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Pref ace

Dear cust omer s,

Congratul ations! Thank you for buying Micsig i nstrur

particul arl y fibay edtyt dor.teicamutti @ ntshe
| f yeurlkad this manual, please keep it properly for

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

wit hout 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 precautions must be undetsbood
any products connected to iIit. To avoid possibkeusahe

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

Use proper Usewernlcgortdh.e power cord specifiedonor th

of us e.

Connect oaamdckcdi a o ICeosnr npercap @rhley.i nstrument probe cor

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

Use adapt eSupxmlry ecdawegr. or charge the equipment by

charge theibgtteryhaccecdmmended charging cycl e.

Avoi d exposlad mcatr ctuauahy.exposed connections and cor

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

Keep product surfaces clean and dry.

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

but do not me et Class B standar ds.
Measurement Category

ThARTQerosecsi | |l oscope i s 1| nteamedieds tion bvee aussuer de nfeonrt nCeaa sewg
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Measurement Category Definition

Measur ement category | I's for measurements perfor mec

are measurements on circuits not ideareirmead )f rMAnh NMRA IdNS,

Il n the | atter case, transient stresses ar ei tvlagti abd e ;
capability of the equi pment.
War ni ng

| EC Measurement Category. UnderthECi @Gauégoey mi nambuagt
circuit terminal with a maxi mum | ine voltageatf 300\
should not be connected to the circuit wivtoHh taglei nes \
present in circuits that AT& eirdiedgsiatt &Id ¢ s ©iml It shaefc em@e nis
withstand sporadic transient overvoltage up to 1000\

circuitdg nsherndg atnhreeous overvoltage exceeds this value
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1.2 Safety Terms and Symbol s

Terms in the manual
These terms may appear in this manual
&WarniWag.ning statements indesatbdatocdult donsesafrtprac

/NCaut Cantion statements indicate conditions or prac:

ot her property.

Terms on the product

These terms maryodp@pte:ar on t he

Dangemdicates an injury hazard i mmedi ately accessib
War niimgli cates an injury hazard not i mmediately acce:

Cautiionmi cates a hazard to this product or other pro
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Symbol & pnotdhct

The 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 Measur ement Ground Ter mi nal

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

AwWar ni ng

| f the instrument iInput port IiIs connected to a circt

4800VA, to avoid electric shock or fire:



Chapter 1. Safety Precautions

., User only insulated voltage pr ovbaelse nstu ppprloideudc twiitnhd itc

schedul e.

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

., Plug the battery charagremeddtnitrmog tihte tAdC tolud lierts thred me ret
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Chapter 2. Quick Start Guide of Osc

This chapter contains checks and operations of the ¢

understand appearance, powaronom/eqfufi ,r Aclee ettoisacg 9l el dorfsde 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 -aalaidbron
., Understand the oscill , Passive probe compens

|l ntroduction to basic, Modify the | anguage



Chapter 2. Quick Start Guide of Oscill oscope

2.1 Il nspect Package Contents

When you open packaegehatket heecasptumphéeéaaccordi ng
1) I nspect if there is any damage caused by transport

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

pass the el ecctarli cparlo paenrdt ineesc htaensit .
2) Il nspect the accessories

A detail ed desidnnedgoifBrn hiis gnavnwemlinYou can refer it

compl et e. | f the accessocobes$ aaifce Miges1gigmg drocdd mag ¢
3) Il nspect the instrument

| f any damage to oscilloscope is found by $he appe
pl ease co®@tagenMiosi ocal officeo tfansegoilirttmdirmmer

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 o0sdielxl dd ogpea sf Itad fihyel adn t tht

bracket and open the bracket by-I1slightly wupwards for

- ™
sav SRLIAEETTARNY

Fi gul eOR2en Bracket

10



Chapter 2. Quick Start Guide of Oscilloscope

2.3 Side Panel

Fi guz eSi2Zde Panel

There are varisceusleinfethacescohl|l oBeonpbutfoopRPRoBerbdbuntrt

compensation signal out put , -dfSIB IHock,, &a&dDdMI P o WerB 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) ChitCh4 are sighakchmeasglsemen

12



Chapter 2. Quick Start Guide of Oscilloscope

b) Auxuto i s an auxiliary channel, which I s mainpg used

and cascade the current oscilloscope signal to oth

2.5 Top Panel

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

@ @ @ @ @«

FigudeTd2p Ramelmooi vee Osci ll oscop

On top of the oscilloscope iIis the Micsig UPI esniver s

and automatically communicate scale factors on the ¢

13
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2.6 Front Panel

Micsig

D=0 1545

100 my
F M

L]
100 my
F 1M

1%

Tablet Oscilloscope

Fi gud eFr2ZontAWwPtamm@®s oife|l oscope

14



Chapter 2. Quick Start Guide of Oscill oscope

2.7 Power on/off the Oscilloscope

Power on/off the oscilloscope
First time start
Connect power adapter to theuddgdcinlofobeompe esasrd tome

Check tonéfPbwek on t he sriedses otfheoq@»iWelrcsslbcmlotpteohahredims

Power on

5

Press the @otwoerstbaurtttotnhe i nstrumento whiploaveenswmpipn ¢ .

Power of f

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

5

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

Powef f | oc k

15
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Tur n

t hoef fp olwecrk s wi t

&Caut:Fonced-ofpfownﬂay r

2. 8

Thi s
read:i
ti me.
I t ems

Fi gug.

