord. (I f you need to te

UsAT®O®scill oscope to test the cooling3fan, the specif
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Test

Charging
Start Circuits

Sensor

100 mV Ignition

RETE

Combination
Test

The foll owi

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Quantity Control
Valve
Throttle

Servomotor

Variable Valve
Timing

Figu3®e BaspabdeCooling

ng pi

Normal 250 MSa/s

Please connect Ch1 with BNC-Banana,connect Ch2 with

Current Probe.

cture

I s t

h e

actual

f

an

test

measur ement
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x x . MNormal 200 kSa/s
’W_'Gs’g Tig A 3 8000 v - e
D= [ 0549 0ps

[7]

CH1: 100.022Hz

Figu3& Gooling fan measurement diagram
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Chapter 3 Automotive Test

3.3.Vlaz i able valve timing

Vari able valve timing i s achieved by adjusting the ¢
with the change of engine speed, so as to achieve 1ttt
BNC to banananeabhe,tcoaomachelo 1 of the oscill oscope

and the red connector is pierced into the variabl e \

Use AT@es ci | l oscope to test the variable valve timing

operation is -3%own in Figure 3
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Micsig

Figu3® Bari able valve timing test

The following picture is the actual measurement di ac
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