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0 - oEW
PWM : :
20 |0DDveTOOODODODODOOO 0000 0N Engine running
(250Hz) duty:20~80%

0ogoo:80%
0o0ogDO:50%




21 |ooooO 00 DC 0~0.5V
22 |00DO0OOOOOOOO(ECTS)DOOO 00 0o 0.5~4.5V
23 |ooooO 00 DC 0~0.5V
24 -
25 -
26 |0O0O0O0O0O00@R5Y) 0000"ON" DC 4.9~5.1V
27  |DOOOOOO@ESY) 0000"ON" DC 4.9~5.1V
[:4.8~5.2V
28 |DODODOOOOO(CMPS)DOOO 00000 00
0:001.0V
29 |DO0OOO 00 DC 0~0.5V
30 -
31 |00O@O#)HIGHD OOO
32  |0OoOo@O#3)HIGHID OO O 00o0oo DC _}'_‘\_ 100 200
33 |Doo@o#s)oooooon e
34 -
35 -
36 -
37 -
38 -
39 |ooooo 00 DC 0~0.5V
40 |oDoOOOOORPS)DOOO 0o0o0oQ 0o 0.5~4.5V
41 |oDoooOoOO@BPS)DOO0 0o0o0oQ 0o 1.0~4.4V
42 -
43 |oDoOoOoOOOEKPS)HOOOO 0o0o0oQ DDD Vp-p:0 0 1.0V
44 -
45 -
46 |DOO@O#HLOWDOOO
47 |oDoOo@O#3)LOW|D OO0 0o0o0oQ DC ﬂ 100 - 200V
48 O0O(@O#) 0000000 -
49 |ooOMooOoO 00000 PWM J_U—L:m;w
50 |oopoooo noooo pwv | HOOBDOOOD:S0%00

oooobognod:0~100%




51 |0000000®#5Y) 0000"ON" DC 4.9~5.1V
52 |Doooooooo 0o DC 0.5~4.5V
53 -

54 |00O00000®5Y) 0000"ON" DC 4.9~5.1V
55 |DOOoOoO 0o DC 0~0.5V
56 (00000 0o DC 0~0.5V
57 (00000
58 |00O0D0O0O0O(CKPS)OOOO ooooo DDD Vp_p:001.0V
59 -
TUT
60 |ODOEGRODCOOOOO ooooo PWM 00000000 20-80%
0000 :5%
000 :80%
000 [CSD-K]
O 0o 0o 0o 0o
1 oooo 0o DC 0~0.5V
2 oooo 0o DC 0~0.5V
3 ooooo 0000"ON" DC ooooo
4 oooo 0o DC 0~0.5V
5 0oooo 0000"ON" DC oooo0o
6 0oooo 0000"ON" DC oooo0o
7 -
8 ESP/ABSOOOO0O0O0OO
9 -
10 |vssIP-(0OO0) 5 DDDDDODN&D DC ~3.0V
11  |vs+@OOooooo) H DDDDDODN&D DC ~3.0V
12 -
13 -
14 -
15 0000000 @+5V) 0000"ON" DC 4.9~5.1V




16

17 -
18 ooooo 0000"ON" DC ooooo
19 -
20 -
21 -
22 -
23 -
24 -
000 OFF ooooo
25 0000000000000 DC
00 0ON 001.0V
26 -
27 -
28 -
00 0OFF ooooo
29 PTCOOO0OOOODOODO DC
00 0ON 001.0V
30 -
31 -
oooooe&n
32 Re/Rp(DDOOODO) DC -5y
00 ON :
33 0000000000
34 -
ooo 2.0~3.0V
35  |CAN-LOW' DC
oo 0.5~2.25V
ooo 2.0~3.0V
36  |CAN-HIGH' DC
oo 2.75~4.5V
37 -
38 0000000 (ATS)#O0000 oo oo 0.5~4.5V
39 -
40 0000000 #5V) 0000"ON" DC 4.9~5.1V
41 -
42 000000000 0000"ON" DC
oo ooooo
43 0000020000 DC




Push 0005V
oo 0005V
44 o0oo0o10000 DC
Push ooooo
45 oo 00 DC 0~0.5V
46 -
47 oooooooog 00000 no@o eVt
0/o00) UL, L
0 0 OFF 0oooo
48 ACOOO0D0000O00O0 DC
oo 001.0V
0 0 0 OFF 0oooo
49 oooooooo DC
00 0ON 001.0V
0 0 0 OFF 0oooo
50 000000O0[0O0jooo0d DC
00 0ON 001.0V
51 ADD0DOO0OOOO0O Hbbooeal PWM e
00 ON (100Hz) -
52 ;
53 -
00000&0
54 Re(DODO) DC o 235
oooNn | | NS o
55 -
56 -
0o 0.7~0.8V
57 O00000000APS#LOOOO DC
oooo 3.8~4.4V
oo 0.275~0.475V
58 000000000 @APS)#20000 DC
oooo 1.75~2.35V
59 ACODO0OOAPT)DODOO oo DC 004.8V
60 0000000 +*5V) 0000 "ON DC 4.9~5.1V
61 -
62 -
63 -
A/CO [ OFF 001.0V
64 O000"ON'O000 DC
A/CC [ ON ooooo
SIWOFF 001.0V
65 ACOOO00000 DC




S/WON DoooO0
66 -
67 -
000 OFF 0Do00O0
68 0ooooooo DC
00 O0ON 001.0V
0 OFF 0Do00O0
69 00O000o0oo0o0oooo DC
0 ON 001.0V
70 -
0 OFF 0Doo00O0
71 00ooo0ooo0oon DC
0 ON 001.0V
0:00.00000 x80%
0oo
0:00.00000 x20%
72 0000000K-OO) 00
0:00.00000 x70%
000
0:00.00000 x30%
73 0000000000000
74 0000000000 (MAFS)OOOO Hobobéan 00 eerBY
O:VecOOOOOO
75 oooo 00 00
0:001.0V
76 -
77 -
78 -
79 ooooo 00 DC 0~0.5V
80 0Doooo 00 DC 0~0.5V
81 ooooo 00 DC 0~0.5V
82 0000000 >+5VY) 00 00"ON DC 4.9~5.1V
83 -
84 ooooo 00 DC 0~0.5V
0 0 OFF 0005V
85 0ooooooo DC
00 DoooQ
86 -
87 -

88




89

JTUL
0 - 35
90 oooood OO0O"oN PWM | Engine running duty:20~80%
00000 :80%
ooodoog:so
0 OFF ooooo
91 goooomMIiLoooo DC
0 ON 0oi1.0v
92 -
93 OOO0O"ACTIVATOR"D OO O OO O000O0"ON" DC 4.9~5.1V
94 oo oo DC 0~0.5Vv




2007 > D 3.0 V6 DOHC > 00 0 0 i) (3]

0d
googogon

oooobDoOoMmMARS)DOODOOOOO,OO0000O0O00DO0OO0OO0ODOOOO0ODOOOODbDOOOODbOODObDbOO
oeCcMOO0ObO0DOoOoOoOobobooO,0boboooboboooboecMObbDODbOOOODbODOEBGRUODDODOOO

OoooooooOoOoMmArS)O OO0O0O0OMWOOOOONODO ODOOONWOODOOOODOOOODOOOOODOOOO
o,00ecMObO0onoooOn

= ?La_;ﬂ_b-da Sﬂsur MAFS & IAT%_-#:‘.I Jr-n
D B
0o
0000 0 =-20°C(68°F)
0000 (kgh) 0 0 (kHz)
8 1.94~1.96
10 1.98~1.99
15 2.06~2.07
75 2.72-2.75
160 3.36-3.41
310 4.44~4.53
640 7.66-8.01
800 10.13~11.17

0000 0=~15°C(5°F)

0000 (kg/h) 00 (kH2)
10 1.97~1.99
7.5 2.71~2.76

160 3.34~3.43




310

4.39~4.58

ERERN

[CIRCUIT DIAGRAM]

MAFS & 18 TS #1 (C5027)

IATS

[CONMMECTION INFORMATICN]

SB[

ECM (CSD-K)
{38 - 1475 #1 Signal
EI - Sensor Ground
{74 - MAFS Signal
EE - Aaterence Frequeanry

gogg

Main Ralay

[HARMESS CONNECTOR]

Connected to Function
Main Relay Powar Supply (B+)
ECM CS0-K (81} Sensor Ground
ECM CSO-K (38) 1ATS #1 Signal

ECM CS0-K (75) Referance Fraguenry

o b | L3 | B

ECM CSD-K (74)

MAFS Signal

Ol
&

cspa7
MAFS & IATS #1

i

21 [aofeslea a7leapsieded]

EEEEE D E s
[0 e T ] ) e [ e () s o e R ] e SR
i | i i L

s saadnpd 2a

BEENRBEE




FR G zev [(JEEE cHBB.S5V FR [ 2.8 v CHBB.5vV
HIM: 178.8na0 AUE: 2.9 U HMaM: 5.1 0w HIM: Z84.5nU) AUVE: 2.4 U HaH: 5.1 v
FREQ: 2.17 KHz  DUTY: 48 % FREQ: 4.35 KHz  DUTY: 46 %

1 T ] POTD: T LA eo0 Porrrrs Oy JOrrr e FErra: Trnot o frrreereng

X [zoon] [curs] [mero] [RECD] [MENU] X [zoon] [curs] [neno] [REcD] [nEnu]
[ Idle |

goog

1. 0000 MAFSO
AODOODO
BUOOUOUOOOODOOOLOODOODOOD
c.oooboooono
DOOOOMAFSOUOOOODOOOOO

2. 000000000000 0D0OO00O0OD

ocobooooboM™mARS)O OO ODOO0OOOO"wWOobOOoOo,O0000bOO00DOO0obOOOoDOOobOOO0,bO0ECM
obooboooogo

1. 0000"OFF'0
2.00000000000(@Le)o
3.0000"ON"L

4. 00"000@O0O)O

1. HYUNDAI WEHICLE DIAGHOEIE ¥
HODEL : EM 8-

B1. ENGINE( GASOLINE )
2. EMGINE( DI ESEL )

83. AUTORATIC TRANSAKLE
A4. ABS-ESP

A5. ELEC.POUER STEERING
A&. FULL AUTO ATRACON.
A7. SRE-AlRBAG

A8. 4WD CONTROL




5.00"000Dngot™

1. HYUNDAT VEHICLE DIAGMOSIE A

MODEL - EN i i
SYSETEA © ENGINECDIESEL )
EURO-4 UGT(CAN D
#3. FLIGHT RECORD
B4, ACTUATION TEST
f5. SIRU-S5CAM
B6. IDENTIFICATION CHECK
A7. ENGINE TEST FUNCTION

COHPOMENT CHANGE ROUTINE

&3. INJECTOR SPECIFIC DATA
18. DaATd SETUPCUNIT CONU. )

6. 00" 000ODOoOOog ™

1.8 . COMPONENT CHANGE ROUTIME

HODEL : EN [ il

SYSTEH - ENGINECDIESEL)
EURO=4 WUGTC CaN )

81. LAHABDA EBEMEO0OR CHANGE

8Z. RAlL PRESSURE SENSOR CHANGE

J. Alk FLOW SENSOR CHANGE

84. SWIRL CONTROL YALVE CHANGE

A5. PRESSURE REGULATING VALVE CHAMGE
B6. ELECTRIC WGT ACTUATOR CHANGE

7. 0000,00"ENTER"OD

1.8 . COHFOMENT CHANGE ROUTINE

AlR FLOW SENS0OR CHANGE
IN THIZ HODE. CAN RESET THE ETORED

DEIFT WALUES OF HOT FILH AIR FLOW
SENEOR IN EEPROM.

