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EZ=] standard-components
natural gas-fuel-specific
components

existing on

pressure regulator, pressure sensor,
pressure limiting valve, filter
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Part Name : Ignition Coil (NA engine) (sr i3 )5350) 45,2 gy puns + dnkad pls
Model : ZS-K 1x1 ZS-K Ix1: Jaw
Type : Induction sl g
Manufacturer : Robert Bosch GmbH Robert Bosch GmbH : sussLe
Manufacturer's PN : B221152827_01 B221152827 01 : ol 350 Lt
IKCO's PN : K914560188A K914560188A : 5,055 ] 5 (2 o,lads
Part Shape : :asks 2
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Connector :

(it AL o 5255l
Vehicle Side Connector

(N/A)

Pin-out Description :

Pin No. 1) Output ignition coil,
is connected to Pin 101 (coil
#1), 110 (coil #2) 117 (coil #3),
109 (coil #4) of the ECU.

Pin No. 2) Power supply for
coils is connected to pin 9 of
double relay.

Pin No. 3) Coils ground is
connected to engine ground

; J&"S‘ﬂ

dakad ooy g2 SSlS
Part Side Connector
(V/A)
PIN 2 UBatt+
PIN 3 ENGINE GROUND
FIN 1 Signal

e s 7y

WY ¥ g o) V0 () e o) Vo) g &0 Shee JUSs () e
el Jata BCU 51 (F gy paesd V0 8 oF gy o)
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Specifications :

- Voltage Range 10 ... 16 V
- Frequency Range 0 50 Hz

':JB AE N jL-Jj uﬁjm =

P B e 35,8 sogdses -
- Primary Current 7 A = i
- Spark Energy > 38 m) ol Vo gl e 0l -
- Spark Duration > 1 ms o5 clee YA 5 58,5 a5l -

il LoVl miy afe sley e -

Operation Points :
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Part Name : Electronic Throttle Body

Model : DV - E5

Manufacturer : Robert Bosch GmbH
Manufacturer's PN : B289000661

IKCO's PN : K914561148A

B 55 4z : dalad pls
DV-E5: ju

Robert Bosch GmbH : o3l
BYAR: 55 : il gth o lat
KOI4561148A : 3,505 oyl 126 ol

Installation :
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Electrical Schematic :

1273
1274
1274
1272

| 1262
1261

1262

ELECTRONIC
THROTTLE BODY
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Connector : sty
o d Coaw g2SGlS dalad Coaws ,g2S0lS

Vehicle Side Connector

(N/A)

Pin-out Description :

Pin 1) DC motor Ground, is connected
to the pin number 126 of ECU.

Pin 2) ETB ground is connected to the
pin number 314 of ECU.

Pin 3) ETB power supply, is connected
to the pin number 217 of ECU.

Pin 4) DC motor power supply is
connected to the pin number 125 of ECU
Pin 5) Actual signal potentiometer #1 is
connected to the pin number 237 of ECU
Pin 6) Actual signal potentiometer #2 is
connected to the pin number 229 of ECU

Part Side Connector

e om0

FATE ojlad e 4 DC 5550 (0m0) (ite JUSos (Y ojlat oy
il haia ECU

IV 0)lad s 0 GRagemsdly) 515 42050 (e JiSms (¥ 0)lod oy
sl Joaza ECU

ECU ;I YVY o)lad a4 (Rogeilis) 515 azy 0 adis (F oled fyu
ol | Jata

ECU 3 ¥y sjlesiin @ DC g5ga di3s8 JESes (F ojlads 0y
el faze

ECU JITYY o )lad o 40) ogeilty (29,5 JuSews @ ojled o
ol eaza

ECU jI¥Y8 o)las s 4 ¥ ageiilty (29,5 Sl (F o)lad s
ol fiaza
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Specifications :

- range of environmental temperature -40°F
... 284°F

- continuous operationrange U=6 ... 16 V
- DC motor resistance 1.5 Q + 0.3 Q

- inductance (at 120 Hz) 0.9 mH £ 0.1 mH

Applications :

The ETC system is designed to control
spark-ignition engines. The throttle body
DV-ES5 contains the actuator, the throttle
plate and the throttle position sensor

(potentiometer), which are integrated in one

housing.

In case of an electrical disconnection the
throttle plate falls back into an idle default
position (NLP).

: Slooguas-

Culgd 18 az o YAY B-F+ jl laona (glod oogams ~
cdg V5 B 7 5l g0, Slac 5y o3guome —
1.5Q+£0.3Q DC 53 cunglia -
(5,2 1Y+ 20)DC 5550 Luilisguil -

0.9 mH=0.1 mH

13,15 5150

BB e i Lgagis my Fii lg s ETC Lebas
ceel® i le JDV-ES 5L s a. Locise ok
A8l oo (Roguasily) Az ;3 CeaBye S § 43 ) 4o
il i aliises &5y o S

