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Chapter 1. Safety Precautions

Chapteafdty Precautions
1.1 Safety Precautions

The foll owing safety precautions must be understood
any products connectallety hazaTdsavoitdipoesiskehe i al

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

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

of us e.

Connect and di sconQeaercrte @tr otblrees ipm otpreurhgnt probe cor

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

Use adapt eSupxmlry ecadawegr. or charge the equipment by g

charge the battery according to the recommended ch

Avoi d exposlad mncatr ctuaouahy.exposed connections and con

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

Keep product surfaces clean and dry.

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

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

Th¥YVATO sescielsl oscope is intended to be used for meas:!
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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 &ATeO issdorlgaettsead forsocm |tlhoes cnoapien s
safely withstand sporadic tnanhsusepttboverequi paoentpfHt

circuits where the iIinstantaneous overvoltage exceeds:s



Chapter 1. Safety Precautions

1.2 Safety Terms and Symbol s

Terms in the manual

These terms may appear in this manual

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

ot her property.

Terms on the product

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

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

The foll owing symbols may appear on the product:

TN
/A /N &
"

Hazardous Voltadauti onM&e tialk t o Protective 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.

aQWarning

| f the iIinstrument Iinput port Iis connected to a circt

4800VA, to avoid electric shock or fire:



Chapter 1. Safety Precautions

Usemly insulated voltage probes supplied with the

schedul e.

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

., Plug the battery charger into the AC outlet before
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Chapter 2. Quick Start Guide of Osc

This chapter contains checks and operations of the ¢

understand appearance, power on/ off , VASTEt tsies g ®lilsd md Cc 0 ¢

2.1 I nspect Package Contents

When you open package afmtsédm umenedi 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 detail ed desédnnedk ioBfn tihsi sginvaennuailn. AYou can ref er

compl et e. | f the accessories are missing or damage

3) I nspect the instrument

8



Chapter 2. Quick Start Guide of Oscilloscope

| f any damage to oscilloscope is found by the appe
pl ease contact Micsigbs agent or | ocal of fice. | f

the package ampdrdaanti ant ctohmg atnryams Mi csi gbdbs agent ,

22Fr ont Panel

@ ‘
POWER

DC: 12v~24V

LOCK »
+ o -

Fi gulFer o2nt Panel

The front panel i ncludes the powen narerifacle, mpowdre @t

signal output, and cable cl amp.
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2.3 Rear Panel

Fi guz er ar panel

Theemanel contains fowhd4anal og channels Chl

10



Chapter 2. Quick Start Guide of Oscill oscope

24Power on/ off the Oscill oscope

Power on/off the oscill oscope
Power on

Make sure the machine Is powered by powerddgesn dp a vheer

but@dm turn on the iIinstrument.

Power of f

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

Poweff | ock

Turn t hoef fp owecrk ¢ wi,gtthhyd oo OFiFI | oscope cannot be tur

5

ACaut:Foncedofppowmay result in |loss of unsaved dat a,

2.Gonnect the oscill oscope

Connect to smartphone/tabl et
11
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1. | f

conne

2 . Us

above.

3. Go

devi c

4 . Af

butto

5. Co
of t h

the ¢

Conne

12

the oscilloscope is powered by a power supply,
ct the DC end to the oscilloscope (i f you are
e t he-Cprdoavtiad ecda bTlyepet o connect the oscill oscope
to Micsig official website (https://www. micsi
e, open and install It

ter completing the installation, open the softyv
n of the oscilloscope will appear blue and f | as
nnect the probe to the oscilloscope channel B N (

e probe to the circuit point to be measured or

roundipociuntt .of t he

ct to PC



Chapter 2. Quick Start Guide of Oscill oscope

Since the emul ator cannot recognize USB, VATO needs
You can use Vmware or Virtual Box virtual machine sof

the Genymoti on ad Bwlxatvor taarmd Wiarcthu ne software as an

1. Go to the Genymotion simulator website https:// wy

Vi rtual Box

2. After the installation is completed, select and i

I n the Genymotion emul ator.

13



) Genymotion — O >

£ Virtual device installation X
Filters Type  Name Display size & Resolution Density Source
Q,
e Custom Phone 4.7 inches 768 x 1280 320 - XHDPI Genymotion (D
D Form factor >
—_— . e Google Nexus 4 4.7 inches 768 x 1280 320 — XHDPT Genymotlon @
4= Density >
1:',. Size > e HIC One 4.7 inches 1080 x 1920 480 - XXIDPI  Genymotion ®
; Source >
e Motorola Moto X 4,7 inches 720 x 1280 320 — XHDPI Genymotlon 0]
e Samsung Galaxy 53 4.8 inches 720 x 1280 320 — XHDPT Genymotion (D
Figu3 eAm2droi d virtual device i1instal
3. Connect the oscilloscope to the computer, open
Cypress, add and confirm

14

at

Vi



Chapter 2. Quick Start Guide of Oscilloscope

L)
-
-
&3 Custom Phone_1 - &2

(OHCI + EH

Q .
O =
®
|'.

