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ckp/cHPCaNALO TR 2.8 oSJR|CXP/CHPC ANALO YIS .6 V) 2.8 nS
IN: 2 CUR : 3 HAK: 5 MIN: 7.5V CUR : HAX: 15.3Y
A TDC : 19th tooth from long tooth | <8
- 1( N
| | Vi
i | | ‘
il Il -
i Epark ElTDC 12deg
-18 =10
Short tooth . Long tooth . ith B0 crank anagle signal at one _
20 _ re_vnlutmn,mjetputms I_ﬁdeg o _1
_E—L, 'V—ILL—QE [ .
CKP & ChP Senzor at 2700 pm (LC 20000 CKP & ChP Sensor at ldle (ELANTRA 1.6)
Marmal Wiawefarm | Normal Wavefomm JIL
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About
Sensor

0208 Joe (pices ) i Bl 2 (69,995 j9i90 190 ) ganiow
Aol oo jetan 31,5958 909 9530638 98 (sl)I0g 0041 (5,85 £ 31 o (1

il
T}

CKP/CHP({ HELCO 1.8 V CKPCHP( ANALO 5.8 U Z.8 nS
CERPCCH-A2 MIM:SEE. B3 Hz P-F S.1 U MA<:iSaE. aa H . . .
CHRCCH-E > MIM: 29,85 Hi F-F 4.8 U Maxk: 41. 67 Hi MIN: 7.5 CUR : MAK: 15.3V

2 Lt

e uwi ‘!

-1 -1

-0 —Z0

CEP & ChP Sensor at idle (4os 200007 CKP & CMP Sensor at Idie (ELAMTRA 1.6)
Marmal Wawefomm
L_Hormmal Wavefonm
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Crank angle sensor
, ey

. : .
ECU pin

Shiled

Vou VIV

Low side
>
ECU pin
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Sensor repair info view.

CKP/CHP( ANALO

HIN: 7.5V CUR :

2.8 n8
Hax: 15.3¢

268

26

CKP & CMP Sensor at 2700 pm (LC 2000MY)

Hormal Waveform

CKP & CMP Sensor at dle (ELANTRA1.6)
jormal Wiavefomn

\ 4

IFR
FIN: -
IFREQ:

5.8 Y CHES.8V
7.5 W AVE: 1.5V HMax: 18.9 v
1.25 KHz  DUTY: 52 %

Crankshaft Position SNR(Bosch) ¥

Crankshaft Position SMR(Bosch)

case adjacent to the fluywheel. The

and a target wheel mounted on the
crankshaft. There are 58 slots and
longer slot than anuy other slot in
target wheel. When the =slot in the

ligns with the zenzor, the senzor

A Crankshaft position{CKP) sensor is

mounted on the front of transmission

CKP

mensor is an hall-effect type sensor

that generatesz voltage using a sensor

one
the

wheel

ICH A:= 5.5 V DT: 16.28mS CH B: 4.1
FIN:- 7.4 V AVE: 2.3V HMax: 13.3 Vv
HIN:- 97.7mU AVE: 1.6 V HaX: 4.2 V

moltage ouvtputs low(approx. BUY. When

[noLp]| [TIME] [6ND | [cHNL] [MENU]

Normal value

About sensor

Data analysis
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Vst

.
Mo

ECU

— 5V | T 2
] su
Y MAP signal Ley
Resistance
Resist Signal line
esistance e
s s
GND line Signal
Resistance ‘
GND
AF SMER-TPZ B.o U ZHH n3
MAFCCH—-A 2 MIMz 1.4 U CUR: 2.1 U HMAX: 33U
TPScCH-E MIM: 2F1. Bml CUR: 462, Ambl)  [MAK: 1.1 U
. . 4
4 Intake air flow signal
3

TP S signal is constantwhile Intake air flow
1 signal is maving by accel pedal

Cardy (yuatd ygmmomw (8 g3 5loe

RS

Ol cae olws 4o ol >9,5

www.cargeek.ir

e
b TPS signal ]
MAF sensor & TP sensor at idle (Aceent 200001

Momnal WWawvefomm
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ECU

TPS [HEiE‘lIEgE‘E)

FI(Q}

L

T
Signal line

L

GND
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CKP~CHMP( ANALO 5.8 U
IN: 2 CUR : 5 Max: 5
' TDC
B} L 15

lL loth - TDC shown after CAM signal is the first

TDC. —=8

CEP & ChiP Senszor at 2700 rpm (LC 2000k

Momal Wawvetformm
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CKP/CHMP(MELCO N W Y.