FRESE [ENTER] KEY.

8.0 0"00"IO,0000DbO0O0DlOFF




1.8 . COMPONENT CHANGE ROUTINE

ALE FLOW SENS0R CHANGE

COHFLETEDY* AFTER 18 SEC. OR HORE

SINCE T1G.KEY OFF, TURN T1G.KEY ON

PRESS [ENTER] KEY.

0.0010000000,0000000O0NO
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0d
googogon

OooopDooATS)DOoDoooooINTo)oboo,0oooobooobooboobooboobooboooo
O000OD0O0O0OOD0OMARS)OIATS#1O OO OODOOOBPS)DIATS#20 0 D000 ODOOO0OODOODOOIATS#1O
ooooboooobooooo,cobouATS#2)00oDoobooooboooooon
gooooboboooobobo,0oobobobooboboobobecMUboboobobO0obEGRUDOODOODOO
gooo

ooooooooogaTsSqyi0,oooo"ooooobooooooboooobooboOobbooDbooobog
go,oboecMUObobonooon

Wy [

sor MAFS & IATS #1° =

j':,.'-”f'u.: 7 Lambda Sery L BPS & IATS #2
Ay (= o :
0ood
IATS#1(MAFS)
Oo[eCCr)] 0 0[kQ]
-40(-40) 35.14~43.76
-20(-4) 12.66~15.12
0(32) 5.12~5.89
20(68) 2.29-2.55
40(104) 1.10~1.24
60(140) 0.57~0.65
80(176) 0.31~0.37
IATS#2(BPS)
O o[eCCr)] 0 0[kQ]
-40(-40) 40.93~48.35




-20(-4) 13.89~16.03
0(32) 5.38~6.09
20(68) 2.31~-2.57
40(104) 1.08~1.21
60(140) 0.54~0.62
80(176) 0.29~0.34
0o
[CIRCUIT DIAGRAM] [CONMMECTION INFORMATION)
MAFS & IATS #1 (CS02T) ECM (CSO-K)
aTS Terminal Connected to Function
_E 3 EE‘ . IATS #1 Signal 1 Main Relay Powear Supply (B+)
2 ECM CS0-K (81} Senzor Ground
a ECM CED-K (38} IATS #1 Signal
_E _], 2 81 - Sensor Ground 4 ECM CS0D-K (75) | Reference F.requanr-gr
5 ECM CSD-K (74) MAFS Signal
— S {74 - MAFS signal
AN
— 4 EE - Reference Frequenry
1
Main Ralay
[HARMESS COMMNECTOR] CSD-A

i

|rﬂ:!¢.5|!:..r:¢e1 S EEEER
EEEED TR E

| 2ofzezde7alasizaloa 22 =1 20

BNEEIRBERAEAE
[1

?—'H;-—'LI Il
(GrGED = -
- CSD-K
csp27 iy
MAFS & IATS #1 CalEalEao [auEa|Ea | B RS E
.r',=lnIﬁmEﬁELﬁEﬁmﬂ%‘Iﬁhistaﬁ;Lf#! Sasalez|ar] o °
[ ] [ | i X

3 1) B g T R ) T P R T abas] el aaa o 2a -
rle7[2ei2sRA palzz 1 Eojiaf a7 [1eps s ap e[t o] a8 | 7 | L2 L

ECM




[CIRCINT DIAGRAM]

[COMMECTION INFORMATION]

BPS & |ATS #2 (E34) ECM {CSD-A)
— |3 E CIATS #2 Signal Terminal Connected to Function
=1 4 - 1 ECM CSD-A {41} BPS Signal
156 - Sensor Ground 2 ECMCSD-A(26) | Sensor Power (+5V)
o -
—{ % [ 26 - Sensor Power (+5V) 3 EE;M ;3 :EI;J-A I IATS #2 Signal
! E1 - BPS Signal a -A (56) Sensor Ground
[HARMESS CONNECTOR] CSD-A
i
| =)
T EE S EEEIEE
e EREIEEIE
L 1
Slz4fzAzdz1| 20] 1918
E R Eﬂ%ﬁ HEE
Il Il
|-
_ CSD-K
E34 ) 2 ) v T e 2 ) e )l 8 S o EE N ey
Fefr|rolaseelfealps 4| aaae|a foopa[salsTsalssissalse 51
BPS & IATS #2 I y I I I I 43
T T T T T ) e e ) T T T ) T T e = s M
RN D EEIEE O

ECM

b ,

ZIDIJII"I| |cuiis |'|r11"::rm| |iiE(l:D| |r11§nu'|

gogg

1. 0000"OFF'D
2. 0 OMAFS(O O IATS#1)0 BPS(U O IATS#2)0 0 O O
3.00IATSO 0D 0D0D00DO000O0DO0O00OoDO




A 0000000000O000O0

go:oo*gotd

oopooooobooggAaATS#1OU,0ooo"wooooo"woooobooobooooboboboobooooo,.oo
ECMOOODOODOODO

1. 0000"OFF'0

2. 00000000000 (@Le)O
3.0000"ON"D

4. 00"000@O0O)O

1. HYUNDAI VEHICLE DIAGHOSIE ¥
MODEL : EN i i

#1. ENGINEL GASOLINE )
7. ENGIME( DI ESEL )

83, AUTORATIC TRHANSAKLE
B1. ABS-ESF

#5. ELEC. POWER STEERING
B6. FULL aAUTO AlR-CON.
av. SES-AlRBAG

B8. 4WD CONTROL

5.00"00004gon™

1. HYUNDAI VEHICLE DIAGHOSIE &
HODEL : EN [ il

SYSTER : ENGINECDIESEL)
EURO-4 UGTC CaN )
83. FLIGHT RECORD
84. ACTUATION TEST
a5. SIHU-8CaN
B6. IDENTIFICATION CHECK
A7. EMGINE TEST FUNCTION

2. COAPONENT CHANGE ROUTINE
A9, INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT COMU. )




6. 00"0000DbOODOO ™

1.8 . COHPOMENT CHANGE ROUTIME

HODEL : EN av-
SYETEN : ENGINE(DIESEL)

EUROD=4 UGTL CaM )
#1. LafBDA SENSOR CHANGE

A2. RAlL PRESSURE SEMS0R CHANGE
3. AIR FLOW SENSOR CHANGE

A4. SWIRL CONTROL VALVE CHAMGE
85. PRESSURE REGULATING VALVE CHANGE
B5. ELECTRIC VGT ACTUATOR CHAMGE

7.0000,00"ENTER"O DO

1.8 . COHPOMENT CHANGE ROUTIME

ATR FLOW SENSOR CHANGE
IH THIE HODE, ChaM RESET THE STORED

DRIFT VALUES OF HOT FILH AIR FLOW
SENSOR TH EEPROH.

PRESE [ENTER] KEY.

8.0 0"00"00O,0000DbO00DlOFF

1.8 . COHPOMENT CHANGE ROUTIME

ATR FLOW SENSOR CHANGE

COAFLETEDY* AFTER 1A SEC. OR HORE

SINCE IG.KEY OFF. TURN IG.KEY ON

PRESE [ENTER] KEY.

9.0010000000,0000000O0ONI




2007 > D 3.0 V6 DOHC > 00 0 0 ]

0O

goooogg

O00O00O000(ECTS) 0000000000000 NDN,0000000000,ECTSOO00000000000O000

O(NTC:OOD00D)DO000000,ECMOOOOECTSOOOOONOOONONODONONONNONONONONONNONONNONNOnn

'f,";‘ﬂ' - Ii\'. .
O i i ey B
E [
il
ol
@ Jﬁf’"—wm CRET
F LS
E;-__h-s—mma
ooo
OO[C(R)] 00 [kQ]

-40(-40) 48.14
-20(-4) 14.13~16.83
0(32) 5.79
20(68) 2.31~2.59
40(104) 1.15
60(140) 0.59
80(176) 0.32

Fﬂ_



[CIRCUIT DIAGRAM)] [COMNNECTION INFORMATION]

ECTS (CSD11) ECM (CSD-A)
1 [22 - ECTS Signal Terminal Connected to Function
1 ECM CSD-a (22) ECTS Signal
2 - .
= = I, 3 E1 - Sansor Ground 3 ECM CSD-A {21) Sensor Ground
[HARMESS CONMECTOR] CSD-A
i = I

r | =) L=} L.}

] 2 ) o s e ) o e Rl ) E B BT ER

A R s S ES B ER EA R

[ 1 [ ] i ]

| R e e ER EE B S|

HEEEIREEEEEERERERERR
[l m! I Im

_ CSD-K

=

CsSD11 e R e e AT e ] [ Tg
ECTS [T [rolesieafr e e ek oea e s el sAEaal 51|
i | 1 | | | |

3, T ) T Y s e ) e e ) e ) )|
B R R R EHEEREEREE R

ECM

gooo

1. 0000"0FF'D

2.00000000000000000

3.000000
4.000000000000000000,00ECTSOOOO0OOOOOOODOO0OO

5.00000000000000

go:oo"Taotd




2007>D3.0ve DOHC>0U0O0OO

dll2

0d

googogon

ooooboooogo@w,s)oooooboooogoooooobooogob@o,obooo,ObOo)yobooboboooo
googo,bobooecMO0bgoOoboo,bob0o0bobooobooboobg

ooo
0000 (V)[Vref=5.0]
o0o0oo
APS1 APS2
oo 0.7~0.8 0.275~0.475
o00oo 3.8~4.4 1.75~2.35
50
= 38-44
5’ APEA
= [ T A Jp—
3 -
g 1,75 ~ 2.35 APS2
0.7~ 08
0275 ~ 0475 fr;#_d Pedal Stroke
C.T W.O.T
Stroke (mim)




[CIRGUIT DIAGRAM] [CONNECTION INFORMATION]
APS (CSDA44) ECM (CSD-K)

Terminal Connected to Function
—
182 - Sensor Power (+5V) 1 ECM CSD-K (80} | APS 2 Sansor Power (+5V)

5 - 2 ECM CSD-K (57) APS 1 Signal
157 - APS 1 Signal -
3 ECM CSD-K (58) APS 2 Signal
° 4 ECM CSDK (82) | APS 1 Sensor Power (+5V)
5
B

APSA 4

EQ - Bensor Ground
ECM CSD-K (73] APS 1 Sensor Ground
ECM C80-K (80} APS 2 Sensor Ground

APS 2 1

[EU - Sensor Power (+5V)

( 5 [58 - APS 2 Signal

Eﬂ - Bensor Ground

[HARMESS CONMNECTOR]

O
C

|IBIZI Eﬂﬁ? ﬁﬁﬁﬂﬁﬂﬁﬂﬁﬂ AL |48 |47 |46
[#5[+alazlazls 1fac{anfze]ariza] as [34 [ma 32 [31

sofeefaslerlalaslaalazalz| 200161716
AR EEIDROEABREEEE
| 1

I EE
6|5
APS £ 56 | 5 B
4|3
TR T T T TR ) T ) T S ) T e e e e B R Bl ;
CErElEEaNBEHEEDEEDERE R

gooo

At EHE 8.3 V Eﬁm

perdrem e I 2 checking 5 | - svonn
p,;..:.:.l.....I.I.I.:.I.I.I.:.Iﬂ

[ 3% [zoon] [Curs ] [nEno] [RECD] [MENU]
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goooboooooboobooo,boboob0obooobobDoobobDoobOobDOoobobDoUoEGR,ODODODDODO

oooobooboboboobDooboobooecMOOboooOo,0b00oOd0Olambdad D OOA -DOODO1.00
JO000(1O<ODOO<x11)ECMOUOODOODOOOODOOEOLODOODLYWOO,ODOODOODODOODOO=100O
go@oooboOo)yobobobooboobooboboooDobooECMODODODODODODODOO