- ambo Bl a3l 352y (5o S ohad (G a5 sl o

sie (NLP) ol S8, ot Candgn S 4 a0

b ge fanga

www.cargeek.ir



http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

:J;anLo..z

P < WS L S ke Lloles m g oo

o 5 -. - A
s EF7 5 g0 Lindsga e Il %
OY SINY amis Fmt!
Part Name : Manifold air Pressure / 2550 8ln) (5399 a0l iz Las [ )lts S : dalad ol
Temperature sensor (for NA engine) (orasle s
Model : DS-S2-TF (DS-LDF6T) (DS-LDF6T) DS-S2-TF t Joe
Type : Piezo-Resistive / NTC e (Gl sl gim Caglie: g4
Manufacturer : Robert Bosch GmbH Robert Bosch GmbH : ous;Lu
Manufacturer's PN : 0261230030 FYPATY Y ol o ojled
IKCQO's PN : K914564478A K914564478A : 3,055 ol 36 ojled
Part Shape : idabad IS
(N/A)

’7 Installation : s gloil>

www.cargeek.ir


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

Z..h...anJLa.j-

\/':A.:Cn_.ﬁed,u Qﬁ#ﬁhb@ﬂ&f

I o i
: C";lJU EF7 o 40 Lo gn s Al IR g1 S
OY 51 \F amin Sl
Electrical Schematic : t oS Jlogad

13134

1312
TMAP SENSOR
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Connector : ;9SS
ot Alsd o )5154‘[5 dxlad Gy J,:_{;lS'

Vehicle Side Connector

(N/A)

Pin-out Description :

Pin 1) Ground, is connected to the pin
number 203 (M2C4) of ECU.

Pin 2) NTC Resistance, is connected to the
pin number 132 (M1A4) of ECU.

Pin 3) +5V Supply, is connected to the pin
number 205 (M2E4) of ECU.

Pin 4) Output signal of pressure sensor, is
connected to the pin number 242 (M2F1) of
ECU.

Part Side Connector

o | Vv | Pt

o o 208

F(M2CA) ¥ov o)l s & ol o3V oyled o
Cuwl Jaze ECU

WY o)lads (4 NTC Canglin (Y 6)lads s

sl Jazo ECU 3 (M1A4)

(M2E4) ¥+0 ojlas (py 4 5V 2335 (F olet s
el Jaza ECU

o g & )28 K g5 JUSis (F )led
el Juza ECU 51 (M2F1) Y$Y
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Specifications :

- Sealed to atmosphere by an O-ring

- Input pressure range: 10 ~ 115 kPa

- Input Temperature range:

3 C.l].:-as.ﬂs-'

O-1ing lwg oo son @le -

J&g#‘l‘ﬁu\'jédj)sta)L‘s =
a0 VW BT 5l g9, sled o ind -

-40~ 130 °C of Szl
Operation Points : 19 ,Skee LG
AT \e (July oL jLes
F.50 - (=dg) Jlad Sz (29> 5B
o] s JISly ohS VYO BV o alols o (509,9 )ltd & S g5 5y ala x
Pressure (kPa) 10 115
Output Voltage (Volt) 04 4.65
* Output voltage vs. input pressure relation is linear.
Yoo Y- V0 -\ -¥. (°C) Leo
4. fo- YA Feun Yeyeo e (p2h) Lo K Cuagli

wanl as f Ol Kl a0 VYe BT e alold )5 (6359 sles 4 (NTC) Les S Cnglio adaily x

Temperature (°C) ~ -40 -15 0 15 70 100
NTC Resistance(£2) 50000 10100 6000 3800 450 190
* NTC Resistance vs. input temperature relation is non-linear.
Applications : 105 0,l5e

For sufficient engine load control the EMS
needs to have exact information about the air
mass. It is done using a pressure sensor and
temperature sensor in the intake manifold.
With use of a calculation model that is
related to the engine and must be calibrated
separately the ECU is able to calculate the
air mass flow with the engine speed.

slizy wd ilygise Sy pde ailebe b Soe S5 sl
$39,8 o laa agls pyz s 990 ) GeFo Sl
2gls aalicgalagl Luzalsaslgyala bgrarayls
3l 5o ol (Sl jbas) il lnlpy o jlanis
Beglszoyp 23l slinss Sl 90 s5ge (slp Al

)5 dpslona |) (5395 42l 2z
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Part Name : CrankShaft Position Sensor (e S ) S oo Copndgn S : dnlad ol
Model : DG-6-K (Pigtail type) (Pigtail type) DG-6-K s Jue
_ Type : Electromagnetic-Inductive (sesboliieg 25U el : g5
Manufacturer : Robert Bosch GmbH Robert Bosch GmbH : ous;Lu
Manufacturer's PN : 0261 210 104 YPANYe VeF i owilu b o lad
IKCO's PN : K914561328A K914561328A : 5,055 o)lnl 35 o )la
Part Shape : abad 08
; I
e 1| SO RO
|
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Installation :

2 bl

Crankshaft position sensor

Electrical Schematic :

PSS jloged

HH|F—

1320
ECU

T

1313

ENGINE SPEED
SENSOR
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' C.UU EF7 JJSJ’“ -L'.a.::_’.h s :,J}(_-;‘._ri ,;Y,_J;; N ‘,-7:/-.:)//‘
OY 5114 aoei P
Connector : : eSSl
ot A Caoms g2SGLS dakad oo 2SGIS
Vehicle Side Connector Part Side Connector
(N/A) P e
1M 2
[ 3
/./
- _/F
£ n AT
atd)
Pin-out Description : o s b
Pin 1) connection A, is connected to the pin (M2K3) YYY o)lat s 4 A (2gy5 (1 olad
number 222 (M2K3) of ECU. R N
Pin 2) connection B, is connected to the pin ol Jsw BEU
number 221 (M2J3) of ECU. SM2IB) VNN o)l oy 40 B (29,5 (¥ o)lad oy
Pin 3) It is connected to the chassis via ol Juaza ECU

shield wire.