16

Under st and t h

ch to OFF, t

esul t i n | os

e Oscill os

he osci l

s of uns

cope Di

| oscope can

aved dat a,

splay 1| nt

section provides a brATe@ e iloirsécsi d d wdstciogme ecagndda rcdee.s CA

ng this section,
T hsee tstpi encgisf iacn d
may appear on t

e 2

you can be
adjust ment s

he screen at

familiar
wi | | b e

a given

wp d hi dlhe
det ai |l ed i

towme bnot

n

(

r
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1 915 10

MiGSig g 1A & 6154 mv
14 =l 1550 A

22

3.00V [T ssm—

21

28 20

354 3 68 4 5 2 25 26 11 12

Peak | 250 MSa/s

19 18 27 17 16 29

Fi gug eO2ci | | oec ®p &s pll mtyer f ac

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 ttiimme dthewhi 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 I ndi cator
CHACH2CH3CH4h an n e | l cons and vertical sen:

chanﬁ:élbrto adjust the vertical sensiti
swipe left from thepedesighedtohahomnesle; amDd sg§

channel s; Di splay coupl e met hod.

Trigger | evel adjustment, press on the bu

downward movement s.

Di splay aP€asoohetSBan,onySBadaremregc | evel,
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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Description

Hori zontal i meomasdapobnhheol eft/ right titme

base of the waveform. Tap the time basemet

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 | ndd actaet ottheec azherpondi t i on of the o0pe
Trigger quick start menu indicator: swipe
Sampl e Mode: Nor mal , Average, Envel ope, P

Aut o Set, Aut oRange

SEQSi ngl e Sequence Acquisition




Chapter 2. Quick Start Guide of Oscill oscope

No. Description

50%W: cAouo set:

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

The activecerscsent bac&«f tohé hscr ee

28 Ho me

29 Phase rulers: help to measure the timing

Tablle D2scription of Oscilloscope Displ a

21
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2.9 I ntroduction Basic Operations of Touch
ThART Q@ erosecsi | | ostceasspenacapndrya by-ftager sawr pg, singl e
Tap

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

to exit the menu.

Swipe
Singileger swipe: to open/closéecménmenui baktudnngnnoaibph
operations. For example, the 4naiThenemluo siisn g preentendo da si

the opening met hod.

22



Chapter 2. Quick Start Guide of Oscilloscope

Peak 250 MSa/s
® 6154 mV el

Trig A Y
) 3.08 ms

:'C.\\ 1] 1907

Measure Save Sample Display Trigger Auto Userset

Statistics Counter

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

High

Fi guft eSI2i de out of Main Menu

Tap the options in oheempondmegustomentter the <c

23
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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.
Pi nch

Fofme adj ust mesnetnss iotfi wietryt i c al

2. 10 Mouse Operation

Connect t heilU®&BuHKiestter ftahcee, t hen operate the osagihltl os
buttoorahld wheel of the mouse have the s#8me sf anactcih@n

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

24



Chapter 2. Quick Start Guide of Oscill oscope

Micsig . » @®ov
I 0 9m -

300mv

Fi gud eMRuse Cursor
2. 11 Cowmedbe to the Oscill oscope
1) Connect the probe to the oscilloscope channel BNC connector.

2) Connect the retractabl

probe grmreund whe ground point of the

C

e tip on the probe to

rcui

t

t

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

Category | 300Vrms, 400Vpk.

2. 12 Use Auto

Once the oscilloscope is properly conn'ed godchI ye
configuresddmee otscibd the best dWhiplleayt led fexdisl Ifmsgc dmh

Auto

Aut o Set but m=sn wil | | i ght wup

Aut o Is AuvioadMui ot Bahgygei s defaulted as Auto Set.

Aut o0 Setngil me aut o, omAlutkmtd 4¢ me@mpdbnsphayspper | eft
oscill oscope can automatically adjust the veertical ¢
amplitude and frequency of signiade ,amdjdisdpltaiw ewne eif

adjust ments, exifiAufbmomt hbeuppéono kett ¢thbener disappec

Channels may be automatically opened. Any channel gr

cl osed autcomatiingaltloy tahce set threshold I evel. The th

26



Chapter RarQuGekds& of Oscill oscope

Source can be automatically triggered, and tohre ttyr itgoc
the current signal or to the maxi mum signal
Open t he TMmafAnodtoe nupen the auto set menu, I ncl wdyieng ¢

setting and trigger source setting.

Measure Save Sample Display Trigger Auto Userset

AutoRange

Auto Channel

detection Threshold level

Auto trigger
source setting Current

Fi gud eOR2en Aut o Set

Automatic configuration includes: singleechannebntaat
time base, vertical sensitivity and trigger | evel of
l i mit sets to full bandwi dt h, It sets as DC couplinc

edgeetragd the trigger mode i s automati c.