Joog<boo<t0ECMOOODOODODOODOGCOOODLDYWDOODOOOODOOOOD,ODODOODOOD
gobodbo=1o000gbobcoboo)yoboobooooboboobooboboob.ECMODDbDODOOOODO
ooo0OobDOoOoboOoboog@Esoeec~eo0cc)iboobooooboobooboooooboboooooo,obooo@oon)
gooobooooboobooboooecMOoboooobooorew), 000D, DboooOg
gooooboobooobooboobobooboboo,0booboobobooboboobob,obbooboobobobOoon
gboboobobooboboboboobobod

OOLAMBDAO OO DO ,00D0OMWOOODOODO™MWDO"O)YWODOOoOOOoDOOoOOOoDObOOODOoOOO,.bO
ECMOOOOOOOOO

) b Lambda Sensar | MAFS B IATS 81 ;=

- _,.r'_zs;} { _.':fs‘_.‘-”é_.-.r".f

0o

goooote”

AD@ODOD) O000(A)

0.65 -2.2
0.7 -1.8
0.8 -1.1
0.9 -0.5
1.01 0
1.18 0.33
1.43 0.67
1.7 0.94




2.42 1.38

goo@ao) 2.54
ooo
Oorcerl O0D0O00(Q)
20(68) 2.4~4.0
0o
[CIRCUIT DIAGRANM] [COMMNECTION INFORMATION]
LAMBDA SENSOR
{C30386) ECM (CSD-K)
2 e Man Relay Terminal| Connected to Function
\_|_|_|_|_|_1 5 E1 - Heater Control 1 ECM CSD-K (11} | VS+ [NERNST Cell Voltage)
1 = 2 Main Ralay Power Supply (B+)
{ 11-VS+ (NERNST Cell Vohtage)
I:I a ECM CSD-K (10) YS-IP- (Wirtual Ground)
: EEI - V'SP (Virtual Ground) 4 ECM C5D-K (54) | Re (Compansalive Rasistance)
I:I ] —~, 5 ECM CSD-K (51) Heater Control
EE - Re/Rp (Pumping Cell Volags) -
B/ . & ECM C5D-K (321 | Re/Rp (Pumping Cell Valtags)
[54 -
=

R {Compensative Resistance)

[HARNESS CONNECTOR] CsD-A

[ =} [=]
[ B o e T e S EE E EC ER T
FE I I O k)= oy < B E ER) EE R
I | ! |

B e =R A EN B N EE
HNEENEEREEBRERE 1]
= = L
- CSD-K
CSD36 —
LAMBDA SENSOR RS EEEE O EENEEEEEEDE e

0 D ) 5 3 2 23 0 5 0 ) 2 S e ST G D SR G
Cotatlaga Flalania balasl Jaoks Befarasas :;:Iﬂ%allm =]

H|z7Ejespaleae e o an el ieps pa e e & | 7 | L1

ECM

OOLambda0 O O0O,0000"0000DOOODO"MODOOOO0O0O0O0DOOOOCOODOOOODOOOECMODOOO
gobooogn

1. 0000"OFF'D
2.00000000000(MD®Le)o
3.0000"ON"D




4. 00"000@O0O)yD

1. HYUNMDAI UVEHICLE DIAGHOEIE ¥

HODEL : EN ar-

A1. ENGINE({ GASOLINE ¥
EHGINEL DI ESEL )

B83. AUTOHATIC TRANSAKLE
B84. ABS-ESP

A5. ELEC.POWER STEERING
B&. FULL AUTO ATRSCOM.
a7. SRES-nlRBAG

B8. 4WD CONTROL

5.00"000nogot™

1. HYUNMDAI VEHICLE DIAGHOZSIE &

HODEL : EN ar-
SYSETEH : ENGINE(DIESEL)
EURO=4 UGTL CAM )
B3, FLIGHT RECORD
B84. ACTUATION TEST
@5, SIHU=-5CAN
. IDENTIFICATION CHECK
B7. EHGINE TEST FUNCTION

3. LOMPONMENT CHARGE ROUTIME
89, INJECTOR SPECIFIC DATh
18. DATA SETUPCUNIT COMU. )

6.00"A 000000

1.8 . COHPONENT CHAMGE ROUTINHE

HODEL : EN ar-
S8YSETEH : ENGINECDIESEL?)
EURO=4 UGTL CAM )

LAaMBDA SEME0OR CHANGE

B2. RnlL PRESSURE SENSOR CHANGE

B3. AlR FLOW SEMSOR CHANGE

B4. SWIRL CONTROL VALVE CHANGE

A%3. PRESSURE REGULATING UALVE CHANGE
B6. ELECTRIC UGT ACTUATOR CHAMGE

7. 0000,00"ENTER"OD




1.8 . COHPOHENT CHAMGE ROUTINE

LaHBDA SENSOR CHAMGED LSU )

IN THIS NMODE, CAN SET ZERO THE LaM-

By SENSOR PARAMETERSE FOR THE CHAM-
GED SEHSOR.

PRESE LENTER] KEY.

8.00"00"IO,0000OD0O0DOFF

1.8 . COHPOHENT CHAMGE ROUTINE

LaHBDA SENSOR CHAMGED LSU )

COHFLETED! AFTER 18 SEC. OR MORE

SINCE I1G.KEY OFF, TURM IG.KEY OM

PRESE LENTER] KEY.

0.0010000000,0000000O0NO
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[CIRCIIT DIAGRAM] [CONNECTION INFORMATION]

CKPS (CSD14) ECM (CSD-A)
. 1 — ) Terminal Connected to Function
ot 138 - CKPS [+] Signal 1 ECM CSO-A (57) Sensor Shield

‘ P - . 2 ECM CSD-A {43) CKPS [] Signal
44 - CKPS [ Signal
S o L ] Signa 3 ECM CSD-A (58) CKPS [+] Signal
1 =
[57 - Shield
[HARNESS CONNECTOR] CSD-A
=1 =1 i

| =] L= | =)

skalsasalsi|s04a]48]47]46

A4 24 1|aiazaarfae] 35| = | 33] 2]

J L ] L J

Fo) 2 B T P o B = Y B I N B

HEENEREEEEEREREEE
m' 1 ;| I

=l = L
~ CSD-K
csD14 nra R
CKPS e e T A S E
| O o ) A ) T 0 o ) ) o = ) e el
| | i | [ | I 4
sofan 4l 746 acfad sl [sopalsapz[aelaeal sl aal ) -
zelz7|zalzelza [zaz2lz 1popeah T apsna Az i 5|8 7 | L*
. ECM
0ogo
ki [ET : 5mS 5y

S CKPS Reference mark s T: K 51

e W :
A e ——— L <
L ...

— :

1

) D S S S L S
N CMPS Low—+High reference

|| i i i i . : % ; : r e Il
[zoon| [curs| [mEMo| [RECD] [MENU]

gogg
lL.opoooogoceMpPsockpsOoooog

go:oo*oogoot
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[CIRCUIT DIAGRAM]

[CONMNECTION INFORMATION]

ECM (CSD-A)
CMPS (CE5092)
5 Terminal Connected to Function
{29 - sensor Ground 1 ECM CSD-A {54) Sensor Power (+5V)
D 2 'EH . EMPS Signal 2 ECM CS0-A (28) CMPS Signal
3 ECM CS0-A [29) Sensor Ground
1 é# Saneor Power (+5V)
[HARMESS CONNECTOR] CSD-A
= =1 I

M e T =
60 lsals s 7|sassEalsasels 1| solaa [4a 47| 26
dE-H--1|-'l3421-I1H mar%a& o 33|32

I ] L

FH% 95|:.=5P4|9:17:.!1?1|7n|1!i||a| 17

\ 15141 'I‘E11|'I'3|9|E||I-‘|6|5|:||3|2'_

|- L I

- CSD-K
T e T e o e R R D R R R
I?E‘IﬁI?dfﬁhﬂhjﬂﬂhfb*lﬂﬂ?ﬁmFﬁuhﬂlsfls-rﬁlslsﬁls-qh:alw 51 .

soaaalsTlaalselale sl aobelmhradeshaalada s =

eelzrlealzsza A=z koheah Tepshah sz id s [e [ 7 | LE L'

ECM

goon

BcH1 e © 5mS

s

CKPS Heferenne mark

I_rﬁia_ar}r!_l_

) A
B CMPS Low-—+High reference

[ % [zoon] [curs] [mEno] [RECD] [MENU]

godo
1.00D0000CMPSOCKPSOODOOODO

go:goot*oooo®
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[CIRCLUIT DIAGRAM)] [CONNECTION INFORMATION]
RAPS (CS0EE) ECM (CSD-A)
EE‘ - Sensor Ground Terminal Connected to Function
- 1 ECM CSD-A (27) Zensor Power {+5V)
"__Ep |27 - Sensor Power (+5V) 2 ECM CSD-A (40) RPS Signal
EU - APS Signal 3 ECM CSD-A (55) Sensor Ground
[HARNESS CONNECTOR] CSD-A
! I
[ gmﬂ% sgaz|s1|5¢|49|¢u|4r|4s|
45 [afaslecfad 37pe]| 35| 34| 33| 3|31
ETE FEEAEEEEE
1514%953& ARFRAE
| L 1
CSD-K
CSD33 = -
RPS N E e Rl E R B G

o T s ) T s e =) .
[i ] L ] i ] i 3
| M T R T e ) (= B e R EE EE AT S EE ;

AR EATEEEEEREEREERE

- ECM

goon

FR_ IR 1.8 v O 1.0 v

3 T T O

_m |2u0[1 | [cuﬁs |' | MEMO | |1§Etﬁ1: | HB;'II.II

During Acceleration

ooboooooobooes)o,0O0"O0OobOoO0OOO0OMbOOO0OCO00OO00ODOOOODOOOODOOO,O0ECMO
opooooood

1. 0000"OFF'0
2. 00000000000 (@Le)o




3. 0000"ON"D
A.00"000@OOo)yo

1. HYUNDal WEHICLE DIAGHOEIE ¥

HODEL : EN i il

A1. ENGINEL GASOLINE X
2. EHGINE( DIESEL)

83. AUTORATIC TRAMSAHLE
#4. ABS-EST

A5. ELEC.FOWER STEERING
B&. FULL AUTO ATIRACOHN.
a7. SRE-AlRBAG

B8. 4WD CONTROL

5.00"0000gon™

1. HYUMDAL VEHICLE DIAGHOEIE &

HODEL : EN ar-
S8YSETEH : ENGINECDIESEL?)
EURD=4 UGTC CAM )
B3, FLIGHT RECORD
84. ACTUATION TEST
@53, SIHU-BCAN
. IDENTIFICATION CHECK
B7. EHNGINE TEST FUNCTION

. COMPOMENT CHANGE BEOUTIME

89, INJECTOR SPECIFIC DATh
18. DATA SETUPCUNIT COHU. )

6. 00"0000D0OODOO"™

1.8 . CORNPONENT CHAMGE ROUTINE

HODEL : EN ar-
S8YSETEH : ENGINECDIESEL?)
EURD=4 WGT( CAM D
A1. LAMBDA SENSOR CHANGE
BERlL PRESSURE SERSOR CHANGE

B3. alR FLOW SEHSOR CHANGE

B4. SWIRL CONTROL VALVE CHANGE

BA53. PRESSURE REGULATING UALVE CHANGE
B6. ELECTRIC WGT ACTUATOR CHAMGE




7. 0000,00"ENTER'OD

1.8 . COHPOMENT CHAMGE ROUTINE

RAILl PRESSURE SEHSOR CHAMGEC RPE)

IH THIS HODE, CAM SET THE FHal FUEL
HEAN ADAPTATION)Y VALUES AND ZERO SET
THE OPEBATION TIME FOR THE CHANGED
RAIL FRESSURE SENSOR.

