~ Goto SUP 2 Rev.1

ENGINE CONTROL SYSTEM

SECTION E C

MODIFICATION NOTICE:
e TBA45S engine has been newly adopted.

e For the pecifications other than those described here, refer to TB42S engine of Service
Manual (SM?E—lYGlGOhSM?E—ZYBlGO)|and Supplement-l (SM8E-Y61AGO0)!

e The Wiring Diagrams on models with the TB45E and TD42 engines have been changed.

e The ZD30DDTi engine has been replaced by the RD28ETi engine.
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PRECAUTIONS AND PREPARATION

Special Service Tool (TB45S)

Tool number

Description
Tool name P

KV10108300
Idle adjusting
screwdriver

NT270

Special Service Tool (ZD30DDTi)

Tool number
Tool name

KV10109300
Puller holder

Description

a =68 mm (2.68 in)
NT628 b =8 mm (0.31 in) dia.

Supplemental Restraint System (SRS) “AIR
BAG” and “SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER” used along with
a seat belt, helps to reduce the risk or severity of injury to the driver and front passenger for certain types of
collision. The SRS system composition which is available to NISSAN MODEL Y61 is as follows (The compo-
sition varies according to the destination and optional equipment.):
e For a frontal collision
The Supplemental Restraint System consists of driver air bag module (located in the center of the steer-
ing wheel), front passenger air bag module (located on the instrument panel on passenger side), seat belt
pre-tensioners, a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.
e For a side collision
The Supplemental Restraint System consists of front side air bag module (located in the outer side of front
seat), satellite sensor, diagnosis sensor unit (one of components of air bags for a frontal collision), wiring
harness, warning lamp (one of components of air bags for a frontal coIIisionE.
Information necessary to service the system safely is included in the of this Service Manual.
WARNING:
e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance should be per-
formed by an authorized NISSAN dealer.
e Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system. For removal of Spiral Cable and Air
Bag Module, see the
e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. Spiral cable and wiring harnesses covered with yellow insulation tape either just
before the harness connectors or for the complete harness are related to the SRS.
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TROUBLE DIAGNOSIS FOR “OVER HEAT” (DTC 28)

Cooling Fan Control (Overheat)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
IGNITION SWITCH EC F/PUMP 01
ON or START
7 I : Detectable line for DTC
15A EJL/JB%E BLOCK Refer to EL-POWER. = Non-detectable line for DTC
{>: LHD models
[ ®: RHD models
I_ZITIA_l . : With NATS except for Australia
W‘G : For Australia and without NATS
._I AT
I .
W/G W/G 8:<0o®>
Il ! Il Il 3 Il FUEL
on |rume
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ﬁ} 20
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LW
|| 4 ||
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

IGNITIOg SWITCH ] EC-FICD-01
N
T
20A : L) [FUSEBLOCK | Refer 1o EL-POWER.
10A : <R (J/B)
[e]
1
|Lrat])
\
To EC- To HA-A/C,M
._| I_L'}COOL/F o v/B = OLAACM,
' I ' A/C,
R R L Y/B Y/B
1 1 1 *
e I e | \Cd — =10
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH EC-MIL/DL-01
ON or START
| |
1
10A (FJL/Jg)E BLOCK  [Refer to EL-POWER.
M Detectable line for DTC
| mmm : NoN-detectable line for DTC
w/B
®
! I
wB W/B
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INDIGATOR DATA LINK
LAMP) CONNECTOR
[2e]] (DR
T O 21 2] ] ]
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Y/G Y/R %
Y/G o Y/B B
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8]9 I 34]35[36]37]|38]30]40]41]42 I
GY w w |
n n
1[2]3]4]5 6]7]8]9]10 1T [2]2]2]2]2]2 KK
1i[1213]14]15]t6] 17 [1e[ 0202122 23l4] W22 3[alala] [alalala]ala] | M2 KK
w w GY
—l
offiodftogfodfosfioefiorfios] T1T2T3T4]5]6]7 8] 2 10 |§| 21]22]23]24]25]26]27] 28] 20] 30] [41]42]43]44]45]46]47]48]49]50
Hosfiiofrfie2frssfirafnisfiiel [11112]13]14]15]16]17]18]19]20 31132[33]34135]361 37138130140} [51]52[53]54155]56157 581591601 "7 HS

EC-10

TEC089M



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors (Cont'd)

IGNITION SWITCH BATTERY ] EC-MIL/DL-02 “
ON or START
T ! MA
10A 7.5A (FJL/JE%E BLOCK | Refer to EL-POWER.
), (ue)
e 3 =
6A 6F
w/B W/R
1 EEE : Detectable line for DTC L@
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w/B > : LHD models
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Component Parts Location

Automatic choke

BCDD and BCDD control solenoid valve

Vacuum break

PCV valve
ISC-FI pot control solenoid valve

Altitude compensator (option)

Fuel cut solenoid valve

ATC vacuum motor (option)

Ignition coil

AEErN
=)
A\
()

Automatic choke relay

Cooling fan motor relay

\@/

Idle compensator

\

Engine coolant
temperature switch

/

EC-12

EVAP canister

Cooling fan motor connector

é’\
A ATC temperature sensor (option)

SEF976X



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Component Parts Location (Cont’d)

LHD models LHD models Fuel pump control module cl

Fue pur {/P\Qr T @Hﬂ! Py B -
T & ;'/] °

< ! LG
\ ‘ ]
' ‘ fé”f

/ . / 737575
Driver's side instrument lower cover removed SEF977X Dash side lower panel LH AZAZ L SEF978X

FEE

GL

T

AT

TF

PD

[FA
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BR

ST

RS

BT

HA

EL

SE
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram

f

CARBURETOR

o < COOLING FAN
Y Z > MOTOR-1 : (AC)
[a2] = <
— OZJ
wnz Oo<<w
> S5= ouon -
[+ 4 w1
w —
E— 5 .
<C
P 200 e I
]I
0 g——- ENGINE 5
COOLANT o>
ENGINE TEMPERATURE Uj
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le TEMPERATURE < -
m%%i@ SWITCH-2 {{.
—_—Q— : [
§ w <8I—§ - o D 8 o
—_— [%2) d—
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E 11N 2833
- I I
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CARBURETOR

Construction @l

SEC. 160
® 3-6 MA

(0.3 - 0.6, 26 - 52)

Choke chamber

3-6

O
@ ‘>I1e9 L@

Q
D
¥ 2o
» N(;
_ ).
@
g ®
; 9 FE
Q i % @
Secondary main air bleed g Accelerating pump piston

T

Automatic choke
heater bimetal cover

BCDD control solenoid valve
Secondary small venturi

Boost controlled  gggondary slow jet\ !

deceleration device Coasting jet
S AT
¢k
9 Q) S TF
O
\ b
=P | L [9( PD
Fuel cut solenoid valve
FA

Primary slow jet

Primary slow
N air bleed F‘EA

BR

: 12 - 26 (1.2 - 2.7, O\
9 - 20) %
Diaphragm chamber ﬁ@ﬁ
\

ISC-FI pot

(0.7 - 1.6, 61 - 139)

@ - Fast idle cam
\

Throttle body RS

Idle adjusting screw

? ’ — 7@% -
)g;% /ﬁ Throttle adjusting screw

- HA

Lock lever 5.9
(0.5 - 0.9, 43 - 78)
7 - 16
(0.7 - 1.6, 61 -

EL

@] : Nem (kg-m, in-Ib)
O] : Nem (kg-m, ft-Ib) SE

SEF962X
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TB45S

CARBURETOR
Construction (Cont’d)
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CARBURETOR

Construction (Cont’d)

MA
EM
LG
FEE
GL
T

apiIs Alepuoodss

18[ Jayouus
paads ybiH

pes|q Jie Jayouus
paads ybiH

8]zzou Jayduus paads ybiy

walsAs Jayoliua paads ybiIH
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CARBURETOR
Fuel Level
INSPECTION

Small venturi

Main nozzle

SEF547G

Disconnect ignition wire between distribu-
tor and ignition coil.

y

Disconnect fuel cut solenoid valve con-
nector of carburetor.

y

Check primary main nozzle to ensure that
no fuel is discharging while cranking
engine for approximately 3 seconds.

NG

Y

OK

y

7
SH

Primary
side

Accelerating
pump piston

Outlet check valve

Inlet check valve

SEF548G

Check that acceleration pump nozzle
injects fuel when throttle valve is opened.

NG

Check needle valve for
looseness or sticking. If
necessary, repair or
replace.

Adjust fuel level.

A

OK

y

END

Inlet tube

Top side
Tool

SEF453G

If necessary, use Tool to visually check fuel level as follows:

1. Disconnect inlet fuel hose from carburetor, and plug opening.
2. Start engine and wait for it to stop.
3. Install Tool on carburetor, as shown.

Be careful not to spill fuel.

4. Connect inlet hose to carburetor.
5. Start engine. Visually check fuel level.
If out of specification, adjust by bending float seat and float

stopper.

EC-18



CARBURETOR

Fuel Level (Cont’d)

ADJUSTMENT @l

Needle valve 1. Remove carburetor from engine.
2. Remove float chamber cover from float chamber. MA
3. Turn carburetor upside down, and fix it horizontally.
4. Raise float fully, then lower it slowly until float seat contacts
needle valve, and in this position, check height “H,". EM
Height “H ;™

z

] 7.0 - 8.0 mm (0.276 - 0.315 in)
O ’\ e If out of specification, adjust by bending float seat. Make LC
Fioat seat

sure needle valve slides smoothly on float seat.

FE

GL

T

Float seat

SEF537GA

AT

5. Lower float slowly until float stopper contacts carburetor, and in
this position, check height “H.".
Height “H ,™: TE
445 - 455 mm (1.752 - 1.791 in)
If out of specification, adjust by bending float stopper.
6. Install choke chamber and then place carburetor on engine.  PD
7. Perform “FUEL LEVEL INSPECTION".