27
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NotTehe application of Auto Set requires that ©wvkeifore
I's greater than 1% and the amplitude I s aSetl eaaidltl 2fm\

Micsig

= 0 1918

9 A ©169.2 mv

Fi gulr®® ARuto Set Waveform

Aut o R@oagei nuously automatic, the oscill oscoplaecont.

and triggetrtilmeveardannera arcecaolrdi ng to t Hda mag mdidgtffuadsdntdend

needs to be opened in the menulAufTbi.Sefunction iIs mut
28



Chapter 2. Quick Start Guide of Oscill oscope

Open the maimummouoped the auto range menu for the ¢
oscill oscope autad mange hfeumatciidmh oiscsotper we | | | adi omat |
vertical scale, horizontal time base, trigger | evel,
automatically change, and thiensaghat Oobeschabtgaeedht

automatically recognize and make the appropriate che
Aut o range: Turn the auto range function on or off
Vertical scale: Turn on the vertical scale automat
Hori zont aTutt mrmen haogse:zontal time base automatic adj

TriggeTurlmesyedmdtjluesstautrd 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 wusually more useful than Auto Set under 't he

1) It can anabjyeet stigndayrsamiuc changes.

2) Iltcanqui ckly view several continuous signals Wwiutthout
I f you need to use two probes at the same ti me, or
ot heri shafnud I

3) Controltheaut omati c adj ustment setting of the oscill osc

30



Chapter 2. Quick Start Guide of Oscilloscope

2.13 Load Factory Settings

Open the maWsemedDanpt emper t he uiFfarct e ydaidmag tt thaeaa.i aT aop
for |l oading facup.r yfOrkaanddi hg@ga dwi hle pagtory settings.

factory setting$%$2is shown in Figure 2

Measure Save Sample Display Trigger Auto Userset

Self Adjust

Please make sure to reset factory config!

Figurz 2oad Factory Settings

2. 14 Ugsal Abtrat i on

Openmaihe meldsgéttcapent er t he uiSet fsoAoi iestf egad ler @aul @n

mode. Wheoalkihlkerauton function is activdéCaltihbei autpipreg , |

31
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and after caeldi,brtantei nngorids ifni nriesdh di sappears. -When the
cali bration function can make the oscill oscope maint
Autcal i bration should be done without ©probe.

., Autcal i brati on ptrwoc ensisn uttaekse.s about

|l f the temper atN,r ewec hraencgoensmeanbdoevde -absOeirlbsr gpteiradno.r m t he

5

Manuzadr o c a-dTihker aotsican | oscoper csupploe & ch e m aCd i drik'n ¢ h e
button in theoluomwlen tbhétfoocadranmnandédepbdycseteatmer
channel to be adjusted, anod nsalniudae |tyh ea dw aiagHulot,rhne uzpe raor

[ @OLbutton-twmen tfhenezer o posi tli3on, as shown in Figure

32



Chapter 2. Quick Start Guide of Oscill oscope

55M Normal 250 MSa/s

Micsig

o= 01924 0ps

300mvV

Fi gur® Manual zero cal.i

2. 15 Pas<LiompehRsalbe on

connecting to any channel s, users shoul d make

Before
compensationbwi tbmpeadat:Ht

channel The probe without

33
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C

P

an optimize the signal path and make m@Nasrurabnewnd, mic

rogram must run t o ensure the measur ement accuracy.

Probe compensation may be conducted in the following steps:

1)

2)

34

First, connect the oscilloscope probe to CHL1. If a Huedd 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.



Chapter 2. Quick Start Guide of Oscilloscope

Figur® Rrobe Connecti on

3) Open thdidhdrmreelchannel i's cl osed) .

4) Adjust the oscilloscope channel attenuation coef fi

35
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5) Ta-buttmanoally adjust the waveform vertical

shape of the uwael42f orm, see Fig

- = X 5 Normal 1GSa/s
Micsig i .., e
=M 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 t he wavef or m o funtdeeempsecnr seaalioiveeosmpsehnoewant eaass e adj ust

tri mmer ucnapdcittheer wavef or mc & hioemptenme dthheeo psr csrbepeena tg su s

shown i nlS5.i gure 2

I

Fi gulr®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 prbobbecbpeakthaotokbbasnéklblbsofl hoQcapde, or

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

MAwar ni ng

Ensure the wire insulation is in good condition to

5

Keepury fingers behind the probe safety ring to pre\

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 @y 3 aSeglueaigreg 8 d earsd . Irred wetr NMet ho d

38



Chapter 3 Automotive Test

Chapt eitnoo3t iIAve Test

Thi s chapter cont ai ns AmMasutt oonfo ttihvee toesscti |al popslciocpaetsi oi nns
purpose is to help users quickly troubleshooyoand | c

read this chapter carefully to undessiadahdstclopegener e

Ve ~ ~ ~ Ve ~

All el ectrical equi pment of the caiboias dpagwearcedtbby a

|l n this power system, the generator supptyewheonwehet

generator is working normally. When the power gener ¢
ofboard electrical equipment, the battery participat
engine i srmadrlkyi,ng tnada s necessary to ensure sufficien
not | ose power. When the generator is working nor mal

charging i ndicator entd htehe nlsamrganennge@danredngeuof t he
equi pped with a voltage regulator to ensure that i1 s

39
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supply when the engine startshesbatomept etmbyt penonyvudec
capacity to startATG@Geresgecafsmoosbkli yl oFBt®pe can t e:

starting circuit to test whether theTlkédaspgeanigfistc aop e

are as' foll ows:

Click .énidmre | ower right corner of the okcill osco

55M Normal 250 MSa/s

Ops
v

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

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 M
1X =

Fi gu#le CBarging/ Start Circuits

40
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3 Automotive Test

3.