PRESE [ENTER] KEY.

8.00"00"0I0O,00D00D0O0ODOOFF

1.8 . COHPOHENT CHAMGE ROUTINE

RAILl PRESSURE SEHSOR CHAMGEC RPE)

COHPLETEDY AFT 1A SEC. OR MORE |y

SINCE IG.MNEY OFF, TURN IG.KEY ON

o

PRESE [ENTER] KEY.

0.0010000000,0000000ONO
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AN NN
0 O [kPa] oooopv
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140 2.13~2.28
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270 4.20~4.35
284 4.5
'
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[CIRCINT DIAGRAM] [COMMECTION INFORMATION]

BPS & IATS #2 (E34) ECM (CSD-A)
—— |3 E - IATS #2 Signal Tarminal Connected to Function
=" - 1 ECM CSD-A (41 BPS Signal
156 - Sensar Ground 2 ECM CSD-A (26) | Sensor Power (+5V)
..__LZP 2 [26 - Sensor Power (+5V) 3 ECM CSD-A {7) IATS #2 Signal
i E1 - BPS Signal 4 ECM CSD-A (58) Sansor Ground
[HARNESS CONNECTOR] CSD-A
1
J

OEEE T EEEESE
[ e R EE RN ERE

[ 2eze =T el oo P 21| 20
B EEIEEAEAE
Il

-
_ CSD-K
E34 I ) 2 ) v T e 2 ) e )l 8 S o EE N ey
BPS & IATS #2 ?ﬂﬂl?ﬂJ:ﬂﬁEﬂJﬂ?llﬁﬂbfb#Iﬂd?ﬂlmhﬂbﬂlﬁiﬁ]ﬁﬂﬁ:ﬂlﬁﬁhﬂﬁﬂﬁ?51J ne
& TS ) ) T T TR ] ) e ) T ) T e e B e e B BT E B
RN D EEIEE O
) ECM
0ogo
FR 1.a v CH B a.5V
:D.::E: ...:......'.......:......;......'.......:......:......'.......'......:......'.......'......:......:......
%) [zoon] RNy [MErio] [RECD] [HEND

During Acceleration
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. Regulator Valve ©, | }=—== 1Sl
=T T + ! Electric EGR
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o0 000

ooooe) 3.42~3.78Q[20°C(68°F)]
O0agnoA) 0~1.7




[CIRCUIT DIAGRAM] [CONNECTION INFORMATIOM]

R ECM (CSD-A)
R V[CEDSd?I Terminal Connected to Funetion

[5 - Valve Control 1 ECM CSD-A (5) Valve Control

E‘EEE o 2 Main Relay Power Supply (B+)

* Main Relay

[HARNESS CONNECTOR])

CsD-A
1 [ I

[ LS5

L=
[0 el B [ o ot e [ [ [ 4B 47 | 46|
EH R LR B A e R ES N B B ED
| L
L]
A
-

1 [ 1
T P 71 ) ) <13 X P E P
HEEENEDOHOE

= =l
- CSD-K

@76
2201

CsD3a4q e
RAIL PRESSURE ER 2 [ D T T T (2 [ 2 [ S 2T ) Il ] )

REGULATOR VALVE [l frofecialoreles oafcteele enfsolelseeiss s aiafsal 1 °e

|
sobalaplavlielasbabaalazki | aoaalaafaraglas alaalaai[ao] 2o =1
Hafav|elespalmapals polichaliieisi a2l e[| 7

ECM

goon

R G 5.8 v [IEEE

gkl gl e Golde ool 1 i folbad o aafs o s

Il HoLp| |2:'nnr|| |cu1'13|'|mznn| |ﬁEén| '|r|mu'|

goog

1. 0000"OFF'0

2. 0000000000000
3.0000001020000
4.00000000000000

go:oo"gogrtd
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ooon

1. 0000"OFF'0
2.00000000000(@Le)O
3.0 000"ON"L

4. 00"000@O0O)O0

| i. HYUNDAI UEHICLE DIAGNOSIS ¥ |
HODEL : EN a7-

A1. ENGINE({ GASOLINE ¥

. EMGINE( DI ESEL )
AUTOHATIC TRANMSAKLE
ABS-ESP

ELEC. POUER STEERTHG
FULL AUTO AIRACON.
SRE-nlRBAG

4WD CONTROL

a3.
a4,
a5,
Bt .
av.
Ba.

5.00"000000"0

1. HYUNMDAI VEHICLE DIAGHOEIE &
HODEL : EN ar-

SYSETEH : ENGINE(DIESEL)
EURO=4 UGT( CAN )

B3, FLIGHT RECORD
B84. ACTUATION TEST
@5, SIHU=-8CAN
B
a7

. TDENTIFICATION CHECK
. EMGINE TEST FUNCTIOM

1. COMPOMENT CHANGE BEOUTIME
89, INJECTOR SPECIFIC DATh
18. DATA SETUPCUNIT COMU. )

6.00"000D0OOoo"d

1.8 . COHPOHENT CHAMGE ROUTIHE
HODEL : EN ar-

S8YSETEH : ENGINECDIESEL?)
EURO=4 UGT( CAN )
Al1. LAMBDA SEMS0R CHANGE
B2. RnlL PRESSURE SENSOR CHANGE
B3. AlR FLOW SEMSOR CHANGE
B4. SWIRL CONTROL VALVE CHANGE
. PRESSEURE REGULATING VALVE CHAMNG
B6. ELECTRIC UGT ACTUATOR CHAMGE




7. 0000,00"ENTER'OD

1.8 . COHPOMENT CHAMGE ROUTINE

PRESSURE REGULATING WALVE CHANGE

IN THIS MODE, CAM RESET THE STORED
LEARHNIHG UALUES 1IH ECU.

PRESE [ENTER] KEY.

8.00"00"0I0O,00D00D0O0ODOOFF

1.8 . COHPOHENT CHAMGE ROUTINE

PRESSURE REGULATING WALVE CHANGE

HONE a RESHE] HE ST ORET)

COHPLETEDY AFTERE 1A SEC. OR MORE

SINCE IG.MNEY OFF, TURN IG.KEY ON

0.0010000000,0000000ONO
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o
00 ood
ooooe) 3.4~4.4Q[20°C(68°F)]
ooooo
oo ooo
ooooe 3.44~5.16kQ[20°C(68°F)]
oo
[CIRCUIT DMAGRAM] [COMNECTION INFORMATION]
VSCA (CSD40) ECM {CSD-A)
Terminal Connected to Function
Sensor |3 (51 - Sensor Power (+5V) 1 ECM CSD-A (23) Sensor Ground
2 - 2 ECM CSD0-A [52) Position Sensor Signal
( 152 - Position Sensor Signal 3 ECM CSD-A (51) Sensor Power {+5V)
1 - 4 ECM CSD-A (50) Mator [-] Catnrol
123 - Senscr Ground 5 ECM CSD-A (49) Motor [+] Cotnrol
M 4
oter {50 - Mator [] Cotnrol
&
49 - Mator [+] Cotnrel
[HARMESS CONNECTOR)] CSD-A
’
T A e e P e E A [ D [ E
OREEINEEOEEREEEREE
.h Im|
@r S 1 1@ H H
s .IL n. i C'SID'K
CSD40 A 7
VARIABLE SWIRL L] e T e e 5, ) ) Y el e [ e
CONTROL ACTUATOR L T2|?1FI21:EQBB£ET}EE]3‘?'B4|E&EE|B1 mﬁals? 5?15.'a|555:15:352 51 e
e L ] ) I T e T o e e e e et E L R
G T A B R D EEDER O
N ECM




B IO B ERNNUR E s IVt

B Wotor(+) SRR S NS S NS NIOE S S
; ¥ . : 4 . ..'......: ' ' .. [ e -.--l" -—-ll_n_. ....E' _Hl--.m-_ﬂf_hﬂﬂ
:m | Zoot | | CURS | |MEMO | | RECD | | MENU | :m [zom] [cuns] [nEm] [RE-::D] lnEnu]
During Acceleration - Opened

CH A: 284.5»\ DT: 18.98 3 CH B:- 43.8m4 FR "H 1EIU
MIN:= 4.9 U AVE: 71.5maU HAX: 4.9V

MIN:= 24.1 U AVE:= 4.7 U MAX: 13.4 U Swirl valve
N HE I A A A Wldely clo: Swirl valve

II.‘.I-IBSEU

TRy [zoon| SIS [rEHO | [RECD]| [MENU | [ETIXY [zoon] [curs] [mero] [rECD] [HENU

HRERERN

1. 000 0"OFF'0
2.0000000000000000
.0000000000000
.0000000M@I0D0EODOO00O00ooon
.00000000000000

[S2 I SN OV)

go:ootogtd

6. 0000000000 0DO0OO0OObDOObOOobDOO
/. 00000000obgoooon

go:oo*ootd

gbooooboobooo,0o"boboobo' oboo,boboboboboobooboooob,obEeECMOO
ooooooo




1. 0000"OFF'D
2.00000000000(@Le)o
3.0000"ON"D

4. 00"000@O0O)O

1. HYUMDAI VEHICLE DIAGHOSLE ¥

HODEL : EN 8-

A1. EMGINE( GASOLINE )
ENGINEL DI EEEL )

B3. AUTORATIC THRANSAMLE
B4. ABSSESP

A5. ELEC.POWER STEERING
B6. FULL AUTD ATR-COM.
a7, SRS-nlRBAG

B8. 4WD CONTROL

5.00"000000"0

1. HYUMDAI VEHICLE DIAGHOEIE &

HODEL : EN ar-
SYSTEH : ENGINE(DIESEL)
EURD=4 UGT( CAM D
B3. FLIGHT RECORD
84. ACTUATION TEST
@5, SIHU=-S5CAN
. IDENTIFICATION CHECK
@7. EMGINE TEST FUNCTION

). COMPOMEHT CHANGE ROUTIME
89, IHJECTOR SPECIFIC DAThA
18. DATA SETUPCUNIT COMU. )

6. 00"0 000000

1.8 . COHPONENT CHAMGE ROUTINHE

HODEL : EN ar-
SYETEH : ENGINECDIESEL?)
EURD=4 UGT( CAN )
Al. LAMBDA SENME0OR CHANGE
B2. RAlL PRESSURE SEMS0R CHAMGE
B3. AlR FLOW SEMSOR CHANGE
. BWIRL COMTROL UVALUVE CHANGE

A5. PRESSEURE REGULATING VALVE CHAMGE
B6. ELECTRIC WGT ACTUATOR CHAMNGE




7.0000,00"ENTER"O DO

1.8 . COHPOHENT CHAMGE ROUTINHE

SWIRL CONTROL VALVE CHANGE
IH THIE HODE, CAN INITIATE OFFSET
LEARHNING FOR HEW UARIABLE SWIRL

ACTUATOR.

PRESS [ENTER] KEY.