WuaJloanw&ij.)lmJL,zﬂ"oJmm
0l oo ate wls 4
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Specifications : : Slooguas
- Coil resistance at 20 °C : 860Q+10% ol Ksiber 42,0 Y+ 10 e oo Conglie -
A7 Q%)
Sy leo VPO 2y )S JUSom sty Jola> -
(VY Khz seley o Slillogs cod b -

- Minimum signal voltage: 1650mV
- Inductivity at 1Khz : 370+60 mH

Yy +£#. mH
Operation Points : 1 0,Sles blas
e v Vo : Y _¥. (°C) Les
VAT V.Y AFY vay vy FOY (o21) g s Conglia
¢l °C s 1 T 5 Q o R 4 j0 45 R=860 (1+0,004(T-20)) alayl, 51 Los ) guy paws Cosglite abasly x
Temperature (°C) -40 -15 0 15 70 100
Coil Resistance(£2) 653 739 791 843 1032 1135
* The relation between R(Q) and T(°C) is R=860 (1+0,004(T-20)).
Applications : 0,15 5,150

Its output signal gives the crank-shaft a=liag Ko Joasbes jasis gly Sus ol
position and it is possible to calculate the
engine speed. In the SAMAND vehicle the
sensor is mounted into the gear box housing
with radial view to the crank position trigger WDyl oo el
wheel.

Sz oyl cdians 5095 0 00D os colitil jgige Cue
»L:L‘L.?-..}é A__),uDL:_L:_Gq.L:J L_'l adid Aoz A.......rs._! LJ.‘)'L) J"’
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Part Name : Fuel Pump [Gasoline]
(For NA engine)

Model : EKP13.3RK

Type : Electrical

Manufacturer : Robert Bosch GmbH
Manufacturer's PN : 0580453449

[oe50] c_..-;-,....d.,.ds:ulnstlj

Robert Bo

(sresb il jg750)
EKPI13.3RK :i..\._.-
SptEY

sch GmbH : ous;le

+OA-TOYFFA - o..\.ijl..o!ﬁ" aJla-'.r

Part Shape : :dskd S8
Electrical Schematic : : xS lsgas

1320
ECU

121

120122

2W BK
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Connector :

(ot Al gt J"-'S';b-
Vehicle Side Connector

(N/A)

Pin-out Description :

Minus pin is connected to chassis and
Plus pin is connected to pin 9 of double
relay via C1260 fuse.

dxkad Coanw 2SSl
Part Side Connector

3 Ty
398 B b 5l Cuta pu g 95095 ol A4 Aie
Ll Jeaie  Jrgo 4l 4 &3‘%‘31260

Specifications :
- Operation Voltage: 7~15V DC

- Ambient Temperature Range:
-40 ~ 80 °C
- Current consumption @ 12V: 3.6A
- Flow Rate @ 12V: 75 lit’h
- Pressure range: 300 kPa

Applications :

Cdg VOB Y 515 5y -

ol F Slwaz oA B-Froibhowe sled ol -

g WY 5By 5o (oS by Bpan 0l -
).‘;.n_t Y‘P

g VY 5ty po g pbyz £ 05 -

wdg VY 5kdg o mdew LiB ol -
Sy s ¥

:bﬁﬂs .)J'Ig.n

The fuel pump is a part of fuel pump module 58 Seandl o S g deoli asly 5 cisy S g 4l

that is located into the fuel tank.

)1 48 i o S
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Part Name : Gasoline Injector
(For NA engine)

Model : EV 6 C
Type : Solenoid - Saturation

Manufacturer : Robert Bosch GmbH
Manufacturer's PN : 0280156034

IKCO's PN : K914561008A

Oty diladl : dalad Pl

(rerk iS5 y9390)

EVé6C t Jua

et —gasdsigl - £oi

Robert Bosch GmbH : ou5;L
0280156034 . o.LiJ'Lu u..s oJLa..:u
K914561008A : 5,095 |l 8 o)lad

Part Shape :

:“kihjs":’
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Installation :

\

| Fuel Iniector |

Intake
Manifold
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Electrical Schematic :
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1208
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211

2
130
1211

1331-P 1332-P

224

2w
1334
1213

ay mj"

1333-P 1334-P

INJECTOR INJECTOR INJECTOR INJECTOR

CYL.A CYL.3

CYL.4 CYL.2

(PETROL) (PETROL) (PETROL) (PETROL)

210

1320
ECU
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Connector ; 2SSl
ot ATaud e H5sSSL daknil o 035Gl
Vehicle Side Connector Part Side Connector
(N/A)

Pin-out Description : | b s
Injector 1331) Pin 1 is connected to Pin 1 of

y : . JOTIPVR RSP e 1 DU [ SRR UROUNY A o i YL g
Double Relay and Pin 2 is connected to Pin - Oet 3 o 4 SIT o i 955

211 of the ECU. el Jaze ECU 1YY
Injector 1332) Pin 1 is connected to Pin 1 of o & ¥ 0me 5 Jigo ) 51 ¥ s &) G (OFYY 25753
Double Relay and Pin 2 is connected to Pin sl Jaa ECU 5 ¥-4

209 of the ECU.