[FA

Float stopper

SEF674G FBA

BR

ST

RS

BT

HA

EL

SE
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CARBURETOR

Automatic Choke
7 EC-CHOKE-01

IGNITION SWITCH

ON or START <> : LHD models

| ' FUSE BLOCK <R : RHD models

Refer to EL-POWER.

10A | (J/B)

CONED)

% 15A %
[iH] 6]
el |;V./BJ

BR

To
EL-wARN €@ YL =

]

BR YL BR
=1 =1 =l
% Py t AUTO-
CHOKE RELAY
Q
L el 2]
Y B Y‘L
-
E(I)_-WARN s -IJ @ O m v/ YL '
[e] ED:\@D
1
DIODE >
* ¥ viL o{[iim v/ o Q)
1
L1] s YiL W/B
T 0
Y/B VRCE
r'—| CHECK
|| =9 2] CONNECTOR
E201 j CARBURETOR
|3 [
[ 8 |
ITl = 2 B B
L | ALTERNATOR .A 1
— =
W9:<> (a0
e : <”>
_— Refer to last page (Foldout page).
* [11H2] B
12 ,
1]2]3]4]5 /1]2]3]4]5\
L |7|8| 316 678910 w78919/ D)
B
AEE 1 AT
Hen
\elel7[s/ =5 = Gy =
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CARBURETOR

Fast Idle Gl
2nd step 1. Warm up engine.
2. Set fast idle arm on 2nd step of fast idle cam. MA

3. Check fast idle speed.
Fast idle speed (at 2nd cam step):
1,600£200 rpm EM
Make sure that engine is completely adjusted (idle speed, igni-
tion timing, etc.) before checking or adjusting fast idle speed.

Fast idle cam

LG

SEF483C
4. If out of specification, remove carburetor and make fast idle

adjustments as follows:

1) Place fast idle arm on 2nd step of fast idle cam, in the same EE
manner as in step 2. above.

2) Adjust clearance “A” between primary throttle valve and inner
carburetor wall by turning fast idle adjusting screw. CL

Clearance “A”:
1.37+0.14 mm (0.0539+0.0055 in)

5. After adjusting clearance “A”, install carburetor on engine and MT
check engine speed.

Following installation, do not attempt further adjustment of

EF1094]  clearance “A” even if fast idle speed is incorrect. AT

TF
PD
[FA
RA
BR
ST
RS
BT
HA
EL

SE
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CARBURETOR
Fuel Cut Control System
EC-FCUT-01
IGNITION SWITCH ]
ON or START

FUSE BLOCK _
15A | (/B) Refer to EL-POWER.
22

BR

E69

CARBURETOR
(FUEL CUT
SOLENOID
VALVE)

E220

T

w

an

~

2\ Aoy
E202 E220
y @ Gy @&

Refer to last page (Foldout page).
E112
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CARBURETOR TB45S
ISC-FI Pot
IGNITION SWITCH - EC-FIPOT-01
208 : > FUSE BLOCK
10A : <R (J/B) Refer to EL-POWER.
¢ ILe] DYED)
X 1
14H [4D]
L._l i
i R
’ oG . @: LHD models
R cooLr € L g B> : RHD models
el L R R
T L. I_l_I I_l_l I_I_I
COOLANT [3] [6] I LR
Lowy/ HigH [ [EMPERSTURE o o CONDITIONER
_ ,? = ° ° RELAY
] o
5 L7] L2]
= 10 PR
i B YR LG/B
0 -
coor 4aB  —
-
RIW YR [2]
|—'—| |—'—| DUAL-
[2] [4] Low HIGH |PRESSURE
3 AG CUT 'Y ® |swiTcH
T NORMAL [(E32
R L
B v Y
I—l—l-
@m= Y8 7, COMPRESSOR  [[16k
-
/B Y R
[illscroor L1 K
THERMO
Py -
|IL|| : 59

B 2
= L._Il—I
o h LG
u
E B B
- To
.J 1 LG W HA-A/C,M,
o i | A/C,A
E40 E25
o~ Refer to last page (Foldout page).
- = 2D, 2D
N/
I ® Ch® @ ENE@
w 3l6] BR B GY | | B
e 1
e EBHe
B B
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ELECTRIC FUEL PUMP

Description

Electric fuel pump is controlled by fuel pump control module. This
module drives electric fuel pump in response to the signals from
alternator “L” terminal, ignition switch and oil pressure switch.

Alternator “L” terminal >
Fuel pump
Ignition switch »| control »| Fuel pump
module
Oil pressure switch >
Operation
Ignition switch position Engine Alternator Oil pressure Fuel pump
OFF
ACC Stopped Not generating No pressure Not operating
ON
Generating Low pressure
START Cranking -
Not generating
Generating Normal Operating
ON Running Failure
Generating Failure
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ELECTRIC FUEL PUMP

Wiring Diagram — FPCM — Gl
IGNITION SWITCH IGNITION SWITCH ] EC-FPCM-01
BATTERY ON or START ACC or ON MA
X
15A % 15A % 75 ZL/JSE BLOCK  [Refer to EL-POWER. -
L @ @
1 1
W/G [CH]) |l
I BR LG LG
W/G
|—l—|
BR W/G FE
1 = FUEL
g R
o CL
CI LY
B BR LG MT
=1l 1l FUEL PUMP
e
(FPCM) AT
ILsd) |Led] [Lad) L3 )
B LW Y/B YL
TP
M21 (Ms6)
' || |P
PD
B37 Y/B YL
GAUGE UNIT
c2
LW (FUEL PUMP) =5 "
C L - - ==--- iLs|
E—@]—E}B Y/B YL
=1 BA
L
. ALTERNATOR
B37
® BB B BB1 olL
1 720) (879 | o PRESSURE
8 B B B B B HIGH [SWITCH ST
.A L.A 1 Low | — *
. a5 = ==
B23 D83 RS
__ _ Refer to last page (Foldout page).
24 ] 1[2]3]]4]5 /1]2]3]4]5\ EORGD) 8T
3[4 M\XIG |251|M:_3° 6789|101112 @789@ w21 , €12
_ D) HA
- —] 71]3[5) /112]3]\ 13| 2
&0 551
GY B \elale/ 5y \alsl7]8/ S5 slalslel =g BL
SE
IDX
TEC739
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ELECTRIC FUEL PUMP

Wiring Diagram — FPCM — (Cont'd)
IGNITION SWITCH IGNITION SWITCH ] EC-FPCM-02
BATTERY ON or START ACC or ON
X
15A 15A 75A (FJ?E%E BLOCK | Refer to EL-POWER.
@D
1 1
W/G L] |Lc])
BR LG
W/G
I—l—l
BR W/G
[ml =l FUEL
g 6[| PUMP
° RELAY
I3 |
B BR LG
=21 [ml FUEL PUMP
CONTROL
MODULE
(FPCM)
e L&) ] =] @
B W o Y/B YIL
LW B103 7ok]p - - M2V ek
E127)
 Wap % @ 7
FUEL TANK
(C2) GAUGE UNIT
W (FUEL PUMP) =5
L& &
E—@—E}B Y/B YL
=l
L
ALTERNATOR
n
(R 1]
1
1 i - B1 SIRLESSURE
1 I I
B B B B B 081) g HIGH | SwiTCH
¥ )
.A 1 .A 1 ow | —
. .3 . =2 4=
Bi12 D83
___ Refer to last page (Foldout page).
= 5]
3 — — ,
e i@ CEEED @
SISI Py 5 L \el7fslolie/ 57 GY B
-
11315\ 1[2]3[=]4]5]6]7 /1]2[3]\ 1 ]3] 2
\246} 9 [10]11]12]13[14]15[16 5\1/83 \5678} 3[4]5]6 DV?;
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ELECTRIC FUEL PUMP

Inspection
Fuel pump control ) )
module harness Fuel pump control module is located under the left side of dash
onnector pane|.
L Check input signals in each terminal of fuel pump control module,
) |($154] following the table shown below.
(o)
HS.
Left side dash panel SEF907X
INPUT SIGNAL CHECK
Check terminals Circuit tester
Condition -
+ - Range Reading
Ground ® — Q 0Q
Ignition switch “ON”
Battery (ON or START) @)
Ignition switch “START*” Battery voltage
Ignition switch “ON”
Battery (ACC or ON) @ Body
Ignition switch “START*” ov
earth Vv
Engine running Battery voltage
Alternator “L” terminal ®
Engine stopped ov
Engine running Battery voltage
Oil pressure switch ®
Engine stopped ov

*: Disconnect starter motor “S” terminal before turning ignition switch “START".

If NG, check harness continuity between fuel pump control module
and each component, or check each component individually. If OK,

perform fuel pump control module check.

FUEL PUMP CONTROL MODULE CHECK

e First, disconnect starter motor “S” terminal.
e This check should be performed without starting engine.

Condition )
Step : : : : — . Output voltage of terminal ®
Alternator “L” terminal Oil pressure switch terminal Ignition switch
1 OFF
2 ACC ov
Connected
3 ON
Connected
4 START
S ON
6 START
Disconnected
7 ON Battery voltage
8 START
Disconnected
9 ON
Connected
10 START

If NG, replace fuel pump control module.
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ELECTRIC FUEL PUMP

Fuel tank gauge
unit (fuel pump)
harness connector
. %
w

Under the rear floor carpet

SEF908X

Inspection (Cont’d)
FUEL PUMP

Make sure that ignition switch is “OFF”".
Disconnect fuel pump harness connector.
Check resistance between fuel pump connector terminals @

and ®) .
Resistance: Approximately 0.2 -5 Q

FUEL PRESSURE CHECK

WARNING:

e Keep flammables away during the test.

e For safety, the test must be completed in as short a time
as possible.