1.1128%har gi ng

12V <cha

cill o

e bl a

nnect

e alt
argin
rrent

cordi

rging I s suitaalBNQG otro ghaasnod n an ec avbelhea ,c | cefise t BUasde
scope, and the other end iIis connectedrag® t he
or clips (the red wirelestcodeaecapdniebetrchbe aot

ck clip. negative electrode). | f you owee,d to
the BNC of the current c¢cl amp t oclcahnapn rdahte 2c u rt
o the output power | ine of the generator.

ernator provides power to the vehicle. There

g voltage is generally Betweehal3deS59pattdol S .mG
of the generators of different modetlismatfed i f

ng to the vehicle.

41
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Note: The generator adopts AC powkzC tghermcecuagh imuelst.iThlee
The voltage can be measured by a multimeter. However
correct readings, and the waveform can be judged by

The specific opiegu2e o3n i s shown in F

Normal 250 MSa/s

300 mv
Sensor

24V
Charging

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 M
1X =

Figu2e 12V Charging

42
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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:

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
Test
24V start

Cranking
Current

100 mV
F ™
1X =

FiguBeV3d8Charging

43
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3.1 . A ternator AC Ripple

ThRTO®scill oscope can test the charging rippleiand as
normal . Use a BNC to banana cabl e, one endidi si sconnec
clamped between the positive and negative el)ectrode:c
Connect the positive pole, and connect the Ibé amkd wi r
start the ttaane., Athetlhoscill oscope is coupl edaltwe AClL t

based on the DC waveform and the difference rel ati ve

As shown -4nbé&l gwre 3

44
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ve Test

=M 1935

Sensor

Actuators

100 mV Ignition

Networks

Combination
Test

12v
Charging

24V
Charging

Ford smart
Alternator

12V start

24V start

Cranking
Current

Normal 250 MSa/

Ops
7]

| CH1 »—Vol

Please connect Ch1 with BNC-Banana.

Fi

gu#de CBarging

Ri ppl e

45
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3.1Frd Focus Smart Gener ator

Use a BNC to banana cabl e, connect one end tockchanne
alligator c¢clip to ground (battery negative),o and use
geemr at or output contr ol l ine. Use BNC to banaaohkercabl
bl ack plug is connected to the black alliganed <cl i p
connector I ® dermddatckd otf o tthie generator to the engin
Use a current clamp of 600A and above, connectf t he E
the current clamp, and cl amp t he nceurarteort. cl amp to tt
Start the vehicle and start the test. Among qtuhaerne, tF
wave/ pul se width modul ation signal/LIN |Iine; the feece

wave/ pul se owmdsihgmaldul which is displayed on channel

46
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ve Test

Us e AfT@es c i |

Sensor
Actuators
100 mV Ignition

MNetworks

Combination
Test

| oscope to test

12V
Charging

24V
Charging

Alternator
AC Ripple

12V start

24V start

Cranking
Current

t he

MNormal 250 MSa/s

Ops

Vol

Please connect Ch1 with Current Probe.

Fi guHe F®r d

Fo

C

Focus

us

Smart

smart-5gener ator

100 mV

F 1M
X =

Generator
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3.113V Start

Use AT@es ci | l oscope to test the start of the gbhbeline
battery is maintained in the nor mal range. Use a BNC(
oscil |l osctowe,| amgle uaslel i gator clips to cl ampedhwi mpe® s

connects to the red clamp to the positive paelee,a and
current clamp above téh®eOA,uracecmne ctl atmpe tBNC hafnn e | 2,

clamp, and clamp the current clamp to the positive ¢
entire positive or negative | iand.veStpay,a rp atfyd wastptbesnotmi c

the positive to the negative of theb6battery). The sy

48
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Test

=0 1935

Actuators
100 mV Ignition

Networks

Combination
Test

The foll owi

year :

12V
Charging

24V
Charging

Alternator
AC Ripple

Ford smart
Alternator

24V start

Cranking
Current

g f

Please connect Ch1 with BNC-Banana,connect Ch2 with

Current Probe.

Normal 250 MSa/s

Figu#6e 12V St art

gur e

S

t he

actual

100 mV
F 1M
1X =

measundamenthadcagt

49
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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 THhloer

speci fienoiperabho®&n in Figure 3

50
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Normal 250 MSa/s

12V
Charging

Sensor 24v
Charging

Actuators
Alternator

AC Ripple Please connect Ch1 with BNC-Banana,connect Ch2 with
100 mV Ignition Current Probe.
Ford smart
Alternator
Networks
12V start
Combination
Test

Cranking
Current

100 mV
F 1M
1X =

Figu8e2&\ar$

3.1.Cranking Current

UseAB®@®scill oscope with a current probe to conduct a
(automobile or diesel car), obswegeea whentment tdhleampurao

51
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and connect the BNC of the current clamp to channel
current clamp to the positive or negati veveoomerndgante
| ine. Pay attention to the positive and negative pol
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 24y
Charging
Actuators
Alternator
AC Ripple Please connect Ch1 with Current Probe.
100 mV Ignition
Ford smart
Alternator
Networks

12V start
Combination
Test
24V start

100 mV
F ™
X =

Fi gu9©€r 8&nking Current
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3.2 3A1T O 4A000

The sensor is an electronic =ilgerdlricanvemdiommade wiIinC ¢
and reports various information about changes aiinm t he
fl ow meedr benhsweahl the air filter and the thsaoatctklea v