&

o
B

Fi gud eS€tting USB device

4. Start the Android system installed on

website (https://www. micsig.com.cn/ VATO/)

15

Genymoti on,

nt o

t he

A
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I nstall ation, open the software and grant fl oating v
bl ue and fl ashes, Il ndicating that the connection 1iIs
«© Huawei P30 Pro (1080x2340, 360dpi) - 192.168.225.102:5555 - Genymotion (] X
S
“

Fge for personal use

Fi guy eOf2ci |l l oscope connected successfu
AMaximum input voltage for analog input
Class | 300Vrms, 400Vpk.

16



Chapter 2. Quick Start Guide of Oscill oscope

26Understand the Oscilloscope Display I nterf

This section provides a brVYA GO sesceBboscopeandedésct
reading this section, you can be familiar with the ¢
time. The specific settings and adjust méenret $ owil lolwi mg
I tems may appear on the screen at a given time but

Fi gug.e 2

17
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1 2 3 45 46/89 10 11 12 13 14 15 16

250MSa/s

M9 A & _593.4mv v w| |

e

30
4_

-1V

-2V 2 T T N e L N T T T s,

29— Y

Y
-5V
-6V[4 3
-7V

-8V
28 -7.57ms -5.57ms s S S S S s 10.43ms 12.43ms

27 26 25 24 23 22 21 20 19 15

Fi gud eOL2ci |l |l oscope I nterface

Di spl ay



Chapter

2. Quick Start Guide of Oscilloscope

10

Description

Click to open the megs urad me mte,n us a v en,c | duidsd r
The current trigger type and current trigc
Current trigger source, trigger | evel val

Tri gger position

Current record | ength

Waveform display area center indication
Del ay ttiimee, atthevhi ch the center | ine of t
poi nt

Memory depth indicatrix
Currsampl e r ate

The area in A[] 0 wanvdeifooatne sditshpd apycesdi toino nt hc

depth

19
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11

12

13

14

15

16

17

18

Description
Oscil |l oscope status includes running, stc

Aut omatically set, tap to enter the auto

waveform to a suitable display mode.

Single trigger, tap for single trigger

Click to open the channel menu of the cur
Click to switch the current trigger sourc
The relevant i nformati on dihsapnlnaeyl asrwe a cohf
sensitivity, coupling mode, phase inversi

the corresponding channel to open t@cthoe

adjust the vertical sensitivity of the cft
Tri gger | evel I ndi cator

Trigger | evel adjustment, drag up and dov

20



Chapter 2. Quick Start Guide of Oscill oscope

No. Description
19 Phase scale to help measure timing of cyc

The car repair sof-tnbaeagr h@s€hawmentetiyt erhs

20 oscill oscope settings with one click.
The current channel I's forced to be selec

o pops up to switch the current channel
50% key: The chébenguizé&l g petnmtr neant o t he

S position can be quickly returned to the <c

Return to the center of t he wavefor m; t he

| eft and right sides of the screen

Hori zontal time base control il con. Tap th
23 time base of the waveform. Tap the time b

requi rbeads e.i me

24 Fast storage. Tap to quickly save the cur

21
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25

26

27

28

29

30

Description

Fine adjustment-thuwmti ngn o .uttul@oegn tthoe fwanveef or

| evel position, trigger position, and cur
Click to open the bottom shortcut menu, i
Oscil |l oscope battery power display area
Horizontal time scale

Vertical direction voltage (current) scal
Channel | ndi cagrooundl hlee wd Is pdfayeadc h anal og
channel | MMdo c att e li €«efon si de of the displ a

22

Tablle D2scription of Oscilloscope Displa



Chapter 2. Quick Start Guide of Oscill oscope

27l ntroduction Basic Operations of Touch Scr
ThYVATO sescielsl oscope operated imgien!l Wdrkayg .t ap, swipe,

Tap

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

to exit the menu.

Swipe
Singileger swipe: tocotpenhgl onge nmenewmsi, shortcut menu
operations. For exampl e, the 4naiThenemluo siisn g preentendo da si

the opening met hod.

23
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250Msars

Fi gt eCl os e

Singieger drag

t

h e

For coarse adjustments of wvert.i

Horizontal Move Waveform

24

a n3JAdjast Vertical Positiom

f

or

channel me n u
c al position, 4t1r
det ai | s.

gger



Chapter 2. Quick Start Guide of Oscill oscope

28Us e Auto

After correctly connecting the oscilloscope and i npt
guickly automatically configure the oscilloscope to
oscill oscope esnttaetres, tthhee aauuttoormaattiicc button will turn
Each time you press "Auto", the oscilloscope can aut
settings according to the amplitude and frequency of
di splay the  Afneut tdhiegmmalj ust ment i s completed, exit .

NotTehapplication of Auto Set requires that the frequ
duty ratio is greater than 1% and the amplitude iIs &

Aut o Set wi | | fai l

25
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26

500MSa/s

Fi gu8Cpe2n Aut o

Set



Chapter 2. Quick Start Guide of Oscilloscope

29Load 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 settgong® BRs shown in Fi

Measure Save Sample Display Trigger Userset About

Self Adjust

Please make sure to reset factory config!