1. Connect a suitable fuel pressure gauge.

2. Check fuel pressure.

Fuel pressure (Approximately):
14.7 kPa (0.147 bar, 0.15 kg/cm 2, 2.1 psi)
If out of specification, check for fuel filter clogging or improper
fuel pump operation.
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IGNITION CONTROL SYSTEM

Wiring Diagram — IGN — Gl
PICKUP MODELS
MA
EC-IGN-01
BATTERY
EM
30A Refer to EL-POWER.
(R
W/R O : LHD models LG
I_I%l_l ®: RHD models
i3 o
S =@
OFF - ST FE
ACC  [ON
¥ o
I vB: > EL MT
o Y/L:@’T EL-METER
CONDENSER
I E121 AT
.—L{I {} Z}B— e [ —
TF
PD
| el
T4
L L4 FA
L1 [T
RA
DISTRIBUTOR
IGNITION COIL BR
E23
— ST
E B B
995 695 4 | .
T = < T T I -4 1
SPARK PLUG = =
BT
Do He .
EL
SE
DX

TEC091M
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COOLING FAN MOTOR ELECTRICAL CIRCUIT

Wiring Diagram — COOL/F —

EC-COOL/F-01

BATTERY

IGNITION SWITCH
ON

FUSE BLOCK
(J/B)

oGP

Refer to
30A EL-POWER.

Ehes®
E0

COOLING
FAN
RELAY-1

&<

@m>
-[EM]“‘

» —

-
“4

 — ) m—

1 el T, [l [swlEa]
o © ReLiy ONER ENGINE COOLING
? ? ‘CI':I(EDI\(/?IISQEXTURE E/I%\ITOR1
5): -
LN [ A (R _ SWITCH-1 &,
LGB YR B Low THIGH (CHR &)

=

o—f

i

=)

g
£

T < .cB
EC-FICD
HA-A/C,M,
ACA YR ?
<> : LHD models B B B B
®: RHD models I J I I
o [ ]
<{BAC> : with Al i B A
EZO EES
— Refer to last page (Foldout page).
=B 3] = i
5 EI@® G
3|6 BR [ 5] L GY GY
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EXHAUST EMISSION CONTROL SYSTEM

IGNITION SWITCH

BATTERY ON or START
7.5A 15A 10A ZL/JBS)E BLOCK
| '

&

UNIFIED METER CONTROL UNIT
(With speedometer and odo/trip meter)

$ s

Boost Controlled Deceleration Device (BCDD)
EC-BCDD-01
@: LHD models
Refer to EL-POWER. B> : RHD models
*x 2: <
55K : {RY
x  3: >
e7k: <R
COMBINATION
METER
s, @s3),
M34) , (M35

>0

== || _wl

T3 @®
>

‘== FPC CONNECTOR - -

? ?

L L

o

i GY SB
® EE—— ﬁ*
I o 1 Y we
e B RGOS
E127 : CHECK
Y GY SB CONNECTOR
:
&R
E69 E70 B
L& 2, L --E2 5] e
E202 E201
BR Y GY SB OxR =+ >u )
’J—‘ ’J—‘ ’J—‘ ’J—‘ B B B B
[3] [4] [2] [1] [ [
CARBURETOR VEHCLE @ ®
I__fmj\.J SOLENOID ) SPEED g L
VALVE) U — =
™30 : <> M19
Wee): B>
|m—mmm Refer to last page (Foldout page).
J\ | 2D,
I = 1 [12[13[1a/NFs[16[17 I
1 [T2Ts 45 e 7 e oTi] (a2 18]19]20]21]22]23(|24[25]26 M33) |
| W BR
. |
! [
P72 ) ) ) /N ] FE R L I *
| [43]44]a5]46]47]as]a9]50]51]52] 1 [OIz2] [7]8]
1 [34]35]36[s7[[38]39]40]a1]a2] =T W W
L e e e e e e o — — — — ——— —— - — a
v NS
N/]
Ll g (2Ll Gy RS @ (D @
e[7]s]oftolu]te] S \elzlsloliy/ 55 \slel7]8/ =g GY \2ls/ =5
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QUICK-GLOW SYSTEM

Circuit Diagram

EXCEPT FOR COLD AREAS

COOLING FAN

MOTOR-1:

@Y):n1080 (@) :dWNd NOILIIPNI

5N1d MO1O
IATVA IAWVA = = = = = =
aIoN3T0S| | a1oN3T10S YINIL
102 13n3| | 1nd 33n3 aION3T0S YOSN3S
= = = 3¥NLVYIINIL
INV100D
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\ o = =
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o>
°3 H ¥OLVNY3LV
nv L
QY) = q
o IATVA
o) o a10N370S © CR LY 4015153
= S @d14-Aav1 = MO
S 2 > AV =
= (o]
Mm @ P g [Mo3mo = W
o« i O—v & |smallo [
z - E ._ommo._nsmo W z- s - Py
I3 = Mo Sq, AV13Y = AV13Y w =
E w mo®|§ ol mow|T 9
Z2 & 3
LEm > OSN3S - S, |
85 s@ a33ds @ T S
°CLT &= ™ : 31HIA ] .
205 = 75 H AVI3Y ow 4313w |[ ¥313n0
= o .
o3 Zz 1o /vy NOTLYNIgW0 || =033ds [I]!
whkwuw aowm m oL 9l le
. T 3snd - 115
w .
2 QD : DN (eI [e)
@[3 mm 5 Z-HOLIMS [ & asna RLQIQ
L-AVI13Y = m FC W = = ENVR R ERTLENS = (o] o] NN I ==
oz_._u«w Q a5z |Fole 1NV7009 | U9 LS|NO[30V]440
«23 INION3 HOLIMS
<o NOILINDI
NI INTT NI
37815N4 X %EE 3snd asnd S asnd E m_._m:mix m._m_mau_x
Qv)—o—
AR R NO LVLS 40 NO

sesde p|od Jo4:(0D)

el |eyisny Jog4: (V)

HOLIMS NOILINDI
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FAST IDLE CONTROL CIRCUIT

Wiring Diagram Gl
IGNITION SWITCH ] EC-FICD-01 MA
ON
20A:L> FUSE BLOCK .
% 10A :® (J/B) Refer to EL-POWER. EM
[ [c] (CDAGD) {1 : LHD models
@ @l i ®: RHD models
Lg_l {AC) : With A/C LG

u
| ]

To EC-
COOL/F ‘ L .ﬁ .
| ﬁ
R R

L R
[l Dl el [
ENGINE AR EE
COOLANT |]6 I]é CONDITIONER
TEMPERATURE
LOW Hﬁ"’ SWITCH-2 Q Q >
- E22): o> [ 5] [7] [2] '
2] = & GL
B YR LG/B
RW
To EC ; ’J_‘ MT
CooL/F < & m— 21
— DUAL-
LOW HIGH |PRESSURE AT
RW YR e ® |swiTcH
||?|| ||T|| NORMAL :
A/C CUT
% 3 /A AG Oy ] TE
ED: x> Y
LT ]
B Y/B PD
n To
e- Y/B W COMPRESSOR
Y/B EA
I—l—l Y
Ll acviricn o] o
SOLENOID 16K
VALVE (2o B RA
€95 . E99): <A
L L1 57
B THERMO BR
n THER- CONTROL
o H MISTOR AMP.
x 3 59 : <Ac> ST
n [2]
o | v
. 1 | T > To
= = hLG*X/AdQ‘/C,M, RS
o~ Refer to last page (Foldout page).
- = ™20, @12D BT
N
e oo mdie
w 3l6] BR B GY | | B
HA
= |
l E95 E96) |
| B B | EL
oo e e e e — — J
SE
IDX
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ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT

Wiring Diagram
IGNITIO(I\;’\?WITCH BATTERY EC'COOUF'O1

FUSE BLOCK
(J/B)

Refer to EL-POWER.

Hg
b3

W/R

- i
n
o
R
rl%l_l '? COOLING
FAN
é q)[I RELAY-1
0 LT
WIL
< : LHD models
<R : RHD models
<{AC> : With Al

o of-lr

IR
CONDITIONER
REL

-

Q0= o

-0 O+ mJ

7 % 14
@

L WIL L
®: &
L B [l n ]
LGB YR ENGINE
T <GB FENPERATURE ey e
[e]
HAAGM HIGH | swiTCH-1 MOTOR
A - E36):
oA R Si— Y @@ @D <>
[L2]) Ladp L]
B i B
OO—I
O I
| I I
R 3 &1 =
= e
E25
I I I | a Refer to last page (Foldout page).
[<Te] 2 ik 7
o[ @ P
3l6] BR 5] 3 oy !
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FUEL CUT SYSTEM

Wiring Diagram

IGNITION SWITCH
ON or START

FUSE BLOCK
(J/B)
2

E3

.

E68
E222

INJECTION PUMP
(FUEL cUT
SOLENOID
VALVE)

E227

T

EC-FCUT-01

Refer to EL-POWER.

: For cold areas
@ : Except for cold areas

*1 12K: <CO>
aK: &S

n
w

4N

o
~

N
D @
B/ GY GY

EC-35

Refer to last page (Foldout page).
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FUEL CUT SYSTEM
Wiring Diagram (Cont’d)
EC-FCUT-02

IGNITION SWITCH
ON or START

FUSE BLOCK | Refer to EL-POWER.

10A (J/B)
%

£3

BR
(D)

| 20K]}

L

BR
E68

L

CSOLU

iH oo

Refer to last page (Foldout page).
)

w

N
>,
GY B

G2

~
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TROUBLE DIAGNOSIS — INDEX

ZD30DDTi

'~ Go to Technical Bulletin

Alphabetical & Numerical Index for DTC

ALPHABETICAL INDEX FOR DTC

X: Applicable —: Not applicable

(CONSULTl-tI(Iar:cSreen terms) DTC MI (MIL) illumination Reference page
ACCEL POS SENSOR 0403 X EC-156
ACCEL POS SW (F/C) 0203 Ec-131
AIT COMM LINE 0504 — Ec-17d
BATTERY VOLTAGE 0502 — EC-171
COOLANT TEMP SEN 0103 X EC-123
CRANK POS SEN (TDC) 0407 X Ec-17d
ECM 2 0301 X Ec-144
ECM 10 0802 X EC-214
ECM 11 0804 — EC-224
ECM 12 0901 X Ec-144
ECM 14 0807 X EC-223
ECM 15 0903 — EC-231
ECM RLY 0902 X EC-227
EGR VOLUME CONT/V 1003 X EC-238
FUEL CUT SYSTEM1 1004 X EC-244
INT/AIR VOLUME 0406 — EC-16¢
MASS AIR FLOW SEN 0102 X EC-117
NATS MALFUNCTION 1401 - 1408 — EL sectionl
NO DTC IS DETECTED.