I nto the engine through the throttle valvetohe conve
engine ECU ( c,ohndtmr¢ool olc oopmpwetrer adj usts the cortreespon
the change of air flow to achieve the goal orfsdrh.e be
|l ts function is to converal tahned vseehnidc liet stpoe etoipal ntéroi pa

controls the shift timing to achieve upshift or dowr

With the continuous development of cars in the direc
the car bodgntdaef sbbawnpai hcrease, and -ttthieglerdacar seaf
the compAd@Byer iTehse speci al oscill oscope can directly m

comparing with the standardtwawefeasm dwr ifmagdnaovhmdlhec
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ATQ@eries oscilloscope can test the foll otwiimeg wawefsor

with the standard waveforms to help uwserlsaifniendd sperpaalr|

3. 2ABS

The ABS wheel speed sensor is divided into amaglhad ar
I s a sine wave, and the frequency of the siememawaye r
power, signal, and ground; the signal | i ne needaveéeo

frequency represents the speed.
When testing, use BNC to banana cabl e, trhaen a NCe ahce aids

connected to the sensor or the ECM pin -L10:test 1/ 2/ ¢
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55M Normal 250 MSa/s
Ops
v

Charging
Start Circuits O) Digital

Accelerator \
Pedal ) | CH2 }—Vol

Actuators .
Air Flow
Meter - i
100 mVv Ignition
Camshaft

Networks
Coolant
o _— Temperature
Combination
Test

Crankshaft

Distributor

Fuel Pressure

100 mV
F 1M
1X =

Fi gur®e BBS Wheel Speed Sensor

3. 2ARcel erator pedal

The accelerator pedal I's the signal of the automobil

power, signal, and ground. Divided into analog/ analc

55
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signualua,l | y wohemagsarent i s deviatiba. 8Vgnahiiclnrei seg
accel erator pedal I s M@.p3 \¥,s swidt, h alheadp rt hses ottthee ra d cse l4e ré
ot her i s the same dblteageonssd@hb/r eh thigd 4w h5Veir s(itGh ed W
voltage range is for reference only, the voltage rar

t he s ame)

UsAT®O®scill oscope to teor,thbeaspekcefacoopkkdal osens
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3 Automoti ve

Test

The

f

Charging
Start Circuits

Actuators :
Air Flow

Meter

100 mV Ignition

Camshaft

Networks

Coolant

. ,, Temperature
Combination

Test
Crankshaft

Distributor

Fuel Pressure

ol l owing pi

Fi gulrle RBccel erator

cture

Normal 250 MSa/

Ops
7]

Analog/Digital

I' s t he

actual

Pedal

measur ement

57
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5 1 VA ) SO ORI NI RIS SRS EREAESNEESAY (EAR AR IE NSRS

3. 2ABT FI ow Met er

Air fl ow meters gaopéerwilrte bhbgpe,vdngitppetype, etc.;
are both analog output, and the output voltage I s pt

|l i near rati o, |t needs to bhé ovottageedsi abbobhe EEMAat't
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Chapter 3 Automotive Test

voltage rises rapidly during acceleration, reaching
return to the i1idling voltage; the output shows 0V or
The digitaaldigypal hasrcuit inside the sensorusd hteo ou't

represent the air flow. A higher frequency means a h
end to channel 1 ofk tpHeaigoomni Itlhes wdmpme.r Temha blsagr ound
connected to the signal wire of the air fl owesanhasor

pedal and release it to test, you can view the wavef

Us e AlTKDes oisliclope t o test the throttle air fl oweneter se

anal og, digital, and hot wire, pl ease test igueer @i n¢

12:
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60

D= M 1936

Charging
Start Circuits

Actuators

Ignition

Networks

Combination
Test

ABS

Accelerator
Pedal

Camshaft

Coolant
Temperature

Crankshaft

Distributor

Fuel Pressure

MNormal

® AirVane Digital

Hot line

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

ow meter

100 mV
F 1M
1X =
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3.2Ca8mshaft

The camshaft sensor is generally wused for tirmithag, ar
determine the timing of the vehicle. There arseone
of four yismael at Coenimon camshaft sensors are Hall ty]
Hall sensor output i s sqguare wawei,r ehi gpho weorl,t asgieg ncaaln,
Il nductive sensor output 1 s la sgienneeirnvaayvleyA€I graltt etfi 8 QgL
the type sensor is multiple sine waves (thelre is a r
changes, and the position of the No. wiecylinder is |
Use a BNC to banana cabl e, connect one end tae channe
grounded, and the red connector uses a needle to cor

Shown i nl3Figure 3
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Normal 250 M

Ops
]

Charging
Start Circuits ABS ®' Hall Effect Inductive

Accelerator e iz

Pedal
Actuators N
Air Flow
Meter

100 mV Ignition

Networks
Coolant

Temperature Please connect Ch1 with BNC-Banana.

Combination
Test
Crankshaft

Distributor

Fuel Pressure

Figur3® Gafsh

The following figure is the actual measurement diagr

model :
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x x . Normal 40 kSa/s
Micsig o 55
= [ 0551 Vs ops

Figur4e Gamshaft position sensor (Hall 1

3.2Cbol ant Temperature

The cool ant temperat urer steenmpear atsurues usad dsyorc.al Gerde raa lv
the temperature increases, the resistance becomes st

63
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t h

Us
t h

mperature changes sl owly, so tehles vhod vtea gdei fafl esroe ncth apr
e output voltage can i ncrease with the water tempe
wever, there is a special sensor call ed Vt wdheWa ux ha
hicle is cold. As the vehicle starts, thaltemidd&r at

ring nor maads ao¢mpmer ateihomc,| ebttemperature ris&d, delgpere et |
e ECM hwitheswolttcage t o make t-A¥, seonsas wvol tecalyieev e s

| tage output at high temperatures.

e a BNC to banana cabl e, one end 1Is connectteld t o ¢
e Hluagck agnd the red connector Is connectedftohehe

olant) with a needle probe.