Fi gu9Leoa2zd Factory Settings
2 0Use Awttlo brati on

Open the mainsenetna,entaer AtUBs e r 8 sled | assdttot iemd-cear la ig ldhr.ea tlaicugt nc

mode. Wheaoatltihler auton function iIis active, the upper |

27
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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 hraencgoensmeanbdoevde alsOé i &raéi oar m t he

2.1Passive Probe Compensation

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

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

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

with the probe.

28
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2)

3)

4)

5)

29

Connect the probe tihe calibration output signal terminal and connect the probe ground to the ground

terminal. As shown in Figure-20.

Fi gur@r @be Connection

Open the channel (i f the channel I's cl osed).
Adjust the oscilloscope channel attenuation coef fi
Tap™ buttmanovwal 'y adjust the waveform vertical sen

shape of the waWeform, see Figure 2
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B [ 1:56

250MSars

Correct
Compensation

Over
Compensation

Under
Compensation

FigurBr @be Compensation
| f the waveform on tdtempensanhi-oompbonwiibeEendunpgeease
tri mmer ucnapdcitthoer wavef orm s h-owmp e msTahteie opsrdorbece ra dg su sit an

shown inl2Figure 2
30



Chapter 2. Quick Start Guide of Oscilloscope

Fi gul2Br @be Adj ust ment

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

the probe, so as to avoid electric shock.

31
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6) Connect

channel
7) Repeat t

MAWar ni ng

the probe to al

oscill oscope).

othennebcobtbbkbtopeopbanaote

his step for each channel

Ensure the wire insulation is in good condition to

Keep your

When t he

shock.

fingers behineltehhérprcolsdocskkf ety ring to

probe I s connected a volt-agadsoorpeegvdaotn

Before any measurement,

32

pl ease correctly connect t



Chapter 2. Quick Start Guide of Oscill oscope

2 2Modi fy the Language

The | anguage of the oscilloscope interface depends ¢
| anguage of the Android system, the oscilloscope wil
Currently, It BupesefsTiSadipil i 6mnald Chi nese, and Engli

switch to English by default.

33
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Chapt eitnoo3t iIAve Test

This chapter contains VAd®Qutomotheet estci applsicopeisomnas
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 :¢

34
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3 Au

tomotive Test

supply

when the engine starts I s completely

capacity t

start.i

ar

e

as

provi dec

o startVATh&ereingp erea fsimo od hd iyl. | dhheope

can t e

ng circuit to test whether the charging/ starti

f ol

| ows:

Click .e‘nictchre | ower right corner of

35

- - 250MSa/
Micsig S

-987.3us

12V (: ) \ (e
Charging Vol \ sl —Cur

24V
Charging

Sensor

Actuators

lgniti Alternator Please connect Ch1 to + of battary with BNC-Banana, connect Ch2 with
gnition AC Ripple Current Probe.

Networks Ford smart

Alternator
Combination
12V start

24V start

Cranking
Current

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms s 5.013ms 7.013ms 9.013ms

Fine 2ms

Fi gusle CBharging/ Start Ci

t

he oKkci

rcui

t s

0sSco
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O0S

Th
c h

36

n2¥harging

V charging is suitable for gasoline vehicles. Use
cill oscope, and the other end is connected to the
| i gatorwclrepss(tbaeneetdted to the red clip to the pc
e black clip. negative electrode). | f you need to
nnect the BNC of ntele 2curtruemt ocnl anmpe tsovwicahcahn of t he
amp to the output power | ine of the generator.

e alternator provides power to the vehicle. There

arging voltage is generally between 13.5V and 15.
rrent of thHergenematdeds off diff ferent manufacturer .

cording to the vehicle.



Chapter 3 Automoti ve

Test

Note: The generator adopts AC power generation. The

The voltage can
correct readionrgns

The specific ope

12v
Charging
Sensor
24V

Actuators Ehaving

Alternator
AC Ripple

Ignition

Networks Ford smart

Alternator
Combination

12V start

24V start

Cranking
Current

-10.99ms -8.987ms -6.987ms

Fine

37

be measured by a multimeter

,Cc aann db et hjeu dwgaevde fby an
razion i s shown i1 n Fi

250MSa/s

-987.3us

Please connect Ch1 to + of battary with BNC-Banana, connect Ch2 with
Current Probe.

-4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

2ms

Figu2e 12V Charging

oS ci

gur e

NG 11:44

3

However

oscope.
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3.1.VZhaahging

24V charging is suitable for diesel vehiclesef@henop

voltage is 26.5V~30V. |t can boepetreasttieodn wist-Bs:haonwno sicni |

o N &) 11:44
250MSa/s

Micsig

-987.3us

12v
Charging ( : el

24V
Charging

Sensor

Actuators

laniti Alternator Please connect Ch1 to + of battary with BNC-Banana, connect Ch2 with
gnition AC Ripple Current Probe.