8.0 0"00I"DO,0000DbO0O0DOFF

1.8 . COHPOMENT CHAMGE ROUTINHE

SWIRL CONTROL VALVE CHANGE

IH THIS HODE, CAN INITIATE OFFSET

CORMFLETED* AFTEE 18 SEC. OR MORE

SINCE IG.MEY OFF, TURN IG.KEY ON

TRV Ty vy TR E

o.0010000000,0000000O0NO
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[CIRCUIT DIAGRAM] [COMMECTION INFORMATION)
E-VGT (C5084) ECM (CSD-A) Terminal Connected to Function
Main 2 = 1 ECM CSD-K (90} Feedback Signal
Relay | |Seniroler 120 - Actuator Control 2 ECM CSD-A (20) Actuator Gontral
| 3 1 ECM {CSD-K) a Main Relay Power Supply {B+)
M {50 - Feedback Signal 4 Chassla Ground Ground
4
= Chassis Ground
[HARNESS CONNECTOR] CSD-A
i i 1
nur_u ) [}
E1[60]45 [dn]47 a6
Idsld-ﬂHﬂ«?hllﬂEIMMi-'k!-lm-lHIﬂI‘PIHI
=] :
ﬂz 27 bl i[2a] 191817 16
s 16 afializpifiolala| 7166 |4 |22 11
0000 = -
- - 1
_ CSD-K
CsDa4 inp= -
ELECTRIC VGT oo [sdlalealaypelpslpaleledadnalral el drelrelva] 72| 12T
CONTROL ACTUATOR {7al71[rolealeskir|ea ks e [eakiale olsolsals rjsakEs]sq5aE2] 51 ne
2TE ) T g e e e e ) Y T e R e R EE EE ERER
elerleelzela bzl bolal el Rehshahazhi ol ala 7| L2
i ECM

_m [zmﬂl |c:un:s| |m:|m| |nﬁ:n] [m:rl.ll

..............................

..............................

I VET grownd R

F f- REaEaaD

[ S S e

R [oon] [cns] o] [ssca] [rema]

[worp| [TimE| [vorr | [N |cHnL | [nEmMu|

Power & ground line

goooog

gooveTobooooo,oo"booobobo"mhoobo,boboobobooboboobob,0oecMdnOg

1. 0000"OFF'0
2.00000000000(@Le)o
3.0 000"ON"L




4. 00"000@O0O)yD

1. HYUNMDAI UVEHICLE DIAGHOEIE ¥

HODEL : EN ar-

A1. ENGINE({ GASOLINE ¥
EHGINEL DI ESEL )

B83. AUTOHATIC TRANSAKLE
B84. ABS-ESP

A5. ELEC.POWER STEERING
B&. FULL AUTO ATRSCOM.
a7. SRES-nlRBAG

B8. 4WD CONTROL

5.00"000nogot™

1. HYUNMDAI VEHICLE DIAGHOZSIE &

HODEL : EN ar-
SYSETEH : ENGINE(DIESEL)
EURO=4 UGTL CAM )
B3, FLIGHT RECORD
B84. ACTUATION TEST
@5, SIHU=-5CAN
. IDENTIFICATION CHECK
B7. EHGINE TEST FUNCTION

3. LOMPONMENT CHARGE ROUTIME
89, INJECTOR SPECIFIC DATh
18. DATA SETUPCUNIT COMU. )

6.00"00 vGeTOUODOO"D

1.8 . COHPONENT CHAMGE ROUTINHE

HODEL : EN ar-
S8YSETEH : ENGINECDIESEL?)
EURO=4 UGTL CAM )

Al1. LAMBDA SEMS0R CHANGE
B2. RnlL PRESSURE SENSOR CHANGE
B3. AlR FLOW SEMSOR CHANGE
B4. SWIRL CONTROL VALVE CHANGE
A%3. PRESSURE REGULATING UALVE CHANGE

ELECTRIC WET aACTUATOR CHAMGE

7. 0000,00"ENTER"OD




1.8 . COHPOHENT CHAMGE ROUTINE

ELECTRIC WaT ACTUATOR CHAMGE
IN THIS MODE, CAN LEARN THE STORED
IHITIAL UALUES OF IN WGT CONTROL
UHIT.

PRESE [ENTER] KEY.

8.00"00"IO,0000OD0O0DOFF

1.8 . COHPOHENT CHAMGE ROUTINE

ELECTRIC WaT ACTUATOR CHAMGE

COHFLETED! AFTER 18 SEC. OR MORE

SINCE I1G.KEY OFF, TURM IG.KEY OM

PRESS [ENTER] KEY.

0.0010000000,0000000O0NO
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00000000 (CRDI)

O

Common Rail (Bank 1) 1T "] H

Common Rail (Bank 2) M

Return Lina

© E‘El

Fual Feed Line (HF) @
Return Ling
Fual Pump
on Sl
r'.J. g Hjj
=i
Fuel
Feed
Lirz
(L} N @
Fuel
Filter
L]
Fusal Pump
(LF)
Fuel Tank

—=

* HF: High Pressure
- LP: Low Pressure
- DO Diesel Oxidation Catalyst

Injector ﬂ'";:-'l_ %
||: ——] =
Turbo
Charger
O
P -
==
M
=
|
DoC
Accelerator Padal ﬂ

A. Mass Air Flow Sensor (MAFS)

B. Intake Air Temperature Saensor (|ATS) #1

. Boost Pressure Sensor (BPS)

0, Intake Air Temperature Sensor (IATS) 42

E. Engine Coolant Temperaturg Sensor (ECTS)
F. Camshaft Position Sensor (CMFPS)

(3. Crankshaft Position Sensor ([CKPS)

H. Rail Pressure Sensar (RFPS)

|. Lambda Sensor

goooulr
gooboo

(OoOoooo)o

gougon

J. Fuel Temperature Sensor (FTS)
K. Injector

L. Fuel Pressure Regulator Valve
M. Rail Pressure Regulator Yalve
M. Variable Swirl Control Actuator
Q. Electric VGT Control Actuator
P. Electric EGR Control Valve

Q. Water Sensor
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googogon

oo0-000

13
1. Fuel Tank 8. Leveling Pipe
2. Fuel Pump (Low Pressura) 9. Ventilation Pips
3. Fuel Sender 10. Fuel Feed Tube
4. Sub Fuel Sender 11, Fugl Retum Tube
5. Separator 12, Suction Tube
6. Fuel Tank Air Filter 13, Fuel Tank Band
7. Fuel Fillar Fipa

oo@u)-0000




i -» . ,"'-: ol 1
Lyt Lo
s

_']:L“_IJ' | finzEs TIELEE

L x

1. Common Rail (Bank 1)

2. Common Rail (Bank 2)

3. High Pressure Fuel Pump
4. Injector

. High Pressure Fuel Pips (High Pressure Fuel Pump < Commaon Rail)
6. High Pressure Fuel Pipe (Common Rail < Injector)

7. High Pressure Fuel Pipe (Common Rail — Common Rail)

8. Fuel Filter




Throttle /

-

L NoTE

* The throttle regulates the back pressure of injector refum
line so as to maintain the internal pressure of the

[Injector Return Ling] hydraulic coupler.

1. High Pressure Fuel Pipe 5. Fuel Return Tube

(High Prassura Fual Pump «+ Common Rail) {High Prassure Fugl Pump = Fuel Tank)
2. High Pressure Fuel Pipe 6. Fuel Retumn Tube

(Commaon Rail < Injector) {Common Rail < Fuel Tank)
3. High Pressure Fuel Pipe 7. Fuel Return Tube

(Common Rail «— Common Rall) {Injector [Bank 1] < Fuel Filtar)
4. Fuel Feed Tube 8. Fusl Retum Tube

(Fuel Filtar = High Pressure Fusl Pump) (Injactor [Bank 2] < Fuel Filter)
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1.000000,00000@(0000
2.0000000(@O0BDODOODO DO
3.000000000(O00O00000N0On(®B)0

5.00000000(A)0
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7.00000000000RA)0

9.00000
10.0000000@COEMOO00'"0000000"Y
11.00000[04WDJ(0ODSOO00O"0 0O
12.0000000000

13.000000 A0
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1.0000000gooo

0000000 :39.2~54.0 Nm(4.0~5.5kgfm, 28.9~39.8lIbfft)
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1.000000,000000000

2.0000000(@O0BDODOODO DO
3.0000000000(A)0

400000000 A0

5.00000000(A)0
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Assist Fump
[Suction Pump)

1.00000000000

OO00000D0:2.0~2.9 Nm(0.2~0.3kgfm, 1.4~2.2|bfft)
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1. Fual Filtar 5. Mipple {++ Fuel Tank)
2. Heater &. Nipple {+ High Pressure Fuel Pump)
3. Watker Sensor 7. Nipple {~ Injector Return Line)
4, Thermostat
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[CIRCUIT DIAGRAM]

INJECTOR #1 {C5D24-1)
2

&

INJECTOR #2 (CSD24-2)
2

&

INJECTOR w3 (C5D24-3)
2

&

INJECTOR #4 {CSD24-4)
2

5

INJECTOH #5 {C%DH-S}

5

INJECTOR #6 {CSD24-6)
2

&

[HARMESS CONMNECTOR]

C5D24-1,2,3,4,56

INJECTOR #1,2,3,4,5,6

ECM (CSD-A)

L XK
L OO0
. 00
L K
L K
DI

—Eh - Injectar {eyl. 11) [High] contral

] 46 - Injactor feyl. #1) [Low] contral

—{ 18 - Injacter {oyl, #2) [High] cantral

—{ 1 - Injactor {oyl, #2) [Low] cantrol

—ESE - Imjector (oyl, #3) [High) control

—Eﬂ? = Injsctor (cyl. #3) [Low) contral

—{ 17 - Injector (cyl. #4) [High] control

{2 - Injacter (eyl. 14 [Low] contrel

{93 - Injactar (cyl. #5) [High] control

—{ 48 - Injactor (cyl. #5) [Low] control

—EE « Imjactor foyl, #6) [High] contral

—EII = Injactor {oyl, #6) [Low] control

[CONMNETTION INFORMATICMN]

IMJECTOR #1 (C5D024-1)

Terminal Connected to Function
i ECM CSD-A {46) Injector (cyl. #1) [LOW]
2 ECM CSD-A (31) | Injector {cyl. #1) [HIGH]
INJECTOR #2 {CSD24-2)
Terminal Connected to Function
1 ECM CSD-A (1) Injector (cyl. #2) [LOW]
2 ECM CSD-A {18) Injector {cyl. #2) [HIGH]

INJECTOR #3 (CSD24-3)

Terminal| Connected to Function
1 ECM CED-A (47) Imjector (cyl. #3) [LOW)
2 ECM CED-A {32) Injector (eyl. #3) [HIGH)]
INJECTOR @4 (CSD24-4)
Terminal Connected to Function
1 ECM CSD-A (2) Injacior {oyl. #4) [LOW)]
2 ECM C80-A {17) Injector (cyl. #4) [HIGH)

IMJECTOR #& (CE024-5)

Terminal Connected to Function
1 ECM CSD-A (48) Injactor (cyl, #5) [LOW]
2 ECM CSD-A (33) | Injector (cyl. #5) [HIGH]
INMJECTOR #6 (CSD24-6)
Terminal Connected to Function
1 ECM CS0-A (3) Injactor (cyl, #6) [LOW]
2 ECM CS0-A (18] Injector (cyl. #6) [HIGH]
= =
1) . 3 = v ) L 3
[ e R EE T ER A=
30 = | 3] RE] K5 O K
15:413%%'1?09 d;gs HEBEE
eI |-
CSD-A
ECM
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1. Injectar 4, Clamp Mounting Bolt
2, Connector &, Injector Specific Data (7 digits)
3. Clamp
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el 1. Piezo Actuator
2. Hydraulic Coupler
3. Pressure Control Valve

4. Needle
4
i Hydraulic Pressure
INJECTION Plezo Actuator Coupler Control Valve
Oil Pressure .
Charging Lengthening Increasing Opening
Piezo Actuator Hydraulic Pressure Needle
CLOSE E> ) Coupler Control Valve
Discharging Shrinking E[’;;:r’::;:" Closing

googd
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1.5%020% 000000000000 00DO0OO0D00DbOobDOOD
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(1 ~ 10 bar)