UsATO®scil |l oscope to test the coolant tempel&ture ser
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55M Normal 250 MSa/s

Ops
v

Charging
Start Circuits ABS C) 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 gur®e Gool ant Temperature

3.2C6hankshaft

The crankshaft sensor is installed i n many places,

ECM judges the precise position of the engine based
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type:utheonntdype output iIis wusually a sine wave, ther
mi ssing in the missing tewthp;thhe Kahtl ofypsepnpsbobput s
Gener-awl g, 3po,weand sgrgmwar d . Use a BNC to banana cabl e
oscill oscope, the other end iIis grounded with the bl ¢

t he camshaft sensor with a needl e.

Use ATMes ccbpbesto test the crankshaft positioelné:sensor
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Normal
Ops
v
Charging

Start Circuits ABS ®' Inductive Inductive(Running)

Hall Effect

Accelerator
Pedal

Actuators N
Air Flow
Meter
100 mV Ignition
Camshaft

Networks

Ten(':nopoelraa%re Please connect Ch1 with BNC-Banana.

Combination
Test

Distributor

Fuel Pressure

100 mV
F 1M
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

3.2.7i Dusor

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

and groauwntdputflhies square wavewi tedutTheveutppe IS gene
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banana cable, one end iIis connected to channel 1 of
grounded, and the r edecosnngencatlorl iinse codn ntehcet edd sttor i but
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

Fuel press

pressure

I Nncreiaskst
Use a BNC

grounded,

UsSAT ®s c i

70

pr

essur e

ure signapsegeneeat gl appelhs on seagbdarhse or
s relatively high. Generally, thgefuel pr e
he angl e of-ltolaae a@oockedf eMidltio ra fpfeedcatl t(hneo v ol t
to banana cable, connect one end te channe

and the rted commectt otrh al seisgmalneleidie of fue

oscope to test the fuel press&4B8e sensor, t



Chapter

3 Automotive

Test

Charging |emperature
Start Circuits

Crankshaft

Distributor
Actuators

100 mV Ignition

Networks Knock

Combination Lambda
Test

Road Speed

Throttle
Position

Normal 250 M

0ps
]

#' Common Rail Diesel

Please connect Ch1 with BNC-Banana.

Figurse Buel

Pressur e

Sensor

Test
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3. 2KfAock

The knock sensor is -wipassbBvgndéevaod, ggenadaldhyp Bxt e
and a signal wil/l be generated when it iIs salbjean elde

gener atpidng,y amdp t he signal amplitude generally does

reinstall ed, pl ease be careful not to cause excessi\
There may be several r eas on sadfvoarn ckendo, ¢ ktionog :mutchhe ciag nbiot
combustion chamber, the enfguael tamperias utr @oeidsuegahm, 0 tHhin
and the fuel octane number iIs too | ow.

Use a BNC to banana cabloe, tchoen noesccti | d noes ceonpde ,t @& hceh aont nhe

grounded, and the red connector is connected to the

UsBRTOscill oscope to test the knock selmsor, 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 lemlk
Test

Road Speed

Throttle
Position

100 mV
F 1M
1X =

Fgur-£89 3Knock Sensor test
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The following picture is the actual measur ement

@ 8154 mv

Micsig Trig A 22k Normal 200 kSars
= [0 o02:08 Ve

0ps
v

3. 2.L1aOmb d a

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

situati on iionn tchhea cboenrtb uasntd adj ust the fuel supply of

74



Chapter 3 Automotive Test

There are several types of oxygen sensors: titanium
sensors; the signal switching frequencye iiss anbeoruniall |
voltage is high when the mixture is thick, and the \
Use a BNC to banana cable, one end is connectteld t o ¢

the bl ack pl ugt,oranids tdenmedt ed xtyog etnh)e osfi g nhael olxiyngee n( px
needle. Use a BNC to banana cable, connect ontedhend t
ot her end, and use a needliegnaol cloinmmee caf tthhee raoefdy gceom nse
there Iis no rear oxygen sensor, no test is rhequired)

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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The

76

f

o |

Charging
Start Circuits

Actuators
100 mV Ignition

Networks

Combination
Test

owi ng

lemperature

Crankshaft

Distributor

Fuel Pressure

Knock

Road Speed

Throttle
Position

Normal 250 M

Ops
]

®' Titania Zirconia

Zirconia with heater Zirconia Pre & Post Cat

Please connect Ch1 with BNC-Banana.