Networks Ford smart

Alternator
Combination
12V start

24V start
Cranking

Current

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

Fine 2ms

Figu8e 23V Charging

38



Chapter 3 Automotive Test

3.1.3 Alternator AC Rippl e

Th¥WVATO®scil |l oscope can test the charging ripple and a
normal . Use a BNC to banana cable, one end is connec
clamped between tédreelpoctinodes amfd tnregaliatvt ery (the re
Connect the positive pole, and connect the Dblack wir
start the test. At thie ACmeand hwhatsciid | discplpeyed Iicg

based on the DC waveform and the difference rel ati ve

As shown -4nbé&l gwre 3

39
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N =) 11:44
250MSal/s

Micsig

-987.3us

12v
Charging ( > el

24V
Charging

Sensor

Actuators

. Alternator Please connect Ch1 with BNC-Banana.
Ignition AC Ripple

Networks Fordamart

Alternator
Combination

12V start

24V start
Cranking

Current

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

Fine in

Figu#de CBharging Ripple
3.1Fd4rd Focus Smart Generator

Use a BNC to banana cabl e, connect one end to channe

alligator c¢clip to ground (battery negative), and use¢

40
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Aut omotive Test

gener ato
bl ack pl

connecto

Use a cu

t he currtr
St art t h
wave/ pul

wave/ pul

Us e VIARM B s

41

rr output control Il i ne. Use BNC to banana <cat
ug I s connected to the Dblack alligator clip

r itsh ec of neneedcbtaecdk toof t he generator to the engi

rrent clamp of 600A and above, connect the E

ent c¢clamp, and clamp the current clamp to ¢t}
e vehicle and start the test. Among them, tF
se width modul ation signal/LIN Iine; the f ece

se widttwhmobdul atdoapbagadl pn channel 3. | s t

cill oscope to test the Focus smart-5generator
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N ) 11:44
250MSals

Micsig

-987.3us

12
Charging
Sensor
24V

Actuators Charging

Alternator Please connect Ch1 with Current Probe.

Ignition AC Ripple

Networks Ford smart

Alternator
Combination

12V start

24V start
Cranking

Current

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

Fine 2ms

Fi gue F&8r d Focus Smart Generator

3.1183V Start

Use VAh@®sci |l |l oscope to test the start of the gasol i ne

battery is maintained in the nor mal range. Use a BN

42



Chapter 3 Automotive Test
oscill oscope, and use two | arge alligator clips to ¢
connects to the red clamp to the positive pole, and

current
cl amp,

entire

cl Ampcaboeget 600e BNC of the current clamp toc

and cl amp

positive

the positive to

43

0)

t

the current clamp to the positive
r negaitei weo sliitn ev.e SAatnay ,n epgaayt i avtet epnotliac

he negative of the6battery). The s
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12v
Charging

Sensor
24V

Actuators Charging

-987.3us

250MSa/s

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

Ignition 'AC Ripple

Networks Ford smart

Alternator
Combination

12V start

24V start

Cranking
Current

-10.99ms  -8.987ms -6.987ms -4.987ms -2.987ms

-987.3us

2ms

1.013ms

3.013ms 5.013ms 7.013ms

Figu#6e 12V Start

The foll owing figure

year :

44

S

t he

actual

N &) 11:44

9.013ms

me as u

r

ement

di

agr
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Figu#7e S3arting voltage and current
3.1.6 24V Start

Use VAh®@scill oscope to test the starting process of t
performance of the battery iIs maintained in the norrt

speci fic operatB®n i s shown in Figure

45
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N =) 11:44
250MSal/s

-987.3us

12v
Charging ( > el

24V
Charging

Sensor

Actuators

lanit Alternator Please connect Ch1 with BNC-Banana,connect Ch2 with Current Probe.
gnition AC Ripple

Networks Fordamart

Alternator
Combination
12V start

24V start
Cranking

Current

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

Fine in

Figu8e2&Var$

3.1.7 Cranking Current

UsVATOscill oscope with a current probe to conduct a

or diesel car), observe whether the current waveforr

46
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the BNC of the current clamp to channel 2. On, turn
to the positive or negative power | ine of the batter
attention da@md trheeg gptoisvd iveel arity (positive current f|
negative el ectrode).

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

N &) 1144
250MSa/s

Micsig

-987.3us

12v
Charging Cur

24V
Charging

Sensor
Actuators
S Alternator Please connect Ch1 with Current Probe.
Ignition AC Ripple
Networks Ford smart
Alternator

Combination
12V start

24V start

Cranking
Current

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

Fine 2ms

Fi gu9€r 8@8nking Current
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32 3AT1 01 O 4A00O0

The sensor i s an electronic =ilerdlricanvemdioomade winc e
and reports various information adamnutc arm@wmtgers. i hort he
flow meter installed between the air filter and the

i nto the engine through the throttle vademrds litt ctom vte
engine ECU ( c,ohngt rcoolntcroonip uctoemp)ut er adjusts the corres

the change of air flow to achieve the goal of the be
| ts hunstto convert the vehicle speed into a voltag:t

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 comp/AiPerTlres speci al oscill oscope can directly 1

comparing with the standard waveform during nor mal C

48



Chapter 3 Automotive Test

VAT®eri es oscill oscope can test the foll otwimg types
waveforms with the standard waveforms to help users

separatel y:

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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50