Piezo Actuator

Hydraulic Coupler

s Hail Pressure

B Amplified Pressure
#E Approw. 10 bar

@ Approx. 1 bar

goodag
gboboobobooobooboo,0boboobobooboobo

Initilal Position

Prassura Control
Walve

Cutlat
Control Volumes

By-Pass
[rlet

MNiddlg

Prassure Control
Val
Needle Open b |:>
Descending Closing

=i Hail Pressurae
HH Return Pressure
O Contral Pressure

MNeedle

Pressure . .
. Rising
Increasing

Pressura Control
Needie Close valve [>
Rising Opening

Meadle

gooobobgooboob,obooboboon
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1.000000000000,0000000[SST No.:09314-3A000|0 0000000
20000000,000000,000000000

l1.0000000000b000og
2000000000000

OO000000D:24.5~26.5 Nm(2.5~2.7kgfm,18.1~19.5Ibfft)
000000000 :24.5~28.4Nm(2.5~2.9kgfm,18.1~21.0Ibfft)

e A
= O

god-oDooobooboopczoovi i, oooooobobbobobobobobobobbbboobon
go,000oboboELoo,oboson

-J00dO0ooo@ieoon),000bobOobOOoOo,00b000bOO0ODbDOOOODbD3CUD,ObOOoOOn
gooooobobn

Juduuuoaaooon

uogg

.Jddd, 0,00 uuuouuao
Jdduooooooooon

ugugg
-lgddddddddouuoouoooo-ud
-gogogo-uuuggd
-lddddooooo,oooooooobobbbb
Juduoouggag
-gddddooooooa
-ugoooooaod

obooOoo,00bob0o0oboboooboboooboo@oo)booeemd

lL.00boo@ooo o)y
20000000 botoo)g
.00"Coobooooo"bo@umuoooobuoog o)y




oougooibd

Injecior Specilic Cata
[7 digit=)

1.0000"OFF'D
2.00000000000(@LCc)d
3.0 000"ON"L
A.00"000@EDO)T

1. HYUNDAI VEHICLE DIAGHOEIS ¥
MODEL : EN a7-

B1. ENGINE( GABOLINE )
Z. ENGIMNE( DIESEL )

B3. AUTORNATIC TRANSAKLE
B4. ABS/ESF

B5. ELEC.POWER STEERING
A6, FULL aAUTO AlRACON.
87. SRS-AlHRBAG

8. 4WD CONTROL




5. 0 0"D OO PECIFIC DATA"D

1. HYUNDAT WEHICLE DIAGHOSTE &

MODEL : EN Bv-
SYSTER @ ENGINEC DI ESEL )
EURO=4 WGT{CAMN D
FLIGHT RECORD
ACTUATION TEST
STHU=-SCAN
TDENTIFICATION CHECK
EHGIHE TEST FUMCTION
COHPONENT CHANGE ROUTIHE
INJECTOR SPECIFIC DATHA
18. DATa SETUPIUNIT CONU. )

BIFREE

LUOoo,b00"ENTER"D O

1. HYURDAT VEHICLE DIAGHOEIE &

B CONDITION:IG. KEY ONCENGINE STOF)
1.1F THE IHJ I% CHANGED, THE INJ
CORRECTION FUNC. SHOULD BE PERFORH
TO CONTROL THE HORHAL FUEL THJT.
Z.TO IHNPUT THE IHJECTOE HUHBER, PRESS
SHIFT KEY AND SELECT THE CYL. BY
ARROW KEY AT THE SARE TIHE. AND
INPUT THE INJ DATa BY [Fi1l~I[F&l,
DIGIT KEY. AND THEN PREES [ENTERI].
3.AFTER CONPLETE, TURN THE IG.KEY OFF
AHND RECHECK THE SY¥STEH nFTER 18 SEC

.00b0obogoo@oO),00"ENTERDD

1.9. INIECTOR SPECIFIC DATA

INJ. u 1 CEFPE4E
INPUT THE NUM
MEIGYZ5
IN. 8 2 - OF ALL CYL.
INJ. H 3 AT ONE TIME

INJ. # 5 uqioqun
IN]. f1 6 | AAETNON

SELECT THE CYLINDEE BY Fi~Fibt KEY
AMD ITNFUT THE DwTA BY ARROW KEY
AND PRESS [ENTERIKEY.

|ABCD | |[EFGH| [ 1JKL| |MNOF | | QR=U| (Un=Z |




8. 00"DUI"D UL, 00b0DbODnOOFF

1.9. THJECTOR SPECIFIC DATA
H1 CoFFR4E
1 2 HEI GY25 IHPFUT THE HUH
- OF ALL CYL.
AT ONE TIRE

INJ

INJ
INJ. §f 3 | SEIRWFP

INJ. §f 4 | HUOME3Y

INJ. S ""i”‘""“
NS, Hf 6 | PSEJKOW

WRITING CORFLETE

|ABCD | |EFGH | | IJKL | |MNOP | |QR-U| [un-Z |
o.Ogfbl1o00,00000CcoOoONOO,0D0boooecMO0O0OOOoOoOOO

gbooo,0obecMO0Oboobobooo@oD)o

1.9, INJECTOR SPECIFIC DATA

INPUT THE HLUH
OF alL CYL.
AT OHE TIARE

H a4 RO

M
INT. B 5 "'im"m
INT. H & ASEJROW

WRITING FAlL

|ABCD| |EFGH | [ TJKL | |HNOFP | | QR=U| [UN=Z |

[DO000]

1. 0000"OFF"'O

2 00000000000 ({dLeyd
3. 00 00"ON"[O




4.00"000@00)0

1. HYUNDAI WEHICLE DIAGHOSEIE ¥

AODEL - EN 8=

B1. ENGINE( GASOLINE )
ENGIHEC DI EBEL )

AUTORATTC TRANSAKLE
ABS-ESP

ELEC. FOMER STEERING
FULL AUTO AlRACON.
SEE-ATRBAG

4uD CONTROL

FIRFEIE

Ss.O00"00ooooo

1. HYUNDAT VEHICLE DIAGHOBIE &

HODEL : EN 8-
SYSTER © ENGINEC DIESEL )
EUROQ=4 WETCCAM
B3. FLIGHT RECORD
B4. ACTUATION TEST
B5. STHU-SCaAM
At. IDENTIFICATION CHECK
AT
B
B9

EMNGINE TEST FUNCTION

. COHPONENT CHANGE ROUTIMNE

. THIECTOE SPECIFIC DATA
18. DATA SETUPLUNIT COHV, )

6.00"0dono"d

1.7. ENGINE TEST FUNCTION

. CORPRESSION TEST

BZ. IDLE SPEED COHPARISON
B3. IHJECT. QUANTITY COHNPARISON




. 0000000oo

7.1 COMPRESSION TEST

Thi=s

=Ewng i ne
=Electrical Load @ OFF

test iz used for detecting

cylinder specific engine speed
without injection.
¥Teet condition

=5hift lewel i Por N
Stop( IGH. OND

If you ready, now cranking, and stop
cranking when stop message appear on
the =creen. Press[ENTER]D.

7.1 COMPRESSION TEST

CYLINDER EMGINE SPEEDM RPH)

H1 fz 3 4 s He
248 249 rars - £E7 228 228
228 229 prars s 27 227 227
227 27 xa x> 227 227
227 227 frara =3 26 225 227
226 227 jrars 3 ) s 226
225 i e s 223 228
226 228 25 225 224 226

AMALYZE THE TEST RESULT.
| ANAL |
7.1 COHPRESEEION TEST
CYLINDEE ENGINE SPEEDM HFA 2

151 H= "3 fa s He
] ] e Pl ] =g |
= 29 i ZET ZET ZET
Fy Fy Fares] £ET EET £ET
ZE7 ZZ7 206 206 ZES ZET?
s 2} o s 2} s 2} ZES s 3}
6 26 x5 TG x5 T
e e x5 x5 24 . Y




CYLIHDER EHGIHE SFEEDC EFM)
SPEEDC EPH )Y 288 Z58 388 358 G .

H1 cyL. 227
gz cyL. 226
Ha cCyYL. Z2b
Ha cyL. 227
s cyL. 226
e CYL. 227

PREVY | HELF

HThe higher culinder engine zpeed:
=3The low cospression pressure.
#¥[t can help to identify the
mechanical defects.

| PREU |

ddddooooooboobobbbooo,bbobobbbbon

[DO00000]

1. 000 0"OFF'O

2. 00000000000 (DLC)d
3.0000"ON"O

4. 00"000@OO)d




1. HYUNDAT WEHICLE DIAGHOSIE ¥

HODEL - EN 8-

B1. ENGINE(GASOLINE )
ENGINE( DI ESEL )

AUTORATTC TRANSAKLE
ABSAESP

ELEC. FOMER STEERING
FULL AUTO AlR-CON.
SEE=-ATRBAG

4uD CONTROL

2IREREL

Lot oooooaty

1. HYUNDATI VEHICLE DIAGHOEIE &

HODEL : EN 8-
SYSETEN . ENGIHEC DIESEL )
EURO=4 WETCCAM )
B3. FLIGHT RECORD
B4. ACTUATION TEST
B5. STHU-SCaM
Bt. IDEMTIFICATION CHECK
a7
Ba
B9

ENGIHE TEST FUNCIION

. COHPOMENT CHAMGE ROUTIME
. THJECTOR SPECIFIC DATA
168. DATA SETUPCUNIT COHW. )

Ldoatsuobgogoatd

1.7. ENGINE TEST FUNCTION

B1. CORAPRESEION TEST
AZ. IDLE SPEED COMPARISON

H3. INIECT. QUANTITY COMFARIS0ON




7.000

goodggo

7.2 IDLE SPEED COMPARISON

This

test iz vsed For detecting

(Cylinder balancing function is

deactivated. )

#Teat condition
~Conpression test | Nornmal
=5hift lewvel P or N
=Engine : ldle
~Electrical Load = OFF

IF you ready, Press[ENTER].

cyl inder specific enmpine speed with

injector energizing.

7.2 IDLE SPEED COHPARISON

CYLTNDER ENMGINE SPEEDM RPHM )

B1 2 ¥ Ha B4 #s He
ES b - b =l T her
= o cl s s oR o a2
ez TES TED ol TET TES
VB TEE T2l T TR N
K-l Tl T TR TS TES
T a Tl T Tl PR
=55} = I P e rs T

ANALYZE THE TEST RESULT.
[ ANAL |l
7.2 IDLE SPEED COMPARISON
CYLIMDERE ENGINE SPEED( RPH)
1 Hz H3 Ha #s e
] ] T, Bl FET k=K
i T = V3B Va4 a2
I TER TEY i | 7aT a3
TG T3 T = 794 T2
T Tl TR e 793 e
T94 T ol TRE 791 749
gaa s T a7 792 T
ANALYZE THE_TEST RESULT.
[ << || }}WI HELP




CYLIHNDER EHGINE SPEEDCEPH)
SFEED EFH)e58 voB @58 958 AUG.

1 cyL. 795
#z cyL. 792
3 cvL. 792
14 CvL. 797
fis cyL. 794
fie cyL. 798

G

HThe lower engine speed.
=*The injector injects le=zs guantity

than other injectors.