Fi guz(® Bambda

p i

cture iIs the

(oxygen

actual

sensor) test

measur ement

di

Idan)
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= 10 kSa/s

298 mV b~

Fi guzl [3ambdaSenGxoyrglendi agr am
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3. 2.MAIP

The MAP, or I ntake Pressure sensor is used totwesense
determine the fuel supply, vacuum (or |l ight habhd}), ¢
and digithéreuaual Bywires, power, signal, ground, or
For the analog signal of a gasoline engine,t whoelnt a ghee

I's 0, and the output I sigemayablysabght | YVhatghiedl iomc

depressing the accelerator, the throttle opens and t

For the analog signal of the2.d0\¥satl iedlgii mgg, stirded .v 0A ft

accelerator, the voltage can be seen to rise, which

UsATO®scill oscope to test the intake pres8280rbebewsor,
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ve Test

=0 19:36

Charging
Start Circuits

Actuators

100 mV Ignition

REWTI

Combination
Test

lemperature

Crankshaft

Distributor

Fuel Pressure

Knock

Lambda

Road Speed

Throttle
Position

MNormal 250 MSze

Ops
v

' Analog Digital

TMAP

[ CH1 }—Vol

Please connect Ch1 with BNC-Banana.

Fi guz2 NMAP

(i ntake

100 mV
F 1M
1X =

pressur e

sensor)
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3. 2.Rloc2ad Speed

Thepeed sensor is generally installed on theedrmiaxck o]
of the head of the speedometer, to provide 1| ndrog mat.
are 3 wires:d pomweund,sigumtapyt assquare wave signal (son
I nductive signal, sine wave). Use a BNC to banana ce

other end of the Dbl ack pl g ciosn ngerca terdd € do, tahnes gsaéidgen arl e c

sensor with a needl e. Lift the vehicle as @&swholse¢ aor
the vehicl e, put i n gear to rotatecyhefwhbdel sgeasa
with the increase of vehicle speed.

UsAT®O®scill oscope to test the vehicle spe8d sensor, t
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vV e

Tes

D=0 1936

Charging
Start Circuits

Actuators

Ignition

Networks

Combination
Test

| emperature

Crankshaft

Distributor

Fuel Pressure

Knock

Lambda

Throttle
Position

MNormal 250 MS¢

Hall Effect

Please connect Ch1 with BNC-Banana.

Figuz3® MBehicle

speed

Sensor

test
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3.2.TMh3rottl e Position

The throttle position sensor iIs installed iomng tohfe tdhrei

throttle and provide a basis for ECM to judge the ir

Usa& BNC to banana cable, connect one end to channel
grounded, and the red connector uses a needé¢ et hmotctolr
switch signal 1.

Use at @8NlCanana cabl e, connect one end to channel 2 0
grounded, and the red connector uses a needhlee to cor

throttle switchtgilgnealwia.ch(,i fy oiut nieseda ttohrconnect t hi

UsAT®O®scill oscope to test the vehicle speedd sensor, t
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Normal 250 MSa/s

0ps
v

Charging lemperature
Circui o Throttle ) o
e Potentiometer Throttle Switch

Crankshaft

Distributor
Actuators

R » Fuel Pressure
100 mV Ignition

Please connect Ch1 with
BNC-Banana,Particularly, Waveform should be

Networks
continuously in front 1/4 throttle sport.

Combination Ll
Test

Road Speed

100 mV
F 1M
1X =

Figuz4 Bhrottle Position Sensor test

The following figure isfthdedeadthualt tmeapwrse me win diea@r
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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 ! AOOAOIT 0O

3.3Cdrbon canister solenoid valve

The carbon canister is generally installed | ppd he er
to collect the vaporized oil and gas i n theéenifawmetl he ar
air and causing pollution. Use a BNC to banaha cabl e
ot her end of the black plug is grounded, and the rec
sol enoi d wad dlee wtiitp. a

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

certai

86

o |

n

Charging
Start Circuits

Sensor
100 mV Ignition

Networks

Combination
Test

owi ng

year

Normal 250 MSa/s

Diesel Glow Plugs

EGR Solenoid
Valve

Fuel Pump

Idle Speed Conrol

Valve(lAC)

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Ouantitv Contral

Figuze Gar bon

figure 1 s t

h e

cani ster

actual

sol enoi d val

madasur Adhembdef

vV e

t

|
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Micsig o» .,
=0 o552

Figuz®e Mudi

Normal 40 kSa/s

Ops

A6

Car bon

cani

ster

s ol

enoi

87
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3. 3DRksel Gl ow Pl ugs

When the engine or the weather is relativellyugoi o, i
requiredcybi hdat bbBeore starting. Diesel engine gl oy
connected in series, powered by a battery, and contr
When the ambient temperature iIisoWwpwwbenté&teaerebgnget he
gl ow plug will be turned on first, and aftetrhéhe pre
engine idling.

Use a current c¢clamp, connect one end end cthoa ntnhed @lb voef
the glow plug. Pay attention to the direction of t he
ATO@scil |l oscope can be used to test the diesed temagi n:i

types: glow plug and single glow plug).
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The spmgeoipferati on i-2s8 sbheolwonw:i n Fi gur e 3

Normal 250 M

o= |j 19:37 v 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
X =

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 recirodllati or
be sucked into the intake manifold again to reduce t
nitragedesoin the exhaust gas and achieve the goal o f
one end iIis connected to channel 1 of the oscridd | oscoy
connector is conree wtfed hteo EtGRe soprl enmd dwivral ve wit h a

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

=M 1937

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

Nuantitvy Control

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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Th
t h

Us
t h

. 3Fdel Pump

e fuel I N

e same conditi on

t he

f uel t ank

of t he

e a curcroennnte cctl aoompe, e nd

e fuel pump.

extensi on

cord

UsATO®scill oscope

92

Pay

attention

t

can be pumped -&nsle pirdeesrs .ur L

engine, a good fuel pump

o

channel 1 of t he esofl

F

0)

to the directieni of wih:¢

dnd hel zmp r e otn d lhaemgx)o.r d o

t

o

test

t

h e

el ectroni c -3fOu eble | pouwmp ,

t
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o=l 1937

Charging
Start Circuits

Sensor

Ignition

Networks

Combination
Test

Normal 250 MS

Carbon Canister
Solenoid Valve

Diesel Glow Plugs

EGR Solenoid
Valve Please connect Ch1 with Current Probe.