Circuits

Actuators
Ignition
Networks

Combination

-10.99ms  -8.987ms

250MSa/s

-987.3us

Digital
ABS =

Accelerator
Pedal

Air Flow
Meter

Camshaft

Coolant
Temperature

Crankshaft

Distributor

-6.987ms -4.987ms -2.987ms -987.3us 1.013ms

2ms

Fi gur® BBS Wheel

Speed

N &) 11:48

Sensor
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3. 2ABcel erator pedal
The accelerator pedal I's the signal of the automobil
power, signal, and ground. Divided into analog/ anal c

signal s,
accelerat
ot her is
vol tage r
t he s ame)

USVYVAT O s c i

51

u swoa IwWwayy st,h eornee arse dievi ati ba. 8Vgnwawhi:chnrei se g

or pedal i s M@.p3 \e,s swidt, h alheadp rt ehes ott thee ra d cse l4e ré
the same direcenbdon eimnregnieb/, O thig 4o h5Ve v o(litthaed &/
ange iIs for reference only, the voltage rar
| oscope to test the accelerator -pbEkdal sens



Micsig

=
2

Micsig

Circuits

Actuators
Ignition
Networks

Combination

-10.99ms -8.987ms

The foll owl

52

250MSa/s

-987.3us

Analog/Analog

@VO.

Analog/Digital

v°|

Accelerator
Pedal

Air Flow
Meter

Camshaft

Coolant
Temperature

Crankshaft

Distributor

-6.987ms -4.987ms -2.987ms -987.3us 1.013ms

= 2ms

Fi gulrle RBccel erator

picture is

t he

N &) 11:48

3.013ms 5.013ms 7.013ms 9.013ms

Pedal

actual measur ement

di a

ITan)
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Fi gurz Actual measured waveform of acceler

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 ithot he ECM; the gener al out pu

53
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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 VIAM®sci |l |l oscope to test the throttle air fl owmet ¢
anal og, digital, and hot wire, pl ease test aceordi ng

13:
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Test

-
v

Micsig

Circuits
ABS

Accelerator

Actuators FEEEL

. Air Flow
Ignition Meter

Networks
Camshaft

Combination

Coolant
Temperature

Crankshaft

Distributor

-8.987ms -6.987ms -4.987ms

55

VAN URETS

Air Vane Digital

Hot line

@VO.

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

-2.987ms -987.3us 1.013ms 5.013ms

2ms

7.013ms

9.013ms

N =) 11:48
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3.2Cdmshaft

The camshaft sensor is generally used for timing, ar

determine the timing of the vehicdemmodmeaar amaed e@lne,

of four is relatively small. Common camshaft sensor ¢
Hall sensor output is sqguare wawei,r ehi gpho weorl,t asgieg ncaaln,
Il nductive sensor output 1 s a sinwiwaveAf€igraltatiegl

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 nl4Fi gur e 3
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= N &) 11:48
= = 250MSal/s
Micsig

-987.3us

Circuits Hall Effect Inductive

AC Excited

Accelerator

Actuators e

Air Flow

Ignition Meter

Networks
Camshaft

Combination Please connect Ch1 with BNC-Banana.

Coolant
Temperature

Crankshaft

Distributor

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

in

Fi gudM€a s haft

The following figure is the actual measur ement diagr

model :
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1/4%: 6.41Hz
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(Hal I t

sensor

on

t

posi

Fi gulb€afshaft
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3.2Cbol ant Temperature

The cool ant temperature sensor is wusually called a v
the temperature increases, the resistance becomes st
temper at urwl yw,hasnoggetsheslwol t age al so changes sl owl y. D
the output voltage can increase with the water tempe
However, there is a special sensor call ed Vt wd eVia u xhhea
vehicle is cold. As the vehicle starts, the temperat

during nor mhasd opmer ateihore,| e temperature ris&d, delgere ets|
the ECM will switch the voltaged4V,0 smakaes tthe asemhiseowe \

voltage output at high temperatures.
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Use a BNC

t he bl ack

cool ant)

USYVAT O s c i

60

t

o banana cabl e, one

pl ug,

Wi

e h

a

a

n

oscope

Circuits

Actuators

Ignition

Networks

Combination

-10.99ms -8.987ms

Accelerator
Pedal

Air Flow
Meter

Camshaft

Coolant
Temperature

Crankshaft

Distributor

nd the red co

eedl e prob

to test t he

250MSa/s

-987.3us

Vauxhall Simtec

Please connect Ch1 with BNC-Banana.

Fi gul6€o 81 ant

end I s connected to

nnector I S connected

cool ant tempe-i6at ur e

N ) 11:48

7.013ms 9.013ms

Temperatur e

S

t
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3.2Chankshaft

The crankshaft sensor is installed i n many places,
ECM judges the precise position of the engine based
type: the owtdpwttiion uywpeael ly a sine wave, there are n
mi ssing in the missing tewthpep;thhe Kahtl ofypsenpsbobput s
Gener-wi g, 3power, sisala BMGE tgo ocuammdana cabl e, one e
oscill oscope, the other end iIis grounded with the bl ¢

t he camshaft sensor with a needl e.

