o @

\

4




www.CarGarage.ir

..l 5
u

o- lit v,y US gal , OY A .U.S.qt , ¥¥,- Imp.qt)

(eaels

Yfo ~ voo kpa (v,0 ~ v.2 ¥ kgficm , -, ~ 01,0 psi)

OJ«.A:.J p—»—b—a—’” -3} &:;\?"94.0 )lﬁi:ﬂé

u.‘>9.~u g)m J.‘>‘.b ’ggﬁ

oSl gige

—

od.;.;b; J.ALC

(Returnless) cuas 5y 90




www.CarGarage.ir

Libjg.u.-.'a.m

(Piezo-resistive) Jwalio — 9iw o )Lid jaumimw iE o

lazicw
(V) 59'5__;# _jLTJg (kPa) _}ud
AL Yo,
VAF \g A
¥.. Y= LX)

www.CarGarage.ir




ATS) g2 Wabuso slod g
stlo,S Coglio i ol

www.CarGarage.ir

ezt
(k) Cooglio F)°C Lo
¥, A7 = TAYO -f. (%)
YYLEY = YY'Y =Y+ YY)
YT AR = VP Y -Y. %)
AOs ~ Y)Y -\ (V)
S A F0 Y + (YY)
R CRSE Ve (O)
Y ~ Y0 Y- (FN)
1A e ) e YO (VYY)
V, 08 ~\,Y¥ Y (AF)
Yok e N 1Y = (Y+¥)
« OF =~ « FY e (\F+)
6 Y8 = 2 Y'F A (\VF)

e ——



www.CarGarage.ir

2lo S Cooglio ig g0

o laseine

(kQ) cwglio CF) °C Lo
FANF o il o
VEAY ~ V8 AT =Y = CF)

B,Y4 ¢ (YY)

Y.V~ Y,04 Y. (FA)
1,00 f« (V)
. .09 g+ (\F-)
- XY A (\YF)




www.CarGarage.ir

(TPS) 315 az y0 cuxdgn jgumiw
o Cunglio :¢ o3

Olasin
O V=g= o 5y (V) 29,5 55 o
() 35 4z y0 @l
(TPSY) Y guuiw (TPSY) ) ;gamncw

A . .
.0V < FA \is
f,00 -0 Y.
YOV Rar v

Y. 1.4 f
Y5V Y,YA A
YO ¥ YAS 5
\ 5V YT v
RE YA A
x f,v4 9.
L YE

o v ¥ ($~10°) a2y Sl CT
F,50 ~ FAD @AF~)-Y%) 5L 5Ll WOT




www.CarGarage.ir

S AYD ~ ), 2T (TPSAYY yamit
S AYO ~ ) EY0 (TPEYFY somtiun

(ZxOY) oS 25 €85

O lazino

(V) 29,5 5Ws N) S guw [ 19 Crmmid
e~ €
¢ .,\‘ g&)
Olasiw 3,lg0
¥\ ~ £ oCy- (oFsA)l () S0 5 Casglie

www.CarGarage.ir




www.CarGarage.ir

J yl:ge

(CKPS) &I oo CuxBgo ygumiow

(b lio yloo @l 18 o
(KS) iusS g
S yiSlg 5w 1€ o
Olazxiw
VFA. ~ YYY. (pF) Capacitance) ;> cud,b
P (MQ) L.-uﬂsl.ﬂ.b

www.CarGarage.ir




www.CarGarage.ir

(APS) ;5 Jloy Couxdgo jgamow
(Variable resistor) e cowoglio :g ¢

Q| o
V-2 50 5y (V) (29,5 59 E o
36 Jlay CunBgo
(APSY) X )W (APS\) ) )M
S YVO ~ < FVD ‘Y~ A sl ey G
VYO ~ Y.XO YAL ~ F.X0O Jols S, WO.T
(kQ) )W g"—uo’u.o O)|9.o
- A~\g Y.°C ¢A°F) APSY ) jaudn
A ~Y0 Y-°C ¢A°F) CAPSY)Y gt
o £
2955 5!
Fooloss
a‘ * &
L:JL\M. v Q)'B.O

WA~y Y-°C ¢A°F)