B : ss g JF : 55
Injector 1333) Pin | is connected to Pin 1 of &% ™" o3 Jigd 4y I ot ) o (VY5255

Double Relay and Pin 2 is connected to Pin ool Joazs ECU 5YYY

224 of the ECU. o &Y e g hes dly 5 E s a ) o (WYY 53l

Injector 1334) Pin 1 is connected to Pin 1 of sl La BCY 4%y
pL———d J

Double Relay and Pin 2 is connected to Pin
210 of the ECU.
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Specifications : : Slaogat

Operation Temperature: -40 ~ 110 °C
Operation Voltage: 6 ~ 16 V
Permissible fuel temperature at injector
inlet: continuous < +70 °C, short-term
(about 3 min.) up to +100 °C

In the temperature range from -40 °C to

+45 °C, a flow deviation of up to 5 %

(CC) VY- B-F- 5l S5 jlme clos

Sl VP b F aa g,

ilasl (g0g,9 dilms 4o jlons clos

(°C) Y+ 25l gy Sl

(PC) V- - 1S las o(amdo ¥ 5l 2a5) 1,55l
0B s Oliya & 55 JM6e (°C) FO L -F - |
O 4250 FO 3 VL 3 5 3l e
Apd e il i

Operation Points : p o Slee bl
Driver Stage 1289 .. .. (=)
Test fluid n-heptan
Operating pressure ... kPa (pressure differential)
Injector number 0280 15. ...
* | Nominal value Tolerance

Nominal flow 3.1
Qsiat ... g/min ... %"
Qavn ... 91000 stroke F

with impulse width ;= 2.5 ms

(setpaint t;¢)
Deviation of linearity: 32

t1=2ms -2 % +5%

t2=4ms 0 % +2%
Spray definition 3.3

spray angle ag, (alpha) ; Nominal value

spray angle plane y (gamma) Nominal value
Spray distribution 3.3
Mass distribution:

0°to .7 - <. %

..” to .." (main target area) -- > Y%

Z il - <. %
Segmentel spray distribution 3.3

Quantity in 1 of 4 segments 25 % +15%
Minimum opening voltage Ugmin: 35

Lay out value ( -15 °C) - <86V

Measurement in practice ( +23 °C) -- <83V
Perar%zt-]‘asklgf::leakage rate at test pressure 36| - T
Insulation resistance: 38| - =1 MQ
Injector resistance Rgy at 20 °C el ¢ +5%
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Part Name : CNG Injector (For NA engine) (resb uiiS 9ge) JI ailadl : anlad pli
Model : NGI 2 NGI2 : Jaa
Type : Solenoid Gdgisls 1 g4
Manufacturer : Robert Bosch GmbH Robert Bosch GmbH : ousjlu
Manufacturer's PN : 0280B00586 0280B00586 : ousjle 28 o)l
IKCO's PN : K914561098A K914561098A : 5,055 lpl (o8 0jlod
Part Shape : dakad 53

NGI1Z Kompokt
2 7

\ Sy X I
?%/ﬁ’////%
1 e Fe

N

2277 B

R

Lo’ ]

=

www.cargeek.ir



http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

Vv o asend ojledd Qﬁ#ﬁhb@ﬁ(‘j‘f

gl EF7 ;5 50 diad g e b rg i
OF 5174 asin L ——)
Installation : tsloils

Intake
Manifold

CNG Iniector
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Electrical Schematic : : S xS jlogal

315

el 1320
2 ECU

107

=l - bl B = | ™ I B
I o &

=l B =8| & e g &
3 S = gw"
211 241 211

X X X

F P

1331-6  1332-c¢  1333-c 1334-G
VJECTOR INJECTOR INJECTOR INJECTOR
cyL1 CYL.3 CYL4 CYL.2
(CNG} ~ {CNG) (CNG) (CNG)
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Pt EF7 ;530 dcad ga s I g i
OF ¥ dmdis §Sms]

Connector : yviviiy

i dRand oo ;gaSGlS dakad Ceas ,gaSlS

Vehicle Side Connector Part Side Connector
(N/A) (N/A)

Pin-out Description : Wy 7yl

Imjector 1331) Pin | is connected to Pin 4 of
Double Relay and Pin 2 is connected to Pin
315 of the ECU.

Injector 1332) Pin 1 is connected to Pin 4 of
Double Relay and Pin 2 is connected to Pin
107 of the ECU.