Use VAM®sci |l |l oscope to test the crankshaft pol§ition ¢
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The

62
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Circuits

Coolant
Temperature

Actuators Crankshaft

Ignition
Distributor
Networks

i Fuel Pressure
Combination

-8.987ms -6.987ms

Fi gul7€r 8nkshaft

gure bel ow

-4.987ms

PLIERETS

-987.3us

Inductive Inductive(Running

Hall Effect

(cutp—ve

Please connect Ch1 with BNC-Banana.

-2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms

2ms

Ppos

s the actual

9.013ms

t

N ) 11:48

on

measur ement

sensaor

of t
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Fi gulr& Actual measurement diagram of c¢crankshaf
3.2.7 Distributor

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

sequence. Di stri butors generally havewiHaé¢)] vYolphtagad
and groundi.s Tsheeu aorud pwav e . | ndvuctei védheypeaetpstgesesahk
banana cable, one end is connected to channel 1 of t

grounded, and the red aoaahnécher ofstbendestedbudbotr hwi
Use VA h@®sci |l |l oscope to test the distributor sensor (¢

speci fic operati-ton i s shown in Figure 3
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250MSa/s

Micsig

-987.3us

Circuits Hall Effect

Pick-Up Inductive Pick-Up

Coolant

Temperature
@-—Vol

Actuators Crankshaft
Ignition

Distributor
Networks Please connect Ch1 with BNC-Banana.

o Fuel Pressure
Combination

Lambda

-10.99ms  -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms

2ms

Fi gulOBi 8tri butor

9.013ms

N ) 11:48
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3. 2F8el pressur e

Fuel pressure signapsegeunee al gl appelas on &seghors or
pressure is relatively high. Generally, the fuel pr e
Il ncreases witthhe hac aalydrmat dmodpd dwilll I( naof f ect t he voldt
Use a BNC to banana cabl e, connect one end to channe
grounded, and the red connector uses a needle to cor

UsATOsci |l |l oscope to test the fuel press20e sensor
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250MSa/s

-987.3us

Micsig

Circuits Common Rail
Distributor Diesel

Fuel Pressure @VOI

Actuators

Ignition

Networks Please connect Ch1 with BNC-Banana.

Combination

Road Speed

Throttle
Position

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us

= 2ms

Fi guz@®u 8l

1.013ms

3.013ms 5.013ms 7.013ms

Pressur e

9.013ms

Sensor

Test



Chapter 3 Automotive Test

3. 2KA@ock

The knock sensor i s -wi passbBgrgonured/,a ardg exetneerrmd |l yp 2wer
and a signal wil/l be generated when it iIs subjected
generated by tapping, and the signal iasmpleimowda agarder
reinstall ed, pl ease be careful not to cause excessi\
There may be sever al reasons for knocking: the ignit
combustion chamber, the enfguael tamperiast ureoilseamo thh
and the fuel so¢twooané omnwvumber

Use a BNC to banana cable, connect one end to channe
grounded, and the red connector is connected to the
UsVMATOsci |l |l oscope to test the knock senlsor, the spec
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= N &) 1148
250MSa/s

Micsig

Circuits
Distributor ®Vol

Fuel Pressure
Actuators

iy Please connect Ch1 with BNC-Banana.
Ignition
Networks Lambda

Combination

Road Speed

Throttle
Position

-10.99ms -8.987ms -4.987ms -2.987ms 3.013ms 5.013ms 7.013ms 9.013ms

FiguzX¥n8ck Sensor test

The following picture is the actual measur ement
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Figuz2z Actual measurement chart of knock
3. 2.L1aOmb d a
The Lambda, or Oxygen Sensor is generally installed
feedbackses®entsmrsense the oxygen content I n the exhau

situation iIin the combustion chamber and adjust the f

69



Micsig

There ar

sensor s

ot her en
t here 1 s

current

USVAT O s c i

70

several types of oxygen sensors: titanium
he signal switching frequency i s about 1
hi g hhiwhke,n arhde tnmie twaoalet agse ti s | ow when t he
to banana cable, one end iIis connected to ¢
plug, and the red conpggenodor of stbennvneygea t
e a é6B,NCcdmndeéath amme cearbd t o channel 2 of the
and use a needle to connect the red conne
O rear oxygenwsehsoo, measueset cusreaequi ced)

amp to channel 3 of the oscilloscope, and

oscope to test the oxygen s-2nsor, the spe
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N &) 11:51
250MSal/s

-987.3us

Circuits Distributor Titania Zirconia

Zirconia with Zirconia Pre &

heater Post Cat
Fuel Pressure

Actuators
@

Ignition

Networks Lambda

Combination Please connect Ch1 with BNC-Banana.

Road Speed

Throttle
Position

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

in

FigulB3keaBbda (oxygen sensor) test

The following picture is the actual measur ement di

71
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FigudeaBmbda (Oxygen Sensor)

3. 2 .MAIP

The MAP, or I ntake Pressure sensor i
determine the fuel supply, vacuum (or | i
and digital, wuswually there are 3 wires,
For the analog signal of a gasoline engi
I's 0, and the output is generally about
depressingrthehactbletate opens and the
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Chapter 3 Automotive Test

For the analog signal of the2.d0\¥satl iedlgiimg,6 spgéded.voAft

accelerator, the voltage can be seen to rise, which

UsVMATOsci |l |l oscope to test the i1 ntake pres-8bred osvensor
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N ) 11:48
250MSa/s

-987.3us

Circuits Distributor Analog Digital

TMAP
Fuel Pressure

Actuators
@Vol

Ignition

Networks lambda

Combination Please connect Ch1 with BNC-Banana.