FURTHER TESTING 0505 — —
MAY BE REQUIRED.

OVER HEAT 0208 X Ec-134
P1[CAM POS SEN 0701 X Ec-184
P20DC PULSE SIG 0702 X Ec-19d
P3[PUMP COMM LINE 0703 X EC-106
P4[SPILL/V CIRC 0704 X Ec-203
P5[PUMP C/MODULE 0705 X EC-204
P6ISPILL VALVE 0706 X EC-202
P7[B/INJ TIMG FB 0707 X Ec-211
POFUEL TEMP SEN 0402 X EC-150
TURBO PRESSURE 0905 X EC-233
VEHICLE SPEED SEN 0104 X EC-127
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TROUBLE DIAGNOSIS — INDEX

ZD30DDTi

Alphabetical & Numerical Index for DTC

(Cont'd)
NUMERICAL INDEX FOR DTC
X: Applicable —: Not applicable
DTC (CONSULTI-tIIer:cSreen terms) MI (MIL) illumination Reference page
0102 MASS AIR FLOW SEN X Ec-117
0103 COOLANT TEMP SEN X Ec-123
0104 VEHICLE SPEED SEN X EC-127
0203 ACCEL POS SW (F/C) X Ec-131
0208 OVER HEAT X Ec-1234
0301 ECM 2 X EC-148
0402 POBUEL TEMP SEN X Ec-15d
0403 ACCEL POS SENSOR X EC-156
0406 INT/AIR VOLUME — EC-169
0407 CRANK POS SEN (TDC) X Ec-171
0502 BATTERY VOLTAGE — ECc-177
0504 AIT COMM LINE — EcC-17d
NO DTC IS DETECTED.
0505 FURTHER TESTING — —
MAY BE REQUIRED.
0701 P1ICAM POS SEN X Ec-184
0702 P2TDC PULSE SIG X Ec-1ad
0703 P3PUMP COMM LINE X EC-196
0704 PASPILLV CIRC X Ec-203
0705 P5PUMP C/MODULE X Ec-208
0706 P6[SPILL VALVE X EC-207
0707 P7[B/INJ TIMG FB X Ec-211
0802 ECM 10 X Ec-214
0804 ECM 11 — Ec-22d
0807 ECM 14 X EC-227
0901 ECM 12 X Ec-144
0902 ECM RLY X EC-227
0903 ECM 15 — Ec-221
0905 TURBO PRESSURE X Ec-233
1003 EGR VOLUME CONT/NV X Ec-23d
1004 FUEL CUT SYSTEM1 X Ec-244
1401 - 1408 NATS MALFUNCTION — EL section
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PRECAUTIONS

Precautions Gl
A e Always use a 12 volt battery as power source.
@5@ e Do not attempt to disconnect battery cable while engine is MA
\ running.

’i’ e Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega- EM
tive battery terminal. Failure to do so may damage the ECM

ATTERY because battery voltage is applied to ECM even if ignition
B switch is turned off. LC
e Before removing parts, turn off ignition switch and then
SEF706Y disconnect battery ground cable.
e Do not disassemble ECM.
e |If a battery terminal is disconnected, the memory will
return to the ECM value. EE
The ECM will now start to self-control at its initial value.
Engine operation can vary slightly when the terminal is
disconnected. However, this is not an indication of a prob- CL
lem. Do not replace parts because of a slight variation.
MT
SEC220B
. . . AT
e When ECM is removed for inspection, make sure to ground
ECM harness protector the ECM mainframe.
TR
PD
FA
SEF665S FBA
Tightened Loosened e When connecting ECM harness connector, tighten secur-
ing bolt until the gap between the orange indicators disap-
pears. BR
[® : 3.0 -5.0Nm (0.3 -0.5 kg-m, 26 - 43 in-Ib)
ST
RS
SEF308Q T
e When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin terminals (bend or HA
break).
Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors. EL
e Securely connect ECM harness connectors.
A poor connection can cause an extremely high (surge)
voltage to develop in the circuit, thus resulting in damage SE
to ICs.
e Keep ECM harness at least 10 cm (3.9 in) away from adja-
S cent harnesses, to prevent an ECM system malfunction IDX
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PRECAUTIONS

ZD30DDTi

T T

Perform ECM in-
put/output signal)
inspection before
replacement.

(((?;\?Fti" f%ii%% B

oLD ONE

R S
PN
Vi N
MEF040D
|/
e N
/1 N\

SAT652J

Battery
voltage

Harness connector
for solenoid vaive

Solenoid valve

Circuit tester

SEF348N

Precautions (Cont'd)

due to receiving external noise, degraded operation of ICs,
etc.
Keep ECM parts and harnesses dry.

Before replacing ECM, perform Terminals and Reference
Value insEection and make sure ECM functions properly.
Refer to

If MI (MIL) illuminates or blinks irregularly when engine is
running, water may have accumulated in fuel filter. Drain
water from fuel filter. If this does not correct the problem,
perform specified trouble diagnostic procedures.

After performing each TROUBLE DIAGNOSIS, perform
“DTC Confirmation Procedure” or “Overall Function
Check”.

The DTC should not be displayed in the “ DTC Confirma-
tion Procedure” if the repair is completed. The “Overall
Function Check” should be a good result if the repair is
completed.

When measuring ECM signals with a circuit tester, never
allow the two tester probes to contact.

Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

Do not use ECM ground terminals when measuring input/
output voltage. Doing so may result in damage to the
ECM’s transistor. Use a ground other than ECM terminals,
such as the ground.
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PRECAUTIONS

ZD30DDTi

Injection pump
control unit

SEF437Y

SEF709Y

SEF708Y

Precautions (Cont'd)

Do not disconnect pump harness connector with engine
running.

Do not disassemble electronic fuel injection pump.

If NG, take proper action.

Do not disassemble injection nozzle.

If NG, replace injection nozzle.

Even a slight leak in the air intake system can cause seri-
ous problems.

Do not shock or jar the crankshaft position sensor (TDC).

Do not depress accelerator pedal when starting.
Immediately after starting, do not rev up engine unneces-
sarily.

Do not rev up engine just prior to shutdown.

When installing C.B. ham radio or a mobile phone, be sure
to observe the following as it may adversely affect elec-
tronic control systems depending on its installation loca-
tion.

Keep the antenna as far as possible away from the ECM.
Keep the antenna feeder line more than 20 cm (7.9 in) away
from the harness of electronic controls.

Do not let them run parallel for a long distance.

Adjust the antenna and feeder line so that the standing-
wave ratio can be kept smaller.

Be sure to ground the radio to vehicle body.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS-D Component Parts Location

Intake air control valve actuator

Glow plug Swirl control valve actuator

EGR volume control valve Variable nozzle turbocharger

control actuator

Priming pum
9 pump Exhaust gas control valve

control solenoid valve*

= T} d ?’Ji, \

‘..

Glow relay

?

"I"—'J,

\I@“
)N

,‘
g

AS
L]

sinal
[
Nz -

. NS
=N "L‘l-\ e
NS

—\\o:‘

/
D
1161
.ﬁsl
/U
1

Mass air flow sensor

Relay box Electronic control fuel Variable nozzle turbocharger
injection pump control solenoid valve

Cooling fan motor

Swirl control valve
control solenoid valve Engine coolant
temperature sensor

Intake air control valve

control solenoid valve Crankshatft position

sensor (TDC)

Charge air
pressure sensor

*: Only models for cold areas

SEF2197
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS-D Component Parts Location (Cont’d)

Electronic control fuel injection pump

MA

EM

LG

FEE

GL
T
AT

— Sto@np sw;t/ch » P@
A @4 4 FA

//— ‘g\/ /1 RA
/) BR

ST

RS

BT

[ serer AN
= @"7\

HA

EL

P A mm—
Radiator shroud ) ‘v

SE

SEF220Z
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS-D Component Parts Location (Cont’d)

View with change air cooler removed

EGR volume
control valve

—~

-
Driver’s side instrument lower cover removed

LHD models

ECM re% N\!)

View with driver side lower™
instrument panel removed

M/T models
View from under vehicle

N %/ géint
/
) )

N PNP switch harness
connector ~

> VA
N <

Propeller shaft

A/T models

S=r

/N
~——— PNP switch —
harness connector
L/

View with vacuum tank removed

X

Swirl control valve
control actuator

AN

\
Intake air control
valve control actuator

View with charge air cooler removed

AN

S

‘\eu

EC-44
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS-D Component Parts Location (Cont’d)

View from under the vehicle @H

/\\

\

Exhaust gas control valve

Exhaust gas control valve assembly control solenoid valve
TR
PD
Variable nozzle turbocharger
control actuator FA
Variable nozzle turbocharger
control solenoid valve FBA
B BR
f‘ 7 "/
/ (ON

e
9

s%@%ﬁ?’l RS
-// y BT
ANVaE.

EL

Reservoir tank

Radiator

SE

SEF286Z
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM [ZD30DDTi |

ircuit Diagram

C

Go to Technical Bulletin
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM [ZD30DDTi |

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Intake air control
valve actuator

valve control
solenoid valve

Swirl control

Intake air
control
valve control
solenoid valve -~

e XA

S

View A

Variable nozzle
turbocharger
control

actuator

Variable nozzle
turbocharger
control solenoid valve

Variable nozzle turbocharger
control solenoid valve

<

Front

For cold areas

Exhaust gas control
valve control solenoid valve

Vacuum tank for
brake booster

To

— exhaust
gas
control
valve
actuator

JEF223Z

1. Swirl control valve control solenoid 5. Intake air control valve control
valve to 3-way connector solenoid valve to 3-way connector

2. Swirl control valve control solenoid 6. Variable nozzle turbocharger con-
valve to swirl control valve actua- trol solenoid valve to vacuum tank
tor 7. Vacuum tank to vacuum gallery

3. Vacuum gallery to 3-way connec- 8. Variable nozzle turbocharger con-
tor trol actuator to vacuum damper

4. Intake air control valve control 9. Variable nozzle turbocharger con-

solenoid valve to intake air control
valve actuator

trol solenoid valve to vacuum
damper

Refer to “System Diagram”, EC-47 for vacuum control system.