) T oo Cenglie

www.CarGarage.ir



www.CarGarage.ir

PCSV) co s )l (b3l (B ps

Olazio
QL'AM - Q)‘,O
\4,- ~YY,. Y-°C ¢A°F) (D) g oo Crnglite

CVVT (OCV) pisws 595 J5iS o

UL@M
Slaxivw 3)lg0
4~V Y-°C ¢A°F) () zs oo Cenglie

www.CarGarage.ir




www.CarGarage.ir

> b
Qo g 1€ 93
olaxiv
olaxiw 3,lg0
‘f"i\'z \"oC(;AoF) (Q)@s‘e—_g_wwgua
Y,- £184 Y-°C ¢A°F) KQ) 4156 20 o Canglis

ECT 5 a0 By J 05 19990

Uw
Qm 0)‘9.0
| \. Y ~\VA- Y-°C ¢A°F) (D) g o Cooglite

www.CarGarage.ir



www.CarGarage.ir

BTDC) YU S yo adaiis 51 JuB Ve © £ ° 48 > g loj
gl Y=<~ rpm (MIT) oM osis cl> ;3 ;5550 599
P) S,L L IN) oD osis el ;8 y5590 590 ' QW )
FY+ £ V.. rpm B gl
D) ouis 625 0 LI 3 j5ige 590 X
P! )92
#8- £ -~ rpm MIT) o5 a5 e, ,gige 43 >
P) S,LL N) el oais Sl )0 gige 490 e dﬁff I
FY. £ 1.+ rpm = o)
(D) owis @5 ,o > )5 55590 59

www.CarGarage.ir



www.CarGarage.ir

Ot (51 5Ll

)85 90 J Y05 ol

1b-ft N.m Kgf.m 3,90

Y.Y ~ AY A~ VYA V.o ~ VY ECM cai zeo
OA ~ ALY YA~ VA A~y oo alicio gllae JLid jgminw caai gen
YV,Y ~ YA Y4,f ~ Y4.Y Y, ~¥, 15590 (5,15 S mule (slod jguie sl
Y.Y ~ ALY UA ~ VVA V,o ~ )Y S o CopnBgo s gunins i s |
V.Y ~ ALY UA ~ VVA V,o ~ VY S &las 7> ceal g — S e SuxBse g
V.Y ~ AY UVA ~ VYA Vo ~ )Y Salol o CarrBgo jgamnins andti g
WY ~Vf VA2 ~ Y0 1,4~ Y.¥ NS g ol gy
YO¥ ~ YV,¢ YEY ~FF,) Y0~ %0 O it ] Vieassy) s pyaunS) 5o il
YOX ~ YV,8 YEY ~ FF,) Y0 ~ F,0 ¥ gt IV RS = B il i8] i ini
V.Y ~ AY VA~ V)A Ve ~ )Y CVVT e (89) S5 5udh coadd g
V.Y ~ AY VA~ VYV A Ve ~ VY (PCSV) cs g 3w Jb3L (Sp i
V.Y ~ AY A ~ V) A Ve ~ VY (B a0 (S 28l JxS) ETC acgamne s
YA~ ¥fY YA~ 0,4 f~f B> boS acgerne o g

www.CarGarage.ir



www.CarGarage.ir

@u,www

Ib-ft

N.m

Kgf.m

3,lg0

¥Y.0 ~ FY,F

Y.\ ~ OAA

£.0 ~ 7,0

YA ~ YA

¥4,y ~ OY .4

¥,o ~ 0,0

S g () 7R il 0 4R

VL, F~ V.Y

Y,o ~&P

w i ws §F

OA ~AY

YA ~ Y VA

7 a0 )

OS5 n (295 dsseme oa g

DA ~ AY

YA~ Y),A

A~ 1Y

OS5 (295 dsseme coad g

VE.0 ~ YA

195 ~ VY.

Y, ~Y,0

www.CarGarage.ir



www.CarGarage.ir

Ol ooz 0329 53]

QHJU (GJL&& 9 lbu) )Ij._?l

LqFOY-YFY - -

;&WMJL*J‘_Q;QJLM '*—"‘-7"'5"*‘@""‘1'*‘3
: J

CAFOY-YA- - -

Cgos 435 e g S g dlg) 0 N g\ Sy PR W

SAYAY-YF. ..