Road Speed

Throttle
Position

Vv
Full =
1

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms 0X

2ms

Fi gusdb®MAB (i ntake pressure sensor)



Chapter 3 Automotive Test

3. 2.Rloc2ad Speed

The speed sensor is generally installed on tthhe dadkv e
of the head of the speedometer, to provide informat.
are 3 wires: power, signal, and ground, output squar
Il nducti vewavghnalUsesiameBNC to banana cabl e, connect o
other end of the black plug I s grounded, and the rec

sensor with a needler Lift the Wdehvchg wbheal whofl ecor
the vehicle, put in gear to rotate the wheels, and c

with the increase of vehicle speed.

Us¥ATOsci |l |l oscope to test the vehicle spee@d sensor
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O N =) 11:48
VAL REYS

-987.3us

Circuits Distributor Hall Effect

Fuel Pressure @WVOI

Actuators
Ignition

Please connect Ch1 with BNC-Banana.
Networks Iambda

Combination

Road Speed

Throttle
Position

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

2ms RN

Fi gud¥elBi cl e speed sensor test



Chapter 3 Automotive Test

3.2.TMh3r ottl e Positi on

The throttle position sensor is installed on the dr.i

throttle and provide a basis for ECM to judge the

Use a BNC to banana cable, connect one end to chan
grounded, and the red connector uses a needle to c
switch signal 1.

Use a BNC to banana cable, connect one end to chan
grounded, and the red connector uses a needle to c

throttle swittch @ai ghalbt?2] e(switch, you need to con

UsVMATOsci |l |l oscope to test the vehicle spe&é&d sensor,
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N =) 11:48
250MSa/s

Circuits o Throttle )
Distributor Potentiometer Throttle Switch

Fuel Pressure @VV‘)I

Actuators
Ignition

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

Combination

Road Speed

Throttle
Position

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

2ms I

FiguaZ’T€éhBottl e Position Sensor test

The following figure is the actual measur ement diagr
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Chapter 3 Automotive Test

Fi gua88eEhBottl e Position Sensor Diagram

3.3Car bcoanni st er sol enoi d val ve

The carbon canister is generally installed in the er
to collect the vaporized oil and gas i n the fuel tar
air and ciaars.i nsepod |IRINC t o banana cabl e, one end i s
other end of the black plug I s grounded, and the rec

solenoid valve with a needle tip.

UsVATOscill oscope to test the vehicle spegd sensor
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Micsig

Circuits

Sensor

Ignition
Networks

Combination

-10.99ms  -8.987ms

The foll owing

certain year

80

250MSa/s

-987.3us

Carbon Canister Vol
Solenoid Valve

Diesel Glow Plugs

EGR Solenoid
Valve

Fuel Pump

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

-6.987ms -4.987ms -2.987ms -987.3us 1.013ms

Fine 2ms

Fi gu©9€aBbon

figure 1 s t

ster

actual

N =) 1:36

enoi

d val

measur ement



Chapter 3 Automotive Test

Figu3®@®&udi A6 Carbon canister solenoid va

3.3DRsel Gl ow Plugs

When the engineebatthel weaoheyr 168 will affect the <cc
required to heat the cylinder before starting. Di es e

connected in series, powereldapyyta openheangd ahdseontr
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When the ambient temperature iIis | 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
VATOscill oscope can be used to test the diesel engin
two types: glow plug and single glow plug).

The specific opera3behows shown in Figure 3
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i N E 136
250MSal/s

Micsig

-987.3us

Circuits Carbon Canister Glow Plugs Single Glow Plug

Solenoid Valve

Sensor
Diesel Glow Plugs

EGR Solenoid

Ignition Valve

Networks Please connect Ch1 with Current Probe.
Fuel Pump

Combination

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms 9.013ms

Fine in

Fi gu3®Pi 8el Gl ow Pl ugs

3.3E&BR Sol enoi d Val ve

The EGR solenoi d valve I s an abandoned recirculati or

be sucked into the intake manifold again to reduce t
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nitrogen oxides in the exhaust gas and achieve the ¢
one end iIis connected to channel 1 of the oscill oscoyg

connector isgcouneécwedetofthlkee EGR solenoid valve wi

UsVMATOsci |l |l oscope to test the EGR solenoi3® valve, th

N &) 1:36
250MSa/s

-987.3us

Circuits "
Carbon Canister Vol
Solenoid Valve

Sensor

Diesel Glow Plugs

EGR Solenoid Please connect Ch1 with BNC-Banana.
Valve

Ignition
Networks
Fuel Pump

Combination

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

-10.99ms -8.987ms -6.987ms -4.987ms -2.987ms us S s 7.013ms 9.013ms.