EC-48

10.

11.
12.

13.

Variable nozzle turbocharger con-
trol solenoid valve to resonator
Vacuum pump to vacuum gallery
Exhaust gas control valve control
solenoid valve to 3-way connector
Exhaust gas control valve control
solenoid valve to exhaust gas con-
trol valve actuator



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart @l
Input (Sensor) ECM Function Output (Actuator) MA
e Electronic control fuel injection pump Fuel injection control Electronic control fuel injection pump
° Crar.lkshaft position sensor (TDC) Fuel injection timing control Electronic control fuel injection pump
e Engine coolant temperature sensor EM
e Accelerator position sensor Fuel cut control Electronic control fuel injection pump
e Accelerator position switch Glow control system Glow relay & glow lamp
e Accelerator switch (F/C) , , : LG
. . On board diagnostic system MIL (On the instrument panel
e Park/Neutral position (PNP) switch g ¥ ( P )
e Ignition switch EGR volume control EGR volume control valve
e Battery voltage Cooling fan control Cooling fan relay
e Vehicle speed sensor A ditioni | Al aiti |
o Air conditioner switch ir conditioning cut contro ir conditioner relay
e Mass air flow sensor Variable nozzle turbocharger control Variable nozzle turbocharger control sole- FE
e Stop lamp switch noid valve
® Heat up switch Swirl control valve control Swirl control valve control solenoid valve
e Charge air pressure sensor*1l - - - CL
Intake air control valve control Intake air control valve control solenoid
valve
Exhaust gas control valve control*2 Exhaust gas control valve control solenoid T
valve*2
*1: This sensor is not used to control the engine system under normal conditions. AT

*2: For models for cold areas

TF

PD

[FA

RA

BR

ST

RS

BT

HA

EL

SE
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ENGINE AND EMISSION BASIC CONTROL SYSTEM ,
DESCRIPTION

Fuel Injection Control System

DESCRIPTION

System description

Three types of fuel injection control are provided to accommodate engine operating conditions; normal control,
idle control and start control. The ECM determines the appropriate fuel injection control. Under each control,
the amount of fuel injected is compensated to improve engine performance.

Pulse signals are exchanged between ECM and electronic control fuel injection pump (control unit is built-in).
The fuel injection pump control unit performs duty control on the spill valve (built into the fuel injection pump)
according to the input signals to compensate the amount of fuel injected to the preset value.

Start control
Input/output signal chart

Sensor Input Signal to ECM ECM Function Actuator
Engine coolant temperature sensor Engine coolant temperature
" : Fuel injection con- | Electronic control fuel injec-
Crankshaft position sensor (TDC) Engine speed J J

trol (start control) |tion pump

Ignition switch Start signal

When the ECM receives a start signal from the ignition switch, the
- . ECM adapts the fuel injection system for the start control. The
2 T Engine coolant amount of fuel injected at engine starting is a preset program value
2 femperature lower in the ECM. The program is determined by the engine speed and
= / engine coolant temperature.
2 For better startability under cool engine conditions, the lower the
I3 coolant temperature becomes, the greater the amount of fuel
5 injected. The ECM ends the start control when the engine speed
£ reaches the specific value, and shifts the control to the normal or
Engine rpm ——» idle control.
SEF648S
Idle control
Input/output signal chart
Sensor Input Signal to ECM ECM Function Actuator

Engine coolant temperature sensor Engine coolant temperature

Crankshaft position sensor (TDC) Engine speed

Park/Neutral position (PNP) switch Gear position

Battery Battery voltage Fuel injection con- | Electronic control fuel injec-

Accelerator position switch Idle position trol (Idle control) | tion pump

Vehicle speed sensor Vehicle speed

Air conditioner switch Air conditioner signal

Heat up switch Heat up switch signal

When the ECM determines that the engine speed is at idle, the fuel injection system is adapted for the idle
control. The ECM regulates the amount of fuel injected corresponding to changes in load applied to the engine
to keep engine speed constant. The ECM also provides the system with a fast idle control in response to the
engine coolant temperature and heat up switch signal.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM

DESCRIPTION

ZD30DDTi

Normal control
Input/output signal chart

Fuel Injection Control System (Cont'd)

Sensor

Input Signal to ECM

ECM Function

Actuator

Crankshaft position sensor (TDC)

Engine speed

Accelerator position sensor

Accelerator position

Vehicle speed sensor

Vehicle speed

Fuel injection con-
trol (Normal con-
trol)

Electronic control fuel injec-
tion pump

Accelerator
opening larger

Amount of fuel injected

Engine rpm —»

SEF649S

Maximum amount control
Input/output signal chart

The amount of fuel injected under normal driving conditions is
determined according to sensor signals. The crankshaft position
sensor (TDC) detects engine speed and the accelerator position [
sensor detects accelerator position. These sensors send signals to

the ECM.

The fuel injection data, predetermined by correlation between vari-
ous engine speeds and accelerator positions, are stored in the
ECM memory, forming a map. The ECM determines the optimal
amount of fuel to be injected using the sensor signals in compari-

son with the map.

Sensor

Input Signal to ECM

ECM Function

Actuator

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Crankshaft position sensor (TDC)

Engine speed

Accelerator position sensor

Accelerator position

Fuel injection con-
trol (Maximum
amount control)

Electronic control fuel injec-
tion pump

The maximum injection amount is controlled to an optimum by the engine speed, intake air amount, engine
coolant temperature, and accelerator opening in accordance with the driving conditions.
This prevents the oversupply of the injection amount caused by decreased air density at a high altitude or

during a system failure.

Deceleration control
Input/output signal chart

Sensor

Input Signal to ECM

ECM Function

Actuator

Accelerator switch (F/C)

Accelerator position

Crankshaft position sensor (TDC)

Engine speed

Fuel injection con-
trol (Deceleration
control)

Electronic control fuel injec-
tion pump

The ECM sends a fuel cut signal to the electronic control fuel injection pump during deceleration for better
fuel efficiency. The ECM determines the time of deceleration according to signals from the accelerator switch
(F/C) and crankshaft position sensor (TDC).

EC-51
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ENGINE AND EMISSION BASIC CONTROL SYSTEM

DESCRIPTION

ZD30DDTi

DESCRIPTION

Fuel Injection Timing Control System

The target fuel injection timing in accordance with the engine speed and the fuel injection amount are recorded
as a map in the ECM beforehand. The ECM and the injection pump control unit exchange signals and per-
form feedback control for optimum injection timing in accordance with the map.

DESCRIPTION
Input/output signal chart

Air Conditioning Cut Control

Sensor

Input Signal to ECM

ECM Function

Actuator

Air conditioner switch

Air conditioner “ON” signal

Accelerator position sensor

Accelerator valve opening
angle

Vehicle speed sensor

Vehicle speed

Engine coolant temperature sensor

Engine coolant temperature

Air conditioner cut
control

Air conditioner relay

System description

This system improves acceleration when the air conditioner is used.
When the accelerator pedal is fully depressed, the air conditioner is turned off for a few seconds.

When engine coolant temperature becomes excessively high, the air conditioner is turned off. This continues
until the engine coolant temperature returns to normal.

DESCRIPTION
Input/output signal chart

Fuel Cut Control (at no load & high engine

speed)

Sensor

Input Signal to ECM

ECM Function

Actuator

Vehicle speed sensor

Vehicle speed

Park/Neutral position (PNP) switch

Neutral position

Accelerator position switch or Accelerator
switch (F/C)

Accelerator position

Engine coolant temperature sensor

Engine coolant temperature

Crankshaft position sensor (TDC)

Engine speed

Fuel cut control

Electronic control fuel injec-

tion pump

If the engine speed is above 2,700 rpm with no load (for example, in neutral and engine speed over 2,700
rpm) fuel will be cut off after some time. The exact time when the fuel is cut off varies based on engine speed.
Fuel cut will operate until the engine speed reaches 1,500 rpm, then fuel cut is cancelled.

NOTE:

This function is different from deceleration control listed under “Fuel Injection Control System”, EC-50. ]

EC-52



ENGINE AND EMISSION BASIC CONTROL SYSTEM

DESCRIPTION
Crankcase Ventilation System Gl
DESCRIPTION

In this system, blow-by gas is sucked into the air inlet pipe after oil MA
separation by oil separator in the rocker cover.

Blow-by connector Charge air cooler
Throttle body
<= From air cleaner n
Intake manifold

()
=

Variable nozzle turbocharger
<= : Fresh air

<= : Blow-by gas

\\ :

AT

Exhaust manifold

JEF224Z

TF

PD

[FA

RA

INSPECTION

Ventilation hose

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace. ST

BR

SEC692
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BASIC SERVICE PROCEDURE

ZD30DDTi

Injection Tube and Injection Nozzle

REMOVAL AND INSTALLATION

CAUTION:

e Do not disassemble injection nozzle assembly. If NG,
replace injection nozzle assembly.

e Plug flare nut with a cap or rag so that no dust enters the
nozzle. Cover nozzle tip for protection of needle.

SEC. 111+185 Spill tube

¥

ﬂmfﬁf.i‘i%ﬁ
17 - 19)

Washer —®

Nozzle /@

Injection
nozzle assembly

Nozzle gasket 6:;

1
suppor \:/

Eye-bolt *
@ 10 - 11 (1.0 - 1.2, 87 - 104) UpPer  To <ol
* o spi
| Copper washer ) connector
\9/ /\ Spill hose \ ‘ |
®
/
Paint

l/’ To electronic \’
control fuel -
75 injection pump
/
e \ Z

J/Spill cohnector
-

U -
Copper washer
& — (X
%@/Eye-bolt

[O]14.7 - 16.7

(1.5 - 1.7, 11 - 12)
Injection tube
Front
_ o [O] 245 - 28.4 (
] : Apply engine oil. (25 - 2.9, 18 - 20) /@ ' © 226.75 - 29.42 N
(@] : N-m (kg-m, in-Ib) Clamp : (2.7 - 3.0, 20 - 21)
’ N (To pump)
[ : Nem (kg-m, ft-Ib) Clamp %——@ 25 - 3.4
(0.25 - 0.35, 22 - 30) JEF237Z
Injection tube
Removal
1. Mark the cylinder Nos. to the injection tubes, then disconnect
them.