MThe higher engine speed:
=>The injector injects more guantity

than other injectors.

| PREV |

obobooobo@)oobobooobuoboooboooobo@)g

[DO00O00]

1. 000 0"OFF'O
200000000000 (DLeyd
3.0000"ON"O

4. 00"000@OO)d

1. HYUNDAT VEHICLE DIAGHOSIE ¥
HODEL : EN [ i

Bi. ENMGINE( GASOLINE )
EHGIHEC DI ESEL )

AUTORATIC TRANSAKLE
ABSSESP

ELEC. POMER STEERING
FULL AUTO AlRACON.
SEE-AlRBAG

4uD CONTROL

FIRFRAE




Ss.O00"0ooboogoo

1. HYUNDAT VEHICLE DIAGHOEIE

HODEL : EH 8-
SYSTEH : ENGIHNEC DIESEL)
EURO=4 UGT(CANM )

B3. FLIGHT RECORD

B4. ACTUATION TEST

B5. STHU-SCaAM
At. IDENTIFICATION CHECK
B7. EMGINE TEET FUNCTION
B
B9

. COHPONENT CHANGE ROUTIMNE

. THIECTOE SPECIFIC DATA
18. DATA SETUPLUNIT COHV, )

6.00"00O0nDo"d

1.7. ENGINE TEST FUNCTION

B1. COAFEESSION TEST
BZ. IDLE SPEED COAPARISON
INJECT. QUANTITY CORPARISON

. 000000000

7.3 INJECT. QUANTITY COMPARISON

This test is uzsed for detecting
cylinder specific guantity with
individual energizing of injector.
(Cylinder balancing Function i=s

activated. )
MTest condition

=Conpression tezt I Hornaal
=8hift level : PorHN
=Engine : Idle

=Electrical Load : OFF
IF you ready, Press[ENTER].




7.3

THJECT. QUANTITY CONMPARISON

ENG. SPEED(EPH) | INJECTION QUANITY(HA3 )
1 £ 3 4 3 6 1 Z 3 4 2 &

@ |@ |@ |[@ |@ 3

@ |8 |@ [@ |@ 3

@ |@ |e (e |@ .3

@ |8 |e (@ |@ 3

@ |@ |@ (@ |@ 3

8 |@ |@ (@ |@ 3

a |@ |e (@ |@ 3

AMALYZE THE TEST RESULT.

7.3 INJECT. QUANTITY CORPARISON

ENG. SPEEDLRPH) | INJECTION QUANITY(HMHAI]
1 2 3 4 5 6 1 2 3 4 5 6
@ @ [@ |9 |9 e &7 e = BT
g |e @ |8 |8 |a £5 -, 55 B 19
8 |e |e |8 |& La £5 b S5 B 19
a L] a L] a A, B4 A, & = s
a e |a |8 |&a & &4 -, 57 29
8 |e |e |[@ |8 |Fa &3 . 57 B2l
8 |le e [ |8 |a 63 | 56 21

ANALYZE TH SULT.
[ €€ || »» Ilnur. II HELP

CYLIMNDER ENGINE SFEEIM EFH)

SPEED( RPH »58 o asa 958 AUG .,

Ho. 1T Cwl ]

Hoo 2 Cwl 5]

Ho. 3 Cual a

Ho, 4 Cul a

Ho. 5 Cwl 5]

Ho. & Cwl 5]

QUANT . { HAZ =4 =2 a Z 4  AauG.,

Ha. I Cul =@, 37

Ho. 2 Cwl B, &7

Ho. 3 Cwl =@, 36

Ho. 4 Cwl =@, €5

Ho. 5 Cul 8, 5i

Ho. 6 Cul A ]
PREV |§ HELP




¥The positive correction value:
=*The Fuel injection of the cylinder
iz less than that of other cylinder.
¥The negative correction value:
=*The fuel injection of the cylinder
is Aore than that of other culinder.
¥Extrems correction value identifies a
problematic injector.
After replacing a injector with newone

s retest & confierm the engine cowndition
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2. Commen Rail (Bank 2)

3. Rail Pressure Sensor (APS)
4, Rail Pressure Regulator Valve
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1. High Pressure Fuel Pump
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3. Fuel Temperature Sensor (FTS)

4. Nippla - Fuel Inlet (< Fuel Filter)

5. Nipple - Fugl Return (< Fuel Tank)

6. Nipple - Fuel Outlet {++ Common Rail)
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[CIRCUIT DIAGRAM] [CONMECTION INFORMATION)]

WATER SENSOR B+ ECM(CSD-K) Tarminal Connected to Function
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w 2 I ) 3 Chassls Ground Sansor Ground
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&
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LAHDAC 023 ) 2.65
028 TEMPERATURE 77e °C

028 STATE OF ADAPTION  OFF

UEHICLE SPEED SENSOR 8.8 Knh
ACTUAL VEHICLE ACCELE. 8.1 n/s2 |(m
GEAR POSITION 8

L

|FI® ||SCEN||FULL | |PART | |GRPH| |HELP|

Fig. 1) '028 TEMPERATURE' and '025 HEATER DUTY' at idle after warming up.

@ 025 HEATER DUTY" is controlled by ECM up to 100% with 1G key ON, Engine OFF when "025 TEMPERATURE" is quite
lower than 7BOT, target temperatura. "025 TEMPERATURE" increases to 780°7T after starting, "025 HEATER DUTY" is
changeable within 2 ~ 88% in order to keep "025 TEMPERATURE® within 774 T~ 7B&T. During the acceleration /
Deceleration, "025 TEMPERATURE" is momentarily increased to over 7BET orunder 774, 1f "025 TEMPERATURE" is out
of T7A'C~TBET or "025 HEATER DUTY" iz controlled as 0%, there may be zome faulty on the lambda sensor.
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Fig. 1) '028 TEMPERATURE' and '025 HEATER DUTY' at idle after warming up.

e "025 HEATER DUTY" is controlled by ECM up to 100% with |G key ON, Engine OFF when "023 TEMPERATURE" is quite
lower than 780'T, target temperatura. "025 TEMPERATURE" increases to 7BOC after starting, 025 HEATER DUTY" is
changeable within 2 ~ 98% in order to keep 025 TEMPERATURE® within 774 TG~ TB&C. During the acceleration /
Deceleration, "025 TEMPERATURE" is momentarily increased to over 786C orunder 774C. If "025 TEMPERATURE" is out
of 774 C~TBETT or "0O25 HEATER DUTY" is controlled as 0%, there may be some faulty on the lambda sensor.
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 Fig.2

Fig. 1) VGT Actuator operating duty at idle ; operating duty 80%,

Fig. 2) Accelerator padal 1005 open : oparating duty 50%.

Fig. 3) Data is fixed as 100% when open circuit,

= Accelerating makes VGET Actuator duty decrease but pressure detected by boost pressure sensor increasas. If the booster
pressure increases more than certain level, the operating duty of VGT Actuator is no more decreased but keep certain level.
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Fig. 1) VGT operaiing duty at idle,

Fig. 2) VGT operafing duty at 4000RPM.

Fig. 3) Wavelorm of Power supply and Ground circuit from VGT actuator control unit,

= It shows approx, 14V is generated,
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[ Fig.1  Fig.2

Fig. 1) VGT Actuator operating duty at idle ; operating duty 80%,

Fig. 2) Accelerator padal 1005 open : oparating duty 50%.

Fig. 3) Data is fixed as 100% when open circuit,

= Accelerating makes VGET Actuator duty decrease but pressure detectad by boost pressure sensor increasas. If the booster
pressure increases more than certain level, the operating duty of VGT Actuator is no more decreased but keep certain level.

goooogad

l.0Jo0o0doo0oooobooo,0o0boooboobOoobOoooOooboobooOobooboo
2. 0000000000

ooooOoO0oOoOoOoOo:boooooooOooOoOoOoOoOO
(@o0oecMOOOOODOOOOO:ODODOOOOOODOOOOODODOOOOODODOOO

oooooooooOoOooobooo.oo00oOooOOOO0,00oooDOOoOoOo@EOoo,co0ooDoOboOoOn)
3.0000007?

YES
goboobooobooboobobosooooobot™™an

goo"ogooogtm

m oo
1. 0000 OFF




2. 00veTooOoOoOOoOO
3.0000"ON"D
4. 00'00veTUDOO'ODOOODOO'ODbOOobOTDOoOoOOobOoOoDbOoO

00:3.2v~-3.7V

s JO0g0oooooooon?

YES
goo"ooooobgto

oobooboooo,obooveTdooobooobOo'rBOOODOECMODOODOO'BOO'DOODOOODOODO
oo/mooo,0o"mooooo™moDn
oooooobooooo,0ooboveTb oo oooooo*mBOO'DODOECMODDOOO'FBOODOOOOOODOD
gooo,0o"bobgootobo

ERERERERERN

m00o0oooo

1. 00 00OFF

2. 00veToOoUoOoOoOon

3.0000"ON"D
A 00C0C0veTU OO ODooboowveTooo'obobooooooo

0 0:10.5vV~14.5V

s JO0g0oooooooo?

YES
gogo"'ooboboo"mon

goooooooboo,bo'coveTooooboboveTOboo' oo eEcMOODOOoOovGTUOO' D OO OOOO
ooooo/moooob,.cosobogootmgoon
goboobogooooboo,bo'coveTbooooboboveThboo' oo EeECMODODODOYVGTO OO DODOOODO
gboobogooo,oo"moboooobob

ogooobe-verT,oooooo"ooooo"oooooooobobooswboooosobobooooobobo
oog

goooon

gobo,booobooooooon
1.0000000D0"mOoOoooo@oTe)y'nog

2. 0000000000DTCO
.ooooosoootopretgoogt o

4. 00"000000@TC)0,000b000DODTCO




5.0000DTCO?

YES
oobooooooboobogobpTecoon

gboobogoboooon

goooooao
R B SAU 1.8~5 GIDOUE |fF EEES56U 1.0e EEOOCEL |Fs EEI560 ians SR 56U

1] + . asaafran. 4 fant & I

. - - . . - - . \ . . - . - = 3
B Aciuator signal Aoty ator signa

| [E3X] [zoon| [curs| [neno| [REco| [menw| || [[IIRY [zoon| |cus| [MEno| |RECD| [HENU| [HoLn ] [TiHE| JuoLT | [ et | | HEHu |
Fig. 1) VGT operaiing duty at idle,

Fig. 2) VGT operafing duty at 4000RPM.

Fig. 3) Wavelorm of Power supply and Ground circuit from VGT actuator control unit,

= It shows approx, 14V is generated,
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Fig.1) Monitor "BOOST PRESSURE SENSOR" parameter on the scan teol at idle after warming engine up.
= B50hpa ~ 1250hpalapprox. 1 atm) is correct value.
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Fig.1} The waveform of BFS as accelerating from idle state.
Signal voltage rises as accelerating.
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Fig.1) The waveform of BFS as accelerating from idle state.

Signal voltage rises as accelerating.
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Fig.1) Meniter “FUEL PRESSURE MEASURED" at idle after warming engine up.
= Check if "FUEL PRESSURE MEASURED" data is similar to "FUEL PRESS. SET POINT".
Mot anly former two data but also "RAIL PRESSURE REGULATOR" and "INJ. PUMP REGULATOR" should be monitared

carafully.
Although "FUEL PRESSURE MEASURED" is similar to "FUEL PRESS. SET POINT', if "RAIL PRESSURE REGULATOR"

and “INJ. PUMP REGULATOR" is out of specification, it means wear, leakage, stuck of fuel system.
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= P-PRY installed on high pressure pump is controlled to reduce duty in order to increase rail pressure at acceleration.

(F-FRY operating currant decreases) ja IF the current decreases, fuel amount to commaon rail from high pressure increases.