Injector 1333) Pin 1 is connected to Pin 4 of
Double Relay and Pin 2 is connected to Pin
319 of the ECU.

Injector 1334) Pin 1 is connected to Pin 4 of
Double Relay and Pin 2 is connected to Pin
303 of the ECU.

CJ:-:‘!Y&:-;S‘J%B‘“‘JJJHQ-:-;“:'\ o= (YY) 873l
el Jaie ECU 5ivh0
O @Y Oms e a5l T ) (WYY a5yl
ol Joaze ECU 5130 v
e AR RIS U R SUSEVR RS o gt
ol Lz ECU 51719
o—:—:“e'fo:-;sdes“%.}”"ix-;‘*?’ e OYYF 257500
ol Jaze ECU gl vy
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Specifications :

Operation Temperature: -30 ~ 120 °C

Operation Voltage: 6 ~ 16 V

Permissible fuel temperature at injector

inlet: continuous < +70 °C, short-term

(about 2 min.) up to +130 °C

: Oluogas

(COINY - BV 5loS)5 e gles -
s V5 G5 i skly -

iladl g9, ailas )0 jloxe gles -
(PC) ¥+ ASlas caiugy >
(PO VY Sl (aids ¥ 5l 2e8) 1,38 cll>

Operation Points : 20 Slas blis
(N/A)
Driver Stage 1 289 918 801 (SEFI)
Test gas: Nitrogen (N2)
Operating pressure 700 kPa (absolute)
Test Temperature 23°C £2°C
Injector number 0280.....
Test Nr. | Nominal valug Tolerance Assessment
Nominal flow 34
Qletat 10,4 kg/h *6% 3s
Qayn 2,7 kg/h +7 % 3s
with impulse width t = x ms
(Set point tg)
Deviation of linearity: 3.2 Values
1=3ms 0 % +5% in Toler-
E2=5ms 0% +5% ance
Minimum opening voltage Ugmin: Values
. 33| - <75V in Toler-
Test value (+ 23 °C) ance
Pemmissible Helium leakage rate at test _ < 1+1g-3 Mbarxl |Values in
pressure: 341 sec |Tolerance
Values in
Insulation resistance: 35| — =1 MQ
Tolerance
Injector resistance Rey at 20 °C - 120 +5% +3S
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Part Name : CamShaft Position Sensor

Model : PG-3-9
Type : Hall Effect

Manufacturer : Robert Bosch GmbH
Manufacturer's PN : 0232K00013

IKCO's PN : K914564388A

Saloly oo Cupage S : aakad pls
PG-3-9: Ju.

NESHEFIY

Robert Bosch GmbH : owijlus

RARE SRR PN L Py buc
K914564388A : 9,095 ol pl 38 05l

Part Shape :
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Installation : salalls

Electrical Schematic : S ogas
1320 219
ECU 2
! I s
ks = L)
%1— v
&3 o £ & z
z 8 af 8 ) B
~ [is s ]15 2 i1

: ; 1361514 0 g1
1304
S E B E 1115
- 1 bl Phase sansor
inlet camshaft
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Lt L, nJLufu
Vooass oyled S pbe dibls @ a0
gl EFT ;50 thadiyh i A b
OF 5170 amin LS
Connector : 1L SSls
PSR- LA L L dakad Coans 1SSl
Vehicle Side Connector Part Side Connector
(N/A) v o
g g
2 |5
= &
o —~—
19

Pin-out Description :

Pin 1) Supply Voltage, It is connected to
pin 6 of double relay.

Pin 2) Output Signal, It is connected to
pin 219 of ECU.

Pin 3) Ground, It is connected to pin 204
of ECU.

{+) sbejjoa Ajddng

Jare Jgo 4, 517 o @ e 4355 () o lad oy
e

ECU IMA (o 2 (295 Ji8e (¥ ojled o
LI B =59

(haze BEU § Y08 froids Jile s O oslold o

i
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Pt EF7 ;5 50 Jiadisa

OF 5IYP asius

Specifications Do pas
- Maximum speed: 4500 rpm  Saloly o 655 05l B sy 25T -
- Operation temperature: -40 ~ 150 °C Ay jo 490 TO--
- Maximum magnetic field: o Sl a= 0 V0 B-F+ 510,515 clas -
Without operation: 125 mT gl Jlogl uubline Hlase Sud 2Slas -
With operation: 1 mT Mo (lea VVO s8I 50
- Operation voltage: 4.5~ 18V s (s V25 Jlo o

g VAL RDas S5 5k, -

soal (Lia Ve STas s wdis gls -

Supply current: 10 mA (Max.)