Fine

Fi gu3ZEZGR solenoid valve test
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3. 3Fdel Pump

The fuel I n the fuel tank can be pumped -&@nseptress.url
the same condition of the engine, a good fuel pump I
Use a current c¢clamp, connect one end to channel 1 of
the fuel pump. Pay attention to the direction of t he

a extensiconnnmpor doantthe cord of the current c¢cl amp).

UsVATOscill oscope to test the electronic-38luell ow:ump,
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= N &) 1:36
250MSa/s

Micsig

Circuits Carbon Canister
Solenoid Valve

Sensor

Diesel Glow Plugs

EGR Solenoid Please connect Ch1 with Current Probe.

Ignition Valve

Networks
Fuel Pump

Combination

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

-10.99ms  -8.987ms -6.987ms -4.987ms -2.987ms -987.3us 1.013ms 3.013ms 5.013ms 7.013ms

2ms

Fi gu33El 8ctronic fuel pump t est



Chapter 3 Automotive Test

3.3.5 I dle speed control wvalwve

The i dle speed control valve adjusts the throttle p
| oad conditions of the engine and the engine temper
engine idregapekdneFvehicles, generally when the en
rapidly to about 1200 rpm. When the engine reaches
decrease, and finallueg.stabilize at the preset va
UsVMATOsci |l |l oscope to test the idle speed co¥trol val
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Circuits

Sensor

Ignition
Networks

Combination

-10.99ms  -8.987ms

Carbon Canister
Solenoid Valve

Diesel Glow Plugs

EGR Solenoid
Valve

Fuel Pump

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

-6.987ms -4.987ms

Fi

250MSa/s

-987.3us

Rotary Electromagnatic

4 wire & 5 wire

Please connect Ch1 with BNC-Banana.

-2.987ms -987.3us 1.013ms 3.013ms

2ms

gudkedBe

speed

5.013ms 7.013ms 9.013ms

control




Chapter 3 Automotive Test

3.3.6 Injector (gasoline engine)

The fuel I njector I s an electromechanical device, wlt
ECM to start and stop ti mewiorfe fdueeMi cen,j] 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.

UsMATOsci |l |l oscope to test the fuel | nsector, the spe
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Circuits

Sensor

Ignition

Networks

Combination

-10.99ms  -8.987ms

Carbon Canister
Solenoid Valve

Diesel Glow Plugs

EGR Solenoid
Valve

Fuel Pump

Idle Speed Conrol
Valve(IAC)

Injector(Petrol)

Injector(Diesel)

-6.987ms -4.987ms

Multi-point(Vol)

Multi-point
(Vol&Cur)

Single-point(Cur)

GDI(Cur)

250MSa/s

-987.3us

Multi-point(Cur)
Single-point(Vol)
GDI(Vol)

GDI(Vol&Cur)

Please connect Ch1 with P130A.

-2.987ms

Fi gu3benpBector

-987.3us 1.013ms

2ms

(Petrol)

N ) 1:36

Test



Chapter 3 Automotive Test

3. 31 jector (Diesel)

Most engiseés use commbdbonetai hjtaoel onnjemei os affectec

at |l ow speed, injection time is |l onger, |l ess inject.i
volume iIis | arge. There are maijnelcyt oBross,c hC [xio nvneorns iroani |3
piezoelectric injectors, Vol kswagen Audi's PD systen

UsVATOscill oscope to test the fuel il njector-3@di esel
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Circuits

Sensor

Ignition

Networks

Combination

-10.99ms  -8.987ms

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Quantity Control
Valve

Throttle
Servomotor

Variable-speed
Cooling Fan

Variable Valve
Timing

-6.987ms

250MSa/s

Bosch Bosch CDi3

Delphi Piezo(Current)

VAG PD

@Cu r

Please connect Ch1 with Current Probe.

-4.987ms -2.987ms -987.3us 1.013ms 3.013ms

2ms

Fi gu3denpBector

5.013ms 7.013ms

(di esel

N ) 1:37

Vv
Full
1

9.013ms 0X

engi ne)

test



Chapter 3 Automotive Test

3.3.8 Pressure 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

UsVMATOsci |l |l oscope to test the pressure BBgulator, th
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Circuits

Sensor

Ignition
Networks

Combination

-10.99ms  -8.987ms

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

Quantity Control
Valve

Throttle
Servomotor

Variable-speed
Cooling Fan

Variable Valve
Timing

-6.987ms

250MSa/s

-987.3us

Bosch CDi3

Please connect Ch1 with BNC-Banana.

-4.987ms -2.987ms -987.3us 1.013ms 3.013ms

2ms

Fi gu37’Br 8ssur e

5.013ms 7.013ms 9.013ms

Regul at or

t est



Chapter 3 Automotive Test

3.30Q0antity (Flow) control wvalwve
The fl ow control valve, also known as the flow regul
fl ow of fuel from the | owrpersessustruer & ucerl Ipiufntp .p ulfrhpe inmotrc

chamber efr etselrsduunteilglppump, the higher the pressure, wh

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

UsVMATOsci |l |l oscope to test the flow contr38l valve, th
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Figu38uantity

(FIl ow)

control

val ve

t
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