L

CKP/CHP( ANALO NS . 8 Y| 2.8 nS
CKPCCH-A»  MIMiS@E, B8 Hz P-P: 5.1 U HAK:S80, 88 H . . .
CHPECH-E  MIM: 25,85 Hi P-P: 4.8 U MAK: 41,67 Hi MIN: 7.5V CUR - HAK: 153V
| 26 24

CKP & ChP Sensor at idle (Atos 2000MY)
Harmal 'iizvefarm

-18 -1d
-
—-28 =24
CKP & ChiP Sensor at ldle (ELANTRA1 )
| Hormal Migvefomm

Optical / hall type sensor signal

Magnetic type sensor signal
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| Iﬂpnwer

Oxygen sensor

ECTU

Signal line

C2 sensor tip

| ——

GND line

i
i,
ﬁ Signal

|

Heater |

Heater control line

Red line : circuit for 02 sensor heater

—

GMND l

GMND

P cantral for heating

'-'l Reference D

Exhaéust gas A

Pumping B

Sensing G

Oxygen sensor

T 1
d
L w
||| b
| O *
C
L  J
- d
¢ 4
+
Module ECU
2 ||

A Oxygen sensor signal

d Lambda signal

B GND

b Lean bumn status signal

C 02 sensor control current

C AJF ratio zero setting signal

D 02 sensor supply current

d eND

F Heater power {(12V)

¢ 02 sensor heater control line

www.cargeek.ir
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About Sensor

About Sensor

+ Oxygen sensor without heater

White : signal line

Black : gournd line

Oxygen Sensor at Idle (ELANTRA 1.6)
Hormal Wiaveform

02 ENSR(Zxr ) B.Z U

988 n3
MIN: 47.2ZmV MAaK: 738. 6mY
1. &
firconia oXygen sensor .
1.2
g.g - - - . -between0 - 1.0V

Oxygen sensor with
heater (3 wires)

Black : signal line

White (2) : heater control
line + GND

Oxygen sensor
ground is hex

02 SMSRLTi) 1.8 U
MIN: - 152, 4l

988 n3

MAK: 4.2

U

= Tita nia oxygen sensor{below)

£ TIPS~

rOxygen sensor signal

Oxygen Sensor at 2500 P (ELANTRA 1 .6)
Hamal Miaveform

Oxygen Senszor at acceleration (EF %' 6 990

Homal ‘Uiiaweformm
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EEE 9 rs cHEG2V

N 78100 AVE: 429,700 MH: 628,300

I Iﬁpnwer

Oxygen sensor

Signal line

02 =ensor tip

GND line

e
i
ﬁ Sianal

|

GHD

Heater \

grer control line

llsensor heater

—

Pl contral for heating
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About Injector

Magnetic
Force
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12V power

Inejetor 1
Inejctor 2
] L

Inejctor 3 ECT
Injector
\fW\/\/ Inejctor 4 f;
145Q

GND
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Opening

Polarity change
hy ECU control

Upper side of
valuwe pindle

When Closing

Pull s N
<\v,'- \)Fularity changé
Push by ECU control
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Long opening time Short op ening time
Opening coil supply ON | Oﬁmng cail supply
=3 OFF__, U <
Closing coil supply Closing coil supply
"""" B NN e
g Opening wark

=z
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ISC valve

Control line

ISC valve

Control line

» Low

=Y

Control line

Control line

p High

J

Control line
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Engine speed
Target speed

Engine speed

ISC valve opening

—
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Coolant temperature
sensor

Signal line

I A

ine

2.8S CHB1.8V
IN: AVE: MAX:
REQ: DUTY:
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JU)QM ‘é.tbs..u&

THE ECU

KNOCK sensor

Shield line

L I shield

Signal line
d “ Signal 0 -5V

D — : ’
i : 1 GND
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Knock signal vwith frequency

R L

Knock signal

Freguency

Knock signal

Knock signal

Mumber

Humber of
knock

) Kook
fregquency

1
|
: Freguency
!
1

Humber

Humber of
knock

Humber Humber of

knock

Freguenocy
rnock
frequency

Mo Knock detected

Mo Knock detected J I
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e
= ECU
= KNOCK sensor
Shield line
II Shield
Signal li
'gnatiine Signal 0 -5V
e 1 eno
GHND line
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=

|:| L

—zunxLﬁ ..... \

CHI=10V
ac 10:1

CHZ2=200mY"
Ac 10:1

e B I S

Crank angle sensor signal

=10 RREEEEREE RRREEEEEE RREEEEEEE EEEEERREE I... Zoom in the si.gnal at kﬁncking .