Applications : 10,15 3,150
This sensor gives the CamShaft position to CVVT Lizilsags |, Salob Lo cosbge S opl
use in CVVT controller and knowing

: A8 oo Gy Gzl cad 551 8T g J s
sequence of combustion.
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Pt

Part Name : Knock Sensor

Model : KS-4-S
Type : Piezo

Manufacturer : Robert Bosch GmbH
Manufacturer's PN : 0261 231 173

IKCO's PN : K914561198A

R3S S : daksd ol

KS-4-S: Jou

i EY

Robert Bosch GmbH : ol
SYPAYVVIYY :osijlu 6o lad
K914561198A : 5,055 olpl (2o jled

Part Shape :

aakid S8
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Installation : rspleil>
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Electrical Schematic : s S0 2SI Jlages
1320
ECU
1120
KNOCK
SENSCR 1
CyL.1234
Connector : : gRSols”
it AT Caow gaSilS” dakad Coon Sl
Vehicle Side Connector Part Side Connector
(N/A) (N/A)

Pin-out Description : 1B o 7yd
Pin 1) Connection A, It is connected to ECU 11y Lk . R

2 9 t s A > () ol - <)
pin 120 of ECU. T em e o
Pin 2) Connection B, It is connected to e
pin 128 of ECU. Jas ECU SIYA s 4B (255 (Y o)led o
Pin 3) Ground, It is connected to shield ol

wire of harness.

wma)hoﬂ'wa.ulmwj(\'o)mc,d

Ll o
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Specifications :
- Main resonance frf-:qu_ency: >30Khz
- Operation temperature: -40 ~ 150 °C
- Capacitance of sensor head: 1150pF

- Shunt resistor: 4.9 MQ

Applications :

The knock sensor must detect whether one
of the four cylinders of the engine has
knocking combustion.

: Sloogas
P kS Vel S ol pats iS5 -
ol 8zils az 2 1Y B-F- 5l 55 gles -
B s MO s G bl -
pol B T : 9,5 90 fpmle Cusglie -

:bﬁ)lf d)l}a
soige gl oz 3l (S 4T ol AT ik 0 K
wloasl gla,s el
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Part Name : Coolant Temperature Sensor

Model : SAMFAR-3
Type : NTC Resistive

Manufacturer : SamFar Industrial Co.

Manufacturer's PN : 7812000
IKCO's PN : -

o glos ;S : 4aksb ol
SAMFAR-3 : Jue

e (ol s b Cuaglie s g4
SAMFAR Industrial Co. : ous;le
YAYY« oo :omijla 26 ojlad

-1 9093 olpl (S ojled

Part Shape :

Installation :
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Electrical Schematic : 2 S0y jIogai

(N/A)

ECU Bl '
1320 |

1220
Temperature

Sensor
Engine Coolant
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OY 51 FY i

Connector :

(ot Aot o 338G
Vehicle Side Connector

(N/A)

Pin-out Description :

Pin 1) Ground

Pin 2) Output temperature signal for
ECU.

Pin 3) Output temperature signal for
instrument panel.

‘LILE [ J}‘:SJIS
Part Side Connector

R

e e (1 ayled yus

ECU &l los JuSws (¥ o)lad oy
).;aTC..\..i.;Lgt)g JESs (¥ o)l oy

JiSs 5lip oo o5 53 S iy 2 s 5

Sa Ls.m}?'- ).;.J Coly

Specifications :
- Maximum Resistive : 56.7 KQ
- Minimum Resistive ; 77 Q
- Maximum absolute drift after 15

minutes: 2.3 C (1035 Q)

P_ml,L_Ja?‘Y }i.w:r C..aBLE.e }iﬂd:.- -

pal YV o Claglae fila> -

SubdS ) Bzl llae 03 lade gSlos -
oS Jolea ol F il a0 YOV aa80 VD
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¢ X oled
Vet bt | S pde bl g a0
Pt BT 5 ez bt s g P
OF 5 FF amino it
Operation Points : to,Slee LU
&‘@5& WATER TEMPERATURE SENSOR S Sa el
«Q,‘!? ° O |Rnominalefz| Rmin £ | Rmax | DT ¢° on 2 on c°
-40 49932.9 43142 56723.7 2.4
-35 35092.4 30600.5 38584.2 2.3
-30 26628.4 23406.3 28850.5 2.2
-25 20368.5 18026.1 227108 2.2
-20 15701.2 14005.4 17396.9 2
-15 12184.1 10850.3 13437.9 2
-10 9538.8 B623.1 10454.5 2 - 1035 23
-5 7513.8 6837.6 8190 1.9 -562.8 16
(i} 5958.7 54522 64652 1.9 -342.8 12
5 47561 43756 51366 1.8 -13486 0.6
10 3820.2 3537.5 4102.9 1.7 -62.8 03
15 30871 283895 32846 1.5 -B.4 4]
20 2509.3 2346.2 2672.4 15 284 - 02
25 2051.3 1928.2 21744 1.5 42.6 - 04
30 1686 1584.9 1787.1 1.5 35.4 - 05
35 1393.2 1311 14754 15 27.8 - 05
40 1n57.1 1088.8 12254 15 292 - 06
45 955.8 909.8 1021.8 1.5 34.2 - 07
50 810 763 857 15 25.9 - 08
55 682.5 843.6 721.4 1.5 18.48 - 07
60 5776 5447 6105 1.5 17.48 - 08
70 4191 395.6 4426 1.8 12.3 - 08
80 309 292 326 1.9 548 - 05
90 2314 218.7 2441 1.9 4.16 - 06
100 175.7 166.2 185.2 2 426 - 08
110 135.2 127 143.3 2.3 45 - 12
120 1054 b86 112.2 257 3.84 - 145
130 831 7.3 88.9 2 3.08 - 1.54
Applications : s l8 5 l0e

The coolant temperature sensor detects the
engine's water temperature and send it to
ECU and Instrument Panel.