= Duty for PRV installed on commoen rail is increased in order to make rail pressure up at acceleration(PRY Operating current
increasas) (a2 If the current increases, fuel feeded to comman rail returm amount is decreased that makes common rail
pressure increases.
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Fig.1) Monitor "FUEL PRESSURE MEASURED" at idle after warming engine up.
o= Chack if "FUEL PRESSURE MEASURED" data is similar to "FUEL PRESS. SET POINT".
Mot anly former two data but alse "RAIL PRESSURE REGULATOR" and "INJ. PUMP REGULATOR" should be monitored

carsfully.
Although "FUEL PRESSURE MEASURED" is similar to "FUEL PRESS. SET POINT®, if *RAIL PRESSURE REGULATOR"

and "INJ. PUMP REGULATOR" is out of specification, it means wear, leakage, stuck of fuel system.
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o= P-PRY installed on high pressure pump is controlled to reduce duty in order to increase rail pressure at acceleration,

(P-PRV operating current decreases) ja IF the current decreases, fuel amount to comman rail from high pressure increases.

= Duty for PRV installed on common rail is Increased in order to make rail pressure up at acceleration(PRY Operating current
increasas) (& If the current increases, fuel feeded to commaon rail return amount is decreased that makes common rail

pressure incregses.
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PRV (solenoid typel
: close at enqine off

With solenoid injector system, fuel pressure is maintained by closing fuel passage of PRV with inner spring force of PRV right after
engine off but fuel pressure is decreased dus to machanical leakage of solenoid injector as timea goes by, However, regarding
PIEZO typa injactor systam which has not any machanical leakags, if the same PRV installed on the solencid type injector is used
for PIEZO type injector system, Bubble is generated inside of common rail because the volume of fuel in the commaon rail shut is
decreased due o density increase whan cold. This bubble makes engine hard to start result from difficulty to maintain the initial rail
pressura, With this reaseon, PIEZO PRV equipped on S engine enhances cold starting to prevent bubbles from generation in
comman rail as opening its fuel passage.
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[ Fig.2

= P-PRY installed on high pressure pump is controlled to reduce duty in order to increase rail pressure at acceleration.

(F-FRY operating currant decreases) ja IF the current decreases, fuel amount to commaon rail from high pressure increases.

= Duty for PRV installed on commoen rail is increased in order to make rail pressure up at acceleration(PRY Operating current
increasas) (a2 If the current increases, fuel feeded to comman rail returm amount is decreased that makes common rail
pressure increases.
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Fig. 1) Signal waveform of PRV and P-PRV at idle.
= As PRV duty(current) increases at acceleration, rail pressure Is Increased.
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PRV (solenoid typel
: close at enqine off

With solenoid injector system, fuel pressure is maintained by closing fuel passage of PRV with inner spring force of PRV right after
engine off but fuel pressure is decreased dus to machanical leakage of solenoid injector as timea goes by, However, regarding
PIEZO typa injactor systam which has not any machanical leakags, if the same PRV installed on the solencid type injector is used
for PIEZO type injector system, Bubble is generated inside of common rail because the volume of fuel in the commaon rail shut is
decreased due o density increase whan cold. This bubble makes engine hard to start result from difficulty to maintain the initial rail
pressura, With this reaseon, PIEZO PRV equipped on S engine enhances cold starting to prevent bubbles from generation in
comman rail as opening its fuel passage.
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[ Fig.2

= P-PRY installed on high pressure pump is controlled to reduce duty in order to increase rail pressure at acceleration.

(F-FRY operating currant decreases) ja IF the current decreases, fuel amount to commaon rail from high pressure increases.

= Duty for PRV installed on commoen rail is increased in order to make rail pressure up at acceleration(PRY Operating current
increasas) (a2 If the current increases, fuel feeded to comman rail returm amount is decreased that makes common rail
pressure increases.
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Fig. 1) Signal waveform of PRV and P-PRV at idle.
= As PRV duty(current) increases at acceleration, rail pressure Is Increased.
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With solenoid injector system, fuel pressure is maintained by closing fuel passage of PRV with inner spring force of PRV right after
engine off but fuel pressure is decreased dus to machanical leakage of solenoid injector as timea goes by, However, regarding
PIEZO typa injactor systam which has not any machanical leakags, if the same PRV installed on the solencid type injector is used
for PIEZO type injector system, Bubble is generated inside of common rail because the volume of fuel in the commaon rail shut is
decreased due o density increase whan cold. This bubble makes engine hard to start result from difficulty to maintain the initial rail
pressura, With this reaseon, PIEZO PRV equipped on S engine enhances cold starting to prevent bubbles from generation in
comman rail as opening its fuel passage.
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[ Fig.2

= P-PRY installed on high pressure pump is controlled to reduce duty in order to increase rail pressure at acceleration.

(F-FRY operating currant decreases) ja IF the current decreases, fuel amount to commaon rail from high pressure increases.

= Duty for PRV installed on commoen rail is increased in order to make rail pressure up at acceleration(PRY Operating current
increasas) (a2 If the current increases, fuel feeded to comman rail returm amount is decreased that makes common rail
pressure increases.
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Fig. 1) Signal waveform of PRV and P-PRV at idle.
= As PRV duty(current) increases at acceleration, rail pressure Is Increased.
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Fig. 1) Intake amount during no EEGR actuator operation under warm -up at idle condition {4.78%) : 400mg/st ~ 500mg/st
= When EEGR actuator does not operate at idle, Sudden acceleration then, deceleration make EEGR actuator operates and
operating duty for EEGR actuator decreases as time goes by. This control lasts for approx. 60sec. after that, EEGR actuator
is OFF(95%)
Fig. 2) Sensor data during EEGR actuator operating at cold idle,
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Fig. 1) Signal waveform of MAFS at idle.
Fig. 2) Signal wavelform of MAFS at 3000rpm.

== The higher engine rpm, the higher output freguancy.
Fig. 3) Reference signal waveform which is outputted in of 'ATS signal terminal 'AIR FLOW SENSOR'.
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Fig. 1) Intake amount during no EEGR actuator operation under warm -up at idle condition {4.78%) : 400mg/st ~ 500mg/st
= When EEGR actuator does not operate at idle, Sudden acceleration then, deceleration make EEGR actuator operates and
operating duty for EEGR actuator decreases as time goes by. This control lasts for approx. 60sec. after that, EEGR actuator
is OFF(95%)
Fig. 2) Sensor data during EEGR actuator operating at cold idle,
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Fig. 1) Signal waveform of MAFS at idle.
Fig. 2) Signal wavelform of MAFS at 3000rpm.

== The higher engine rpm, the higher output freguancy.
Fig. 3) Reference signal waveform which is outputted in of 'ATS signal terminal 'AIR FLOW SENSOR'.
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Fig. 1) Intake amount during no EEGR actuator operation under warm -up at idle condition {4.78%) : 400mg/st ~ 500mg/st
= When EEGR actuator does not operate at idle, Sudden acceleration then, deceleration make EEGR actuator operates and
operating duty for EEGR actuator decreases as time goes by. This control lasts for approx. 60sec. after that, EEGR actuator
is OFF(95%)
Fig. 2) Sensor data during EEGR actuator operating at cold idle,
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Fig. 1) Signal waveform of MAFS at idle.
Fig. 2) Signal wavelform of MAFS at 3000rpm.

== The higher engine rpm, the higher output freguancy.
Fig. 3) Reference signal waveform which is outputted in of 'ATS signal terminal 'AIR FLOW SENSOR'.
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Fig.1) The atmospheric pressure wheara the vehicle is displayad,

Atmospheric pressure decreases as vehicle going up to higher altitude.

The pressure at average level of sea surface is considered as 1aim,

and check if the pressure differant from 1 atm is displayed. { 1 atm is correct pressure)
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Fig.1) The atmospheric pressure wheara the vehicle is displayad,

Atmospheric pressure decreases as vehicle going up to higher altitude.
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= The higher tempearature rises, the lower signal voltage becomes.
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Fig.1) 1ATS output signal at warm idle,

= The higher temperature rises, the lower signal voltage becomes.
Fig. 2) Reference signal waveform which is outputted in of 'ATS signal’ terminal "AIR FLOW SENSOR',
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Fig. 1) ECTS data.
= Chack that engine coolant temperature is fixed as 79.47T at engine driving or -10°C at 1G ON,
If the: data is fixed, it means there is problem on ECTS and Cooling Fan will constantly operates automatically.
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Fig.1) ECTS output signal at 80C,
= The higher temperature rises, the lower signal voltage becomes.
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Fig. 1) ECTS data.
= Chack that engine coolant temperature is fixed as 79.47T at engine driving or -10°C at 1G ON,
If the: data is fixed, it means there is problem on ECTS and Cooling Fan will constantly operates automatically.
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Fig.1) ECTS output signal at 80T,
= The higher temperature rises, the lower signal voltage becomes.
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Fig. 1) ECTS data.
= Chack that engine coolant temperature is fixed as 79.47T at engine driving or -10°C at 1G ON,
If the: data is fixed, it means there is problem on ECTS and Cooling Fan will constantly operates automatically.
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Fig.1) ECTS output signal at 80T,
= The higher temperature rises, the lower signal voltage becomes.
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= P-PRY installed on high pressure pump is controlled to reduce duty in order to increase rail pressure at acceleration,

(P-PRV operating current decreases) ja IF the current decreases, fuel amount to commeon rail from high pressure increases.

= Duty for PRV installed on commoen rail is increased in order to make rail pressure up at acceleration(PRY Operating current
increasas) (a2 If the current increases, fuel feeded to commaon rail returm amount is decreased that makes common rail

pressure incregses.
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Fig. 1} Signal waveform of APS1 and RFS at acceleration.
= APS voltage increases at sudden acceleration.
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Fig. 1) Signal waveform of APS1 and BPS at accelerafion,
= RPS voltage increases at sudden acceleration.
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= P-PRVY installed on high pressure pump is controlled to reduce duty in order to increase rail pressure at acceleration,

(P-PRV operating current decreases) ja IF the current decreases, fuel amount to commeon rail from high pressure increases.

= Duty for PRV installed on commen rail is increased in order to make rail pressure up at acceleration(PRY Operating current
increasas) (a2 If the current increases, fuel feeded to commaon rail returnm amount is decreased that makes common rail

pressure increases.
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Fig. 1) Signal waveform of APS1 and BPS at accelerafion.
= RPS voltage increases at sudden acceleration.
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Fig. 1) Signal waveform of APS1 and BPS at accelerafion,
= RPS voltage increases at sudden acceleration.
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Fig.1) Fuel injection amount at idla,

= 'FUEL QUANTITY" is a sample data from randomly selected a injector among cylinders.

Therefore, thoroughly chack all the symptom through the *compression pressure and fuel ling” with scan tool.
= |mitial oparating pressure at starting : 120bar, operating pressura right after starting : 230 ~ 1600bar.
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Fig. 1) Signal waveform of Injector at idle.
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Fig.1) Fuel injection amount at idle.

= *FUEL QUANTITY" is a sample data from randomly selected a injector among cylinders.

Therafore, thoroughly check all the symptom through the *compression pressure and fuel ling” with scan tool.
= |nifial operating pressure at starting : 120bar, operating pressura right after starting : 230 ~ 1600bar.
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Fig. 1) Signal waveform of Injector at idle.
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Fig.1) Fuel injection amount at idle.

= *FUEL QUANTITY" is a sample data from randomly selected a injector among cylinders.

Therafore, thoroughly check all the symptom through the *compression pressure and fuel ling” with scan tool.
= |nifial operating pressure at starting : 120bar, operating pressura right after starting : 230 ~ 1600bar.
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Fig. 1) Signal waveform of Injector at idle.
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Fig.1) Fuel injection amount at idle.

= *FUEL QUANTITY" is a sample data from randomly selected a injector among cylinders.

Therafore, thoroughly check all the symptom through the *compression pressure and fuel ling” with scan tool.
= |nifial operating pressure at starting : 120bar, operating pressura right after starting : 230 ~ 1600bar.
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