JEF238Z

e Marking should be made at proper locations and by the
proper method, so that they are not erased by fuel, etc.

2. Remove the clamps, then disconnect the tubes one by one.

e Avoid letting leaked fuel get on the interior walls of the
engine compartment.

Take special care to prevent fuel from getting on the engine

mount insulator.
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BASIC SERVICE PROCEDURE

ZD30DDTi

Seal

Flange :

Flat-bladed screwdriver

JEF248Z

Injection nozzle assembly

Nozzle gasket

Nozzle support

JEF2497

Injection Tube and Injection Nozzle (Cont’d)

Installation

e Install the injection tubes, referring to the markings made dur-

ing removal.

Gl

e Install the injection tubes in the order of No. 3, No. 4, No. 1, and  IMA

No. 2.

Injection nozzle oil seal
Removal

EM

LG

Using a tool such as a flat-bladed screwdriver, pry the flange of the [FE

seal, then remove it.
Installation

After the injection nozzle assembly is installed, push the seal from

the cylinder head side until it contacts the flange.

e Replace the oil seal with new one when the injection nozzle
assembly is removed. (It is not necessary to replace the oil

seal when only injection tubes are removed.)

Spill tube
Installation

e After the spill tube is installed, check the airtightness of

the spill tube.

e After the bolts are tightened, the joint of the spill tube gasket
might be broken. However, this will not affect function.

Injection nozzle assembly
Removal

1. Remove the nozzle support, then pull out the injection nozzle
assembly by turning it clockwise/counterclockwise.
2. Using a tool such as a flat-head screwdriver, remove the cop-

per washer inside the cylinder head.
CAUTION:
Do not disassemble the injection nozzle.
Installation

1. Insert the nozzle gasket to the cylinder head hole.
2. Attach the O-ring to the mounting groove of the nozzle side,

then insert it in the cylinder head.

TEST AND ADJUSTMENT
WARNING:

When using nozzle tester, be careful not to allow diesel fuel
sprayed from nozzle to contact your hands or body, and make
sure your eyes are properly protected with goggles.

EC-55
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BASIC SERVICE PROCEDURE

Spill hose

Handy vacuum pump

JEF250Z

R

SEF2517

JEF348Y

Injection Tube and Injection Nozzle (Cont’d)
Inspection for spill tube airtightness

Before the rocker cover is installed, perform the inspection as fol-
lows.
1. Connect the handy vacuum pump to the spill hose.
2. Check that the airtightness is maintained after the negative
pressure shown below is applied.
Standard:
-53.3 to —-66.7 kPa (=533 to —667 mbar, —400 to
-500 mmHg, -15.75 to —-19.69 inHQ)

Air bleeding of fuel piping
After the repair, bleed air in the piping by pumping the priming
pump up and down until it becomes heavy.

Injection pressure test

1. Install injection nozzle assembly to injection nozzle tester and
bleed air from flare nut.

2. Pump the tester handle slowly (one time per second) and watch
the pressure gauge.
3. Read the pressure gauge when the injection pressure just
starts dropping.
Initial injection pressure:
Used
19,026 kPa (190.3 bar, 194 kg/cm 2, 2,759 psi)
New
19,516 - 20,497 kPa (195.2 - 205.0 bar, 199 - 209
kg/cm 2, 2,830 - 2,972 psi)
Limit
16,182 kPa (161.8 bar, 165 kg/cm 2, 2,346 psi)
e The injection nozzle assembly has a 2-stage pressure injection
function. However, the judgement should be made at the first
stage of the valve opening pressure.
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Injection Tube and Injection Nozzle (Cont’d)

; Spray pattern test
| 1. Check spray pattern by pumping tester handle one full stroke
A ! B c o per second.
! NG spray pattern:
7}% | % % Does not inject straight and strong (B in the fig-

! g ure).
| ' Fuel drips (C in the figure).
| Does not inject evenly (D in the figure).

oK | NG 2. If the spray pattern is not correct, replace injection nozzle
1 assembly.
: JEF349Y

Electronic Control Fuel Injection Pump

REMOVAL AND INSTALLATION

CAUTION:

When removing or installing the timing chain as incidental work of the fuel injection pump removal/
installation, always secure the internal mechanism of the idler gear with bolts before removing or
installing the fuel injection pump sprocket. Do not refer to the procedure for “TIMING CHAIN" in EM
section based on No. 1 cylinder compression top dead center. (Unless otherwise specified.)

SEC. 186 g

PJ 25 - 28 Front
(2.5 - 2.9, 18 - 20) Fuel injection pump
rear bracket
~—
Harness

fuel injection pump
Fuel connector
(Feed side

-

~

| R 5
O S
1 )
)\@ 5 A
b\T Fuel connecto\r

(Return side)

O-rin
Coppsr \) g alx)
washer Q 9
Eye-bolt Spacer
PJ 20 - 29 Gasket 6:9
(2.0 - 3.0, N
15 - 21) Copper washer Q Fuel injection pump gear |
Eye-bolt Fuel injection pump sprocket [
[C] 40 - 49
E : Apply engine oil. (4.0 - 5.0, 29 - 36) IUJ 36 - 40 (3.6 - 4.1, 26 - 29)

[UJ : Nem (kg-m, ft-Ib)

JEF2597
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BASIC SERVICE PROCEDURE

ZD30DDTi

|

Stopper
~—

~

\Q Y=Y
R
T S e

JEF261Z

le)s
M@f//}x

JEF262Z

Electronic Control Fuel Injection Pump (Cont'd)
REMOVAL

Ne oo oo oo 006060000 0 0 0

Remove the following:

Engine coolant draining

Charge air cooler

Air inlet pipe

Throttle body

Rocker cover

Oil level gauge guide

EGR guide tube

EGR volume control solenoid valve
Fuel hose

Injection tube

Radiator upper hose

Radiator shroud

Cooling fan

Drive belt

Vacuum pipe

Vacuum pump

Move the power steering pump.

3. Remove the harness connector from the fuel injection pump.

e After pulling the connector stopper all the way back, remove the
connector.

e When the stopper is pulled all the way back, the interlocked-
connector will come off.
As for installation, when the connector is pushed all the way
forward until the stopper locks, the interlocked-connector is
inserted.

4. Remove the fuel injection pump rear bracket.

5. Remove the chain cover.

e Remove the installation bolts A, B, and C shown in the figure
(left).

CAUTION:

During chain cover removal, seal the opening to prevent for-
eign objects from getting into the engine.

Fix the internal mechanism of the idler gear (scissors gear
structure).

Remove the plug on the front side of the gear case.

While turning the crankshaft pulley clockwise, check the tight-
ening bolt hole of the idler gear internal mechanism through the
plug hole.

Conduct the visual check using a mirror.

When checking, note that there are 2 other holes (with no
thread) beside the tightening bolt hole on the idler gear.
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ZD30DDTi

/ Fuel injection pump

T

Stopper bolt
'/

/ %\/\/

Fan coupling

2.
P

View with gear case
removed, Idler gear”
P\I M\EI stopper bolt
(Flug hole p
% \wo ' N4

Cl \
Timing chain

Vs

Maﬁ(ing

sprocket

Rl

=
Marking

[~ /U
‘\9\[- ’ %E/K’%%Zl
- PR~ —— ~ 2
Flel injection pump 7 ¢ \dler gear ¥

JEF264Z

Timing chain

e

JEF265Z

Electronic Control Fuel Injection Pump (Cont'd)

c. Install the tightening bolt [Part No.: 81-20620-28, thread diam- G
eter: M6, under head: 20 mm (0.79 in), pitch: 1.0 mm (0.039 in)]
to the idler gear tightening bolt hole, and tighten to the speci-
fied torque:
[® :2.5-3.4 N (0.25 - 0.35 kg-m, 22 - 30 in-Ib)
CAUTION:

e To protect the idler gear from damage, do not use the sub- EM
stitute part for the tightening bolt.
e Hereafter, do not turn the crankshaft to avoid hitting tight-
ening bolt head against the gear case. LG
e Do not remove the idler gear tightening bolt before instal-
lations of the timing chain and related parts are completed.
7. Make mating marks on the cam sprocket, fuel injection pump
sprocket, and timing chain with paint.
8. Make mating marks on the fuel injection pump gear and idler EE
gear with paint.
GL
MT
AT
9. Remove the chain tensioner.
(1) Loosen the upper and lower installation bolts.
(2) While holding the chain tensioner by hand, remove the upper T
installation bolt to release the spring tension.
(3) Remove the lower installation bolt first, and then the chain ten-
sioner. PD
e Since the chain tensioner does not have a mechanism to pre-
vent the plunger pop-out, watch out for the fall of the plunger
and spring. (Return prevention mechanism is available.) FA
RA
10. Remove the timing chain slack guide.
11. Remove the cam sprocket and timing chain at the same time.
e Make mating marks on each sprocket and timing chain. BR
e Hold the hexagon head of the camshaft on the exhaust mani-
fold side, and loosen the cam sprocket installation bolt.
CAUTION: ST
Do not loosen the installation bolt using a chain tension.
RS
BT
12. Remove the fuel injection pump sprocket and gear as an
assembly. HA

e Fix the fuel injection pump gear with the pulley holder (SST),
and loosen the installation bolt for removal.
e Try not to move the pump shaft when removing. EL
e Connect the sprocket and gear with a dowel pin, and tighten
them together with the installation bolt.