ECU I, jo95a !._11 sled 0SS c.il.a glod S
A5 e Jlajl oaddly (sl Siuled 4
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Part Name : Two Step Oxygen Sensor @l 5090 (50T S : aaka pls
Model : LSF 4.2 LSF4.2: Jua
Type : Nonlinear — ZrO2 : ZrO2— b iy
Manufacturer : Robert Bosch GmbH Robert Bosch GmbH : ousjls
Manufacturer's PN : 0258 006 wr YOA+# 2 odijla 28 0)led
IKCO's PN : K914561038A K914561038A : 5,005 oll (ot ojlet
Part Shape : rdabd S8

Texhauat

bz

‘pjh__—ff’” '///)/’.’/// ///ﬂ//{... s
JMIWII :

ST ReE ! :
@%ff_:;ﬁf-—* ==

T, & Trgpear
The‘xagc’n grommst upp=rhoae

Installation : stleils

Downstream oxygen sensor
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Electrical Schematic :

13 BK
—1BB20
e
BB25
(=1]
= BB23
o
L_ ]N BEZ4
z = BEZ2
Pe——

=

[
T
B

61514 0

s}

1220 -t

-
=y

1304

1216

1226 E
-
1200 =
1300
1208
1232
1233 E_,‘

247
=1 1320

240 ECU

e
—y 12366

—1 124

[AV]
e

| 303

wl

—{ 1304

I
=

-~
Chh

Pl

1351

OXYGEN SENSOR
HEATED.DOWNSTREAM
SYL.1-4
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Vo st syl

: @Jt EF7 )ﬁ,}“ _L_&_f,}g i ATt P I FI ‘_2;_‘)//‘
BY 51 ¥V amins et
Connector : gy ly
oo AZsd Caanw )}:S-‘IS dxld Ceas J}'-'S.il.'r
Vehicle Side Connector Part Side Connector
\ I
L 2134
\MJ
Pin-out Description : B oy

Pin 1) Positive power of Heater
Pin 2) Negative power of Heater
Pin 3) Output A

Pin 3) Output B

Pr oS pS Swe (Y ojled
S oS eSS i (Vojled
S A 25 (Fojleds o
S B 29,5 (F ojled oy

Specifications :
- Power of Heater: 7TW

- Maximum current of heater @ 13V:
2.1 A

- Heater resistance in cold state: 9 Q

- Heater Operation Voltage: 12~14V

- Heater power supply must be controlled
by PWM with minimum 2Hz frequency

- If the gas temperature of 930°C is
excced;d, the heater power must be
switched off.

- Maximum internal resistance ;: 10 K Q

SV Bp oS oS Bras gl -

g WV 50 (B oS o5 Brae Olyz A -

ool T
o818 50 Mo 53 B T 05 Camglin
Sl VE G VY 510 05 o) 55,5550 -
LPWM & jgm ail Jp o5 o5 sy s -
..)BJZ-J):;E",JPTML_..!J.QM:-
ay. j|)§.._9|.7,_m‘_}za).) )3;| {_SLGJ 4:,:u|__-> =
Sr U5 P s w0gd il ol STl az o
D9 alad b
p—mial:_‘l’\':;....}‘_“l}b&.esﬁ.u)jffhb =
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:-J-:\-‘BJLGJ
Vv s ol

:EEJU

OY 51 YA amieo

o e Llobu py g 2 0

EF7 5 30 Jiad s

. % i e R
i SR Iy i

Operation Points : s 0,Sles bl

Measurements with

propane gas burner New After 500 h After 2000 h

Y 258 P02 042 test-bench run test-bench run

see 5.1.1 see 5.1.1

Exhaust gas 350°C gs50°C 350°C g50¢°C 350°C g50¢°C

temperature

Sensor voltage (mV) |B00+55 [690+55 BO00D+60 £90+60 B00+60 |6390460

at A=0.97 (CO=1%)

Sengor voltage (mV} 50+30 50+30 50440 50+40 50+40 50+40

at 4=1.10

Internal (L2} <0.5 <0.25 £1.0 = 0.5 1.0 < 0.5

resistance

Response time {ras) <125 <125 <125 < 125 <125 < 125

600 mV ... 300 mV

Response time (ma) = 60 < 60 < &0 < &0 = 60 < 60

300 mV ... 600 mV

Heatexr current {A) |[0.48+ 0.42+ 0.48+ 0.42+ 0.48+ 0.42+

0.10 0.07 0.10 0.07 0.10 0.07

Measurement with synthetic gas test

bench ¥ 258 E00 004 at 350°C New After 500 h | A&fter 2000h

Static J skat 1.005+0.004 |[1.00640.005 [1.00840.007

Characteristic at 450 mV output

Closed Loop Test | dayn 1.000+0.004 [1.01040.005 |1.012+0.006
fregquency (Hz) |2.9 + 0.7 2.9 + 0.7 2.5 + 1,0