Idle Speed Conrol
Valve(lAC)

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Nnantitv Contral

Figu3®k Bl ectr

o

C

f uel

100 mV
F 1M
1X =

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 enginpuseéempeer e
engine idle speed. For gasoline vehicles, gesmerally
rapidly to about 1200 rpm. When the engine reakheges t

decr ease,staanbd Ifiiznealalty t he preset value.

UsATO®scill oscope to test the idle speed codirol valwv
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Test

o=l 1937

Charging
Start Circuits

Sensor

Ignition

Networks

Combination
Test

Carbon Canister
Solenoid Valve

Diesel Glow Plugs

EGR Solenoid
Valve

Fuel Pump

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Nnantitv Contral

®' Rotary

4 wire & 5 wire

Please connect Ch1 with BNC-Banana.

Fi gu3lk

MNormal 250 MS

Ops
v

Electromagnatic

13d |

e

speed

control

100 mV

™

v al

vV e

95
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3.3.1enj ector (gasoline engine)

The fuel I njector is an electromechanical debitdhe, wt
ECM to start and stop ti mewiorfe fdueeMi cen,] etchte opNp waGediseu e
the ECM controls the grounding. Li mi tpeod nhy faddet ,i ng er
si nmgdient fuel Il njection pressure is | ow andrthe airf

combusti on.

UsAT®dd |l oscope to test the fuel I njexXx2o0r, the speci:
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vV e

Test

=N 1937

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

Nuantitv Control

Multi-point(Vol)

Single-point(Cur)

GDI(Cur)

Normal 250 M

0ps
L

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@je

Mo st di
at | ow
vVvbume |

pi ezoel

ctor (Diesel)

esel engines ufeekcommpectriaoh fumé 1 8 |reaefstseauateec
speed, Il njection time iIis |l onger, | essstritn,j ect i
s |large. There are mainly Bosch commons,rail [
ectric injectors, Vol kswagen Audi's PD systen

UsBRT®O®sci |l |l oscowpel tionjtecttort h(edifes el engine) -33&:he spec
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O=M0 1937

Charging
Start Circuits

Sensor

100 mV Ignition

Networks

Combination
Test

Normal 250 MSa/s

0ps
v

Bosch CDi3

|dle Speed Conrol

Valve(lAC) .
(1AC) Piezo(Current)

Injector(Petrol) VE R
\J

Pressure
Regulator

Quantity Control
Valve

Please connect Ch1 with Current Probe.

Throttle
Servomotor

Variable-speed
Cooling Fan

Variable Valve
Timing

Figu33® i3nj ector

(di esel

100 mV
F 1M
1X =

engi ne)

99
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3.3.PBressure regul ator

The pressure regulator is a valve controdrless ebiye a s
pump or on the common rail pi pe and controls the <cor
pr esrseulrieef valve simplypcestsuoles oi heeameunngof hiei gh |
Il ncreasing or decreasing the fuel pressure of ttohe cc
channel 1 of theewndcotfl|l bobkeobplkackhpel oghies gr oaumdede a2

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

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

100
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Test

o= 0 1937

Charging
Start Circuits

Sensor

100 mV Ignition

MNetworks

Combination
Test

Normal 250 MSa

0 ps
[}

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

Fi gu34de P3 essu

r

e

Regul ator

100 mV

F
1X

™

t est
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3.30QAantity (Flow) control wvalve
The fl ow control valve, also known as the fl ower egul
fl ow of fuel from the | owrpersessusnusrpe uckErh elpimfotr eptdoue | i retnc

chamber epfr etstsaurhei ghuel pump, the higher the pridssure

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

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

=M 1937

Charging
Start Circuits

Sensor

100 mV Ignition

Networks

Combination
Test

|dle 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
v

Please connect Ch1 with BNC-Banana.

(FIl ow)

100 mV

F 1M
X =

control

v al
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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
t hropgagnieng control, which is then monitored kbyt ot hteh et

ECM t o achliccoope aod motsred|

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

=0 19:37

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

VELEDMERETE
Timing

100 mV

F 1M
X =

Figetk3@ Throttle servo motor 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 to banana cabl e, connecoupndetbaedotbechand e
plug, and use a needle to pierce the red compnector i
connect one end to channel 2 of the oscill omsotoplke ar
current on the fan's power cord. (If you need to tes:s

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

106



Chapter 3 Adutomotive Te

Normal 250 MSa/s

Charging
Start Circuits

Idle Speed Conrol

Sensor Valve(IAC)

Injector(Petrol)

Please connect Ch1 with BNC-Banana,connect Ch2 with

j (IES
100 mV Ignition Injector(Diesel) Current Probe.

Pressure
Networks Regulator

Combination Quantity Control
Test Valve

Throttle
Servomotor

Variable Valve
Timing

Figu3®e BaspabHbeCooling fan test

The frod |mpiwdture I s the actual measurement diagram of
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Figu3& Gooling fan measurement diagram
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