SE
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Front plate /_,\_/

Fuel injection
pump flange

JEF269Z

pump flange

Front plat\e\/\%
Oy o
Q@ / Y
&/ U%
Fuel injection \/%/ /g\/-;/ \.(f
v

L £XG

Marék)\in//\iy
/55—
(s

6mm (0.24 in)
dia. hole L

O

JEF270Z

—/’—C-n\ i

Fuel injection pump
sprocket and gear

Electronic Control Fuel Injection Pump (Cont'd)

13. Make the mating marks on the fuel injection pump flange and
front plate with paint.

14. Remove installation bolts first, and then fuel injection pump
toward the rear side of the engine.

e When the fuel injection pump is stationary, it can still be
retained by the dowel without all bolts.

CAUTION:

Do not disassemble or adjust the fuel injection pump.

INSTALLATION

e The injection timing adjustment to correct the installation angle
deviation is not necessary. Install the pump in the proper posi-
tion according to the dowel and installation bolts.

1. Install the fuel injection pump from the rear side of the engine.

e Match the dowel of the spacer to the dowel hole of the pump
side for installation.

e Replace the seal washer of the installation bolt with a new one.

2. Align the mating marks of the fuel injection pump flange and
front plate, and then adjust the approximate flange position.

e Each hole [6 mm (0.24 in) dia.] is used as a reference point for
the fuel injection pump flange, fuel injection pump gear, and fuel
injection pump sprocket.

e Only during removal/installation at No. 1 cylinder compression
top dead center, can the hole [6 mm (0.24 in) dia.] of the pump
body be aligned.

3. Install the fuel injection pump sprocket and gear as an assem-
bly.

e Align the mating marks of the idler gear and fuel injection pump
gear properly.

4. Tighten the installation bolt of the fuel injection pump sprocket.

e Fix the fuel injection pump gear with the pulley holder (SST),
and tighten the installation bolt.

CAUTION:

Before tightening the installation bolt, check again that the

mating marks of the idler gear and fuel injection pump gear are

aligned.
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i \ Marking
Timing chain \\\\\/\\
3 1 ~ )
— Camshaft
Fuel injectiml\ \*Q}sprocket -
E S
pump gear _{ ~ £
&=
Marking §<
/u

Ma;l‘(ing S, il

T |
[ i\r,..',," Y — N4
Fuel injection pump 7 ¢ \dler gear ¥

sprocket

JEF264Z

\T\\ :‘:‘,toppet blot o

SO

gaskel.  jepa707

Fuel injection pump
rear bracket

N
()

&

\

Y \ &Ha%ﬁ&ﬂ

JEF260Z

Electronic Control Fuel Injection Pump (Cont'd)

5. Install the cam sprocket and timing chain at the same time.
e Align the mating marks of the fuel injection pump sprocket and

cam sprocket, and install the timing chain.

Gl

e Holding the hexagon head of the camshaft with a wrench, [MA

tighten the cam sprocket installation bolt.

CAUTION:

Do not tighten the installation bolt using a chain tension.
6. Install the timing chain, related parts, and the chain cover.

7. Remove the tightening bolt of the idler gear internal mecha-

nism.

8. Apply the liquid gasket to the screw of the plug, and tighten the

plug.

@ :7.9-9.8NIm (0.8 - 1.0 kg-m, 70 - 86 in-Ib)

e Use Genuine Liquid Gasket or equivalent.

9. Install the fuel injection pump rear bracket.

e Tighten all the installation bolts temporarily, and then tighten
them firmly with both surfaces of the fuel injection pump and
cylinder block attached to the installation surface.

10. Connect the harness connector of the fuel injection pump.

e Insert the harness connector until the stopper is completely

locked.

e When the connector is pushed fully to lock the stopper, the

interlocked-connector is inserted.

11. Installation is in the reverse order of removal.
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BASIC SERVICE PROCEDURE

ZD30DDTi

=7 o | ol

Priming pump,

= 70
/ \

= St
= l - @ S<

SEF2517

Air Bleeding

Pump the priming pump to bleed air.

e When air is bled completely, the pumping of the priming
pump suddenly becomes heavy. Stop operation at that

time.

e If it is difficult to bleed air by the pumping of the priming
pump (the pumping of the priming pump does not become
heavy), disconnect the fuel supply hose between the fuel
filter and the injection pump. Then, perform the operation
described above, and make sure that fuel comes out. (Use
a pan, etc. so as not to spill fuel. Do not let fuel get on
engine and other parts.) After that, connect the hose, and

then bleed air again.
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DTC and MI (MIL) Detection Logic €l

When a malfunction is detected, the malfunction (DTC) is stored in the ECM memory.
The MI (MIL) will light up each time the ECM detects malfunction. For diagnostic items causing the MI (MIL) VA
to light up, refer to “TROUBLE DIAGNOSIS — INDEX”, EC-37.

Diagnostic Trouble Code (DTC) —

HOW TO READ DTC
The DTC can be read by the following methods. LG

@ Without CONSULT-II
ECM displays the DTC by a set of four digit numbers with Ml (MIL) illumination in the diagnostic test mode II

(Self-diagnostic results). Example: 0102, 0407, 1004, etc.

With CONSULT-II FE

CONSULT-II displays the DTC in “SELF-DIAG RESULTS” mode. Examples: “CRANK POS SEN (TDC)", etc.

e Output of the trouble code means that the indicated circuit has a malfunction. However, in the Mode L
Il it does not indicate whether the malfunction is still occurring or occurred in the past and returned
to normal.
CONSULT-II can identify them. Therefore, using CONSULT-II (if available) is recommended. i

HOW TO ERASE DTC

How to erase DTC (With CONSULT-II)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least

5 seconds and then turn it “ON” (engine stopped) again. TF
2. Touch “ENGINE”.
3. Touch “SELF-DIAG RESULTS".

AT

4. Touch “ERASE”. (The DTC in the ECM will be erased.) PD
How to erase DTC (With CONSULT-II) BA
1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once.

Wait at least 5 seconds and then turn it “ON” again.
RA
SELECT SYSTEM SELECT DIAG MODE SELF DIAG RESULTS

ENGINE SELF-DIAG RESULTS DTC RESULTS TIME
DATA MONITOR BR

COOLANTTEMPSEN| 0

ACTIVE TEST
ECM PART NUMBER ST
RS
2. Turn CONSULT-Il “ON” and touch 3. Touch “SELF-DIAG RESULTS". 4. Touch “ERASE”. (The DTC in the

“ENGINE”. ECM will be erased.) T
sers71y| [HA

The emission related diagnostic information in the ECM can be erased by selecting “ERASE” in the “SELF-

DIAG RESULTS” mode with CONSULT-I. EL

How to erase DTC ( (E)Without CONSULT-II) SE

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” (engine stopped) again.

2. Change the diagnostic test mode from Mode Il to Mode | by using the data link connector. (See EC-66.) DX

The emission related diagnostic information in the ECM can be erased by changing the diagnostic test mode.
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24 hours.

Diagnostic Trouble Code (DTC) (Cont'd)

If the battery is disconnected, the emission-related diagnostic information will be lost after approx.

Erasing the emission-related diagnostic information using CONSULT-II is easier and quicker than
switching the diagnostic test mode using the data link connector.

SELF DIAG RESULTS

DTC RESULTS

TIME

NATS MALFUNCTION

0

SEF2527

N

/o

/

\

SAT652J

NATS (Nissan Anti-Theft System)

If the security indicator lights up with the ignition switch in
the “ON” position or “NATS MALFUNCTION?” is displayed
on “SELF-DIAG RESULTS” screen, perform self-diagnostic
results mode with CONSULT-II using NATS program card.
Refer to “NATS (Nissan Anti-Theft System)” in EL

Confirm no self-diagnostic results of NATS is displayed
before touching “ERASE” in “SELF-DIAG RESULTS” mode
with CONSULT-II.

When replacing ECM, initialization of NATS system and
registration of all NATS ignition key IDs must be carried out
with CONSULT-II using NATS program card.

Therefore, be sure to receive all keys from vehicle owner.
Regarding the procedures of NATS initialization and NATS
ignition key ID registration, refer to CONSULT-Il operation
manual, NATS.

Malfunction Indicator (MI), Malfunction
Indicator Lamp (MIL)

DESCRIPTION
The MI (MIL) is located on the instrument panel.

1.

2.

The MI (MIL) will light up when the ignition switch is turned ON
without the engine running. This is a bulb check.

If the MI (MIL) does not light up, refer to EL_section (“WARN-
ING LAMPS AND CHIME") or see

When the engine is started, the MI (MIL) should go off.

If the MI (MIL) remains on, the on board diagnostic system has
detected an engine system malfunction.

If Ml (MIL) illuminates or blinks irregularly after starting
engine, water may have accumulated in fuel filter. Drain water
from fuel filter. Refer to M
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator (MI), Malfunction
Indicator Lamp (MIL) (Cont’d) @l

On board diagnostic system function
The on board diagnostic system has the following three functions. [JjA

Diagnostic Test Mode KEY and ENG. Status | Function Explanation of Function
Mode | Ignition switch in ON | BULB CHECK This function checks the Ml (MIL) bulb for EM
position damage (blown, open circuit, etc.).

o
=S

(4

Engine stopped

If the MI (MIL) does not come on, check M LC
(MIL) circuit. (See EC-307.)

oy
b

Engine running MALFUNCTION This is a usual driving condition. When ECM EE
WARNING detects a malfunction, the MI (MIL) will light

up to inform the driver that a malfunction has

been detected. CL

\

%

==

Mode I Ignition switch in ON | SELF-DIAGNOSTIC RESULTS | This function allows DTCs to be read.

position
&

Engine stopped

T

o
=S

AT

oy
b

TF

PD

[FA
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Malfunction Indicator (MI), Malfunction
Indicator Lamp (MIL) (Cont’d)

How to switch diagnostic test modes

@ Turn ignition switch

“ON” (Do not start NG
(Do no Check MI (MIL) circuit. *1 —PI Repair harness or connector.

engine.)
:(& OK

o

y NG
Mode | — MI (MIL) BULB GHECK. *2

MI (MIL) should come on.

OK ~ .| Diagnostic Test Mode |
M ¢ @ — MALFUNCTION WARNING
v Start engine.