Measured with synthetic gas

test bench Y 258 EQ00 004 at 20°C

Light-cff time {e) |5 12 5 12 5 12

Time te reach a sensor output

of 600mV with rich gas of A=0.37

Applications : 28,5 5,lga

This sensor using for catalyst diagnosis (OBD)

in EF7's EMS project.

gd o 00lizul EF7 )b EMS ;o sl
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\f':As;.ﬁ...;aJLa..f- Qﬂ#&hher&f

T EFT ot dsdion i b i g i
OF ;51 ¥4 amivs Pt
Part Name : Wide Range Oxygen Sensor b3 HeS) K> : askad ol
Model : LSU 4.2 LSU4.2: Jue
Type : linear — ZrO2 . ZrOz- s :¢gy
Manufacturer : Robert Bosch GmbH Robert Bosch GmbH : ous;le
Manufacturer's PN : B 258 400 195 BYOAT- - 130 : ousjlu 26 0 leds
IKCO's PN : K914563818A K914563818A : y,045 ol 5 o)leds
Part Shape : izl S
=3

Installation : tstleils

Upstream oxygen sensor
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Voo ased oyled Cgﬁ.iﬂﬁblw@}ut‘—f

: é’-—lb EF7 28 50 Ko *_g-h IR T R e
OY 3104 amie pL—
Electrical Schematic : 2 Sl logal

15 BK
]_. BE20
ta

BB25
@
= B623
o

= BB22

—

5

l m BE24
I

Iz

pele—

i
sl

1304 Lr S El
gl slzlelz
E% ;.l.;-L
gl
fiA |
s H
't
1350

OXYGEN SENSOR
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_'lcu
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Vot asend oled o pte Wbl gm0

S b . .-:"- -5 -
e EF7 ;4 30 Lo g it PP IS S A
OF 310V umiwo Jr -
Connector : gyviy
ot AT oo 493STlS” dabad Ceows ,gaSSlS
Vehicle Side Connector Part Side Connector
(N/A)

Pin-out Description : Ao s oy
Pin 1) Output A

e A >3, () o Lok e
Pin 2) Trim Current R

Pin 3) Positive power of Heater et sl (V 05la oy
Pin 4) Negative power of Heater i 5 T e (W slaid oyms
Pin 5) Output B S oS e shie (F ojlad

Pin 6) Pumping Current
) Pummping B syt O ol o

e by (P ojled G

Specifications : : Sloogas-
- Range of trim resistor: 30 ~ 300 Q el Vo Y slas Cunglis 0,28 -
- Nominal heater power: 10 W Glg Ve B oS e85 eboly -
- Heater resistance in cold state: 3.2 Q 2l Ti¥ 20,0 Sl 50 (B0 F 0,5 Suaglia -

- Heater nominal voltage: 9V (controlled) (JysS co) adg V2 o5 )5 (elo)S )55 -

LPWM ojpm aily (S o5 o5 5y 0235 -
29d S 5i,e Y sl e

A R s e 55551 slos il -

TP SPSL P VCE SN LT SRt X S I

- Heater power supply must be controlled
by PWM with minimum 2Hz frequency
- If the gas temperature of 930°C is

exceeded, the heater power must be

g ol b
switched off.
¥ R b A sdd (5505 o3l 02T -
- Measured range value of A : 0.7 ~2.42 YEY b
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T

:.’..LuroJLo.:J
Vv s aseld oyled Cﬁﬁ#ﬂbb@ﬂ@f
Fss EF7 5 g0 diod g2

OY 510 dmiv

Operation Points : : 0, 8las Ll
Ip meas { MA

3.000T
25007
20007
15007
e gas: 05 inN2

1.000T

080T

5 17 15 20 25

0,500 Os-concentration Xgz ! %

Oz-conc. xz/% c,0 3.0 6,0 )8&8,29]112,0]20,%
o,

Toiimns 7 TR 0,000,324 | 0,68 TS | 1,40 | 2,55

IP meas / MA
1.500
1,000
£
£.5001
leangas: O 2 inMNz

A= (ke 3 41) ) {1-4T8%2) for HIC=2

0000 } " & + + 4 4 s 4 4 3 . s |-

+ i + + } + } § +
11 1200 130 103 1,53 180 170 180 19 200 210 220 230 240 250

A

1,060+
rich gas mixiure of synthelic gas
9%CO, T%th, 7%COz in N2

-1,500

-
-2,0007
oAl 0,70] 0,80 0,951 0,90 [1,009]1,18[1,43[1,70[2.42] 207
T meee/ WA | -1,85 | -1,08 | -0,76]f -0,47| 0,00 [0,34]0,68|0,95]|1,40]2,55

1R
! :.3).3)150)!9.:

This sensor using to detect amogat of o sgmgn Kgyliis gile 5] cga K ol 5
oxygen in exhaust. Via this valuej It is il byl Lazilswa b gs veolisul saige ot
possible to adjust the air-fuel mixture _a;-.te. ) ' ’

i

Applications :

85 wlas g o]y Cog 4 1ga boglie S

"

W,
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