3 1ms Adiv

8.3 kKhz detected( normal B - 13kKHz)

" Knock sensar

.'H'l :
=
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Skl & axgs L ECU sk, SECU oMbl a4 1) 5,045 oy ygmin oyl
S ey (85 e Toy0es S8 pllia jgige pl)] g0 CuniiV S0
s ge Sllugs ali-04,04>

VS sensor
Signal line Ground line
ECU pin ECU pin
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90995 i€ s ) guascans (529 35 JUSow
o I s Sygar ol (e S IS5 00 Jb Sl gg 5l jgmin ol
ool S Ty (Rl 9,095 S e ey Gl b LS ) (S B0l
B g b (6059 Sy VY Gp b wl 51 (S a5 o)y (S sl al Vg
Db oo (79,5 S pam il

vYohage: lead switch type = 5W or 12

VYehicle speed sensor signal
P g9 Hall type = 5vW or 12

Hoise
4
e |1 U
IR L - S e > .-|
", . Slow speed Pluse number
N, " with one revolution
. Fast speed

Real vehicle speed

Yehicle speed recognized by ECU and TCLU
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ECU EGR solenoid valve
. . Resistance
Signal line
[1]] - VAVAYY

Vb: 12V
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CHI=P¢ . CHP=3Y | _ ; ;  BNmE 7 div
DC oIl - DCoIo:1 - - : : o (s00ms Sdiv)
U S S SRR ettty 0 NORMIZKS /s
; TWOT dide Dpen : :
. ......... : Thrl:lttle:l 424"\!“ ........ ......... ........
" : : : :
- ; ; CTS (Closed
; ; ; ; - ; ; Throttle Status )
ETRPAPPOO OO PR OO TN PO OO0 O O OO0 A 0RO U PR OO NP1 0 oo o oo o o oo o e oo pows e oo o | 11 { [ =X s S 1M B

If the position sensor signal is constant while accel pedal is moving,
then the valve is stuck.

Ill._._.. T TR S e
ﬁ : FF: . Abnormal : = | opening Y
\cunstant signal 1.8v  _ Hfunltage:z.ﬁv :
.............................................. . L T
EEGR valve position sensor Stall RPM : Tip in with braking at

D randge of auto car.(2150rpm)
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ECU EGR solencid valve

. . Resistance
Signal line

GND

Vb: 12V
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ECU EGR selencid valve

. - Resistance
Signal line

-

A

GND
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CHi=s3Y : CHZ=2v : - : : o RiMms A div
DCoInr (WL |1 B B : : ©(S00ms Sdiv]
PP UUNE FUVPUPUIE SOPPRUO SO ety L NORMIZKS s
. ) ) : “WOT ide Qpen : _
........ _ Thrnﬂle}q_zq_ﬁvf

TPS signal f f N f f : :
: : - CTS ([ Closed
; : : : - : : Throttle Status )

||||||||||||||||||| T T TR | Jeeeefeensfenne] ||||||||| Thrl:lttletl EEDml'n‘u'l
If the position sensor signal is constant while accel pedal is moving,
then the valve is stuck.

Co “ . L

_i‘jh : % © Abnormal : © | opening L
N constant signal 1.8v  _ r woltage 2.8

- .
EEGR valve position sensor Stall RPM @ Tip in with braking at
: ' ' : O range of auta car.(21a0rpmm
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ECU

) Ol (B Hlo0g S
2 0l 05,9 5ls 03,5 iz st L) (s SL Gl a5 edg oz IS ol (35 So S
ISee § S ol Slybl lame

Canister solenoid valve

Control line

Resistanc

X

GND

5™

NAAT—
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Sledloj s e onl wiSee J ST, 5 il b by S b 4 Jloyl udb sl Jy5 L ECU
Des (oo Jlad ally 11890750 4y (6359 LS gu lgo boglte aS

tcy Canister solenoid valve
_I_I_l_l_ Control line Resistanc

3
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