AVOY-YFN e o) b gun guta Lt oy JLucil
(- APOY-YA+ + +) Cbgu gt L28 Jo5 o

www.CarGarage.ir




15 13 72 3 12 6 14







www.CarGarage.ir

(APT) goudns dugps ionans Lid jguins =) (ECM) ;5590 J ;5 acgomms =)

990 9 TPS Jala) 515 aze o (oSl JuS acgamme -1V (MAPS) Iy slasie 3llae jLid jgmnis =Y
(ETC (IATS) $29,8 Slan glod guniws -V

5855551 =1 (ECTS) of Sazs ¥

PCSV) cd g o Sbjb B s -1 T (CKPS) K Lo Cuadgo jguuion -0

(CVVT (OCV s 189, I8 210 (CMPS) Salob Lo CuxBgo jganion —F

4> s 15 (KS) (55 sgmins =Y

ool Ay WY Y s N, (HOLS) canoVl 5mST jgacs -A

Cdgas ooy &y VA Yo Ny, (HOS) s fraly 50T jgucs -9

(DLC) s ools bLs,I b5 =14 (APS) 55 Jloy cundge jgamis -V
o 15880 ol ] =

www.CarGarage.ir




www.CarGarage.ir

(ECM) 5550 J 55 asgame -




www.CarGarage.ir

(MAPS) lg slice slhae ,Lid jeumiw -Y
(IATS) 6&9)9 6‘9.0 QSL‘") )9"""‘.‘“ =Y

www.CarGarage.ir




www.CarGarage.ir

[s2 Agisia- MAP Sensor] [Barometric Pressure Sensor in ECU]

/,\ Silicon Chip ECU

12V 4 R
MAP !

Signal

AAA
wVv

Micro
Processor

I )

. -
Intake Manifold

[Internal Structure of Pressure Sensor] [MAP Sensor Circuit]

Silicon Chip

www.CarGarage.ir



www.CarGarage.ir

ECTS) ol Kzs -f
(CKPS) & Joo CosaBga jguins =0




www.CarGarage.ir ) ' :)939.0 )90 )QM

< b%
T B B e

[CKP Sensor]

[Magnetic Type-Analog] [Hall-IC Type-Digital]

www.CarGarage.ir



CMPS

Www.Cargarage.ir

www.CarGarage.ir



(KS) S jmins -V

wwpv.CarGarage.ir

=
o
(@)
©
©
©
©
O
3
2
2




www]CarGarage.ir

HOYS) Caustl 58S jguidio: =M
\)9"“‘;"‘" /\o._.ﬁ.g_.))

i

2$ (Bank1/Sensor1]
| ,
,/)I <'l— A




verwy.CarGarage.ir

Y gui [V 0

www.CarGarage.ir




www.CafGarage.ir

(APS) 55 Jlay comdge jgmi -V



[TPS Sensor]

[TPS Circuit]

ECU

www.CarGarage.ir

[APS Sensor]

www.CarGarage.ir

U 1P )9..“.2...»

Collector ring

[Internal Structure of Sensor]

ECM
Power

Signal1

Power

Signal2
I

[APS Circuit]



www.CarGarage.ir




WWW.Carfarage.ir

HOYS) Cad fyuils 55 yandiin =1

/ HO2S (Bank1/Sensor2]
7 4

www.CarGarage.ir




<

ww.CarGarage.ir "
g )9"5“ 3—" —\ YJ

B> by -V




www.CarGarage.ir

PCSV) cs 4w JLu Sbsk By o VY

www.CarGarage.ir




LVVT QOQCV) siisss sy ]85 w0l <V

rQarage.ir

p
VWVVVV.d

=
v
(@)}
o
©
O
©
“
s
s
=




www.CarGarage.ir

-\Y
-\A

kel o,

&9.»%4.’)

=

v

(@)}
o
©

O
©
b
s
s
=




www.CarGarage.ir

ECU i Batt or
| | e
Feedback < =
oy L
: : 0 =3 _—
- ON or | il
. OFF ;
= _,Relay Relay
: output output
» Low-side driven » High-side driven
- Main Relay - AT Relay

- Fuel Pump Relay
- Cooling Fan Relay

www.CarGarage.ir