[T T T TTTT]| Datalink
[l T T T T T [owl} connector

A

A 4

NG Check MI (MIL) and DDL ﬁ»l Repair harness or connectors.
circuit. *3

A 4

Connect CHK and IGN terminals OK oK

with a suitable harness.
Ml (MIL) should come off.

OK

A

‘ Wait at least 2 seconds.

}

/I [T T T 111 I\Datalink

IoNL T T T T T TIcHd| connector

n____/

Disconnect the suitable harness
between CHK and IGN terminals.

A 4
DIAGNOSTIC TEST MODE Il
— SELF-DIAGNOSTIC RESULTS

(ERASING ECM MEMORY)

A 4

[T T T TTTT I patalink
leNl T T T [ T TJctl| connector

! ! @ Switching the modes is not possible when the engine is running.

® When ignition switch is turned off during diagnosis, power to ECM will drop
after approx. 10 seconds.
v The diagnosis will automatically return to Diagnostic Test Mode I.

‘ Wait at least 2 seconds.

/| [T T T 111 |\Datannk

[T T T T T T [oK]| connector If the suitable harness is disconnected
at this time, the DTC will be erased

\ , from the backup memory in the ECM.

SEF372YA

*1: EC-=307 *2. EC-65 *3: EC-307
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Malfunction Indicator (MI), Malfunction
Indicator Lamp (MIL) (Cont’d) @l
Diagnostic test mod e | — Bulb check

In this mode, the MI (MIL) on the instrument panel should stay ON. If it remains OFF, check the bulb. Refer [}jA
to EL section, “WARNING LAMPS AND CHIME” or see [EC-307.

Diagnostic test mod e | — Malfunction warning EM
MI (MIL) Condition

ON When the malfunction is detected or the ECM’s CPU is malfunctioning. LG
OFF No malfunction.

Diagnostic test mode Il — Self-diagnostic results m

In this mode, DTC is indicated by the number of blinks of the MI (MIL) as shown below.

Example: DTC No. 0102 and No. 0403 FE
0.6 0.3 0.6 0.3
N Ny N el
. OFF MT
§ §
) 0.9 i 0.3 241 i 0.6 ) 0.9 ) ) 2.1
-, Unit: second AT
DTC No. 0102 DTC No. 0403
SEF298QA
TF
Example: DTC No. 1003
0.6 0.3 PD
T+ e

i J_|_|_|_|_L|_|_|_|_|_L|_|_|_U _J-” FA

OFF SI —|_|_Lg
—>~L <« [« > FBA

0.6 0.9 0.3 2.1
Unit: second
DTC No. 1003 BR
SEF162PB

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates the §T
two RH digits of number. For example, the MI (MIL) blinks 10 times for 6 seconds (0.6 sec x 10 times) and
then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC “1003".

In this way, all the detected malfunctions are classified by their DTC numbers. The DTC “0505” refers to no RS
malfunction. (See TROUBLE DIAGNOSIS — INDEX, EC-37.)

How to erase diagnostic test mode Il (Self-diagnostic results) BT

The DTC can be erased from the backup memory in the ECM when the diagnostic test mode is changed from
Diagnostic Test Mode Il to Diagnostic Test Mode |. (Refer to “How to Switch Diagnostic Test Modes”, EC-66.)

e If the battery terminal is disconnected, the DTC will be lost from the backup memory within 24 FA
hours.
e Be careful not to erase the stored memory before starting trouble diagnoses. EL
SE
IDX
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ZD30DDTi

Malfunction Indicator (MI), Malfunction
Indicator Lamp (MIL) (Cont’d)

Relationship between MI (MIL), DTC, CONSULT-Il and driving patterns

] This driving pattern does not satisfy
NG Detection self-diagnostic condition.
This driving pattern satisfies
self-diagnostic condition.
Driving Pattern Jw
Engine RUN (ON) —
(e NN U UHATHL
STOP (OFF)
*q *2
ON /
Ml (MIL) | | | |
OFF \\
ECM DTC DISPLAY
N *
NO 4
DISPLAY
CONSULT-1I
SELF- /*6
DIAGNOSTIC DTC
RESULTS exists. | | | | | | | | | | |_|
SCREEN &
DATA MONITOR c?;—e(-:s not
(AUTO TRIG) exict 39
SCREEN ’
1 —_—
SELF- 0 Xio 0 o L
DIAGNOSTIC COUNTER
RESULTS
SCREEN
SEF659SB
*1: When a malfunction is detected, *4: When a malfunction is detected *6: Other screens except SELF-DIAG-
MI (MIL) will light up. for the first time, the DTC will be NOSTIC RESULTS & DATA
*2: \When the same malfunction is stored in ECM. MONITOR (AUTO TRIG) cannot
detected in two consecutive driv- *5: The DTC will not be displayed any display the malfunction. DATA
ing patterns, Ml (MIL) will stay lit longer after vehicle is driven 40 MONITOR (AUTO TRIG) can dis-
up. times without the same malfunc- play the malfunction at the
*3: MI (MIL) will go off after vehicle is tion. (The DTC still remain in moment it is detected.

driven three times without any
malfunctions.

ECM.)
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S
Instrument lower
panel (driver side)

Data link connector

SO

Stop lamp switch
~N

SAT165K
SELECT SYSTEM
ENGINE
SEF995X
SELECT DIAG MODE
SELF-DIAG RESULTS
DATA MONITOR
ACTIVETEST
ECM PART NUMBER
SEF320Y

CONSULT-II @l
CONSULT-1l INSPECTION PROCEDURE
1. Turn ignition switch OFF. A
2. Connect CONSULT-II to data link connector, which is located
under the driver side dash panel.
EM
LG

Turn ignition switch ON. n

Touch “START".

Touch “ENGINE”. EE
Perform each diagnostic test mode according to each service
procedure.

For further information, see the CONSULT-II Operation Manual. CL
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ZD30DDTi

CONSULT-II (Contd)

ENGINE CONTROL COMPONENT PARTS/CONTROL

SYSTEMS APPLICATION

Item

DIAGNOSTIC TEST MODE

SELF-DIAG | DATA MONI- ACTIVE
RESULTS TOR TEST

INPUT

Engine coolant temperature sensor

X

Vehicle speed sensor

Accelerator position sensor

Accelerator position switch

Accelerator switch (F/C)

Crankshaft position sensor (TDC)

X | X | X | XX

Ignition switch (start signal)

Park/Neutral position (PNP) switch

Battery voltage

Air conditioner switch

Mass air flow sensor

Stop lamp switch

Heat up switch

XX |X|X|X|X[X[X]|X|X|[X|X]|X

Charge air pressure sensor

ENGINE CONTROL COMPONENT PARTS

OUTPUT

Glow relay

EGR volume control valve

Cooling fan relay

Air conditioner relay

Variable nozzle turbocharger control solenoid valve

Swirl control valve control solenoid valve

Exhaust gas control valve control solenoid valve

XX | X | X|[X|X]|X

X: Applicable

SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode,
refer to “TROUBLE DIAGNOSIS — INDEX”, E

DATA MONITOR MODE

Monitored item ECM .
. . Main s
[Unit] input . Description Remarks
. signals
signals

CKPSIRPM (TDC) e The engine speed computed from the
[rpm] O O crankshaft position sensor (TDC) signal

is displayed.
CMPSIRPMPUMP e The engine speed computed from the
[rpm] O O pulse signal sent from electronic control

fuel injection pump is displayed.
COOLAN TEMP/S e The engine coolant temperature (deter- | e When the engine coolant temperature
[°C] or [°F] mined by the signal voltage of the engine | sensor is open or short-circuited, ECM

O O coolant temperature sensor) is displayed. | enters fail-safe mode. The engine cool-

ant temperature determined by the ECM
is displayed.
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ZD30DDTi

CONSULT-II (Contd)

Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals
VHCL SPEED SE o o e The vehicle speed computed from the
[km/h] or [mph] vehicle speed sensor signal is displayed.
FUEL TEMP SEN e The fuel temperature (sent from elec-
[°C] or [°F] O O tronic control fuel injection pump) is dis-
played.
ACCEL POS SEN [V] ) O e The accelerator position sensor signal
voltage is displayed.
FULL ACCEL SW O O e Indicates [ON/OFF] condition from the
[ON/OFF] accelerator position switch signal.
ACCEL SW (FC) o O e Indicates [OPEN/CLOSE] condition from
[OPEN/CLOSE] the accelerator switch (FC) signal.
OFF ACCEL swW O O e Indicates [ON/OFF] condition from the
[ON/OFF] accelerator position switch signal.
SPILL/V [°CA] e The control position of spill valve (sent
O from electronic control fuel injection
pump) is displayed.
BATTERY VOLT [V] e The power supply voltage of ECM is dis-
O O
played.
P/N POSI SW O O e Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.
START SIGNAL O O e Indicates [ON/OFF] condition from the e After starting the engine, [OFF] is dis-
[ON/OFF] starter signal. played regardless of the starter signal.
AIR COND SIG e Indicates [ON/OFF] condition of the air
[ON/OFF] O O conditioner switch as determined by the
air conditioner signal.
BRAKE SW [ON/OFF] O o) e Indicates [ON/OFF] condition from the
stop lamp switch signal.
IGN SW O O e Indicates [ON/OFF] condition from igni-
[ON/OFF] tion switch signal.
WARM UP SW O e Indicates [ON/OFF] condition from the
[ON/OFF] heat up switch signal.
MAS AIR/FL SE [V] O ) e The signal voltage of the mass air flow e When the engine is stopped, a certain
sensor is displayed. value is indicated.
DECELER F/CUT e The [ON/OFF] condition from decelera-
[ON/OFF] O tion fuel cut signal (sent from electronic
control fuel injection pump) is displayed.
INJ TIMG C/V [%] e The duty ratio of fuel injection timing
O control valve (sent from electronic control
fuel injection pump) is displayed.
AIR COND RLY e Indicates the control condition of the air
[ON/OFF] O conditioner relay (determined by ECM
according to the input signals).
GLOW RLY [ON/OFF] e The glow relay control condition (deter-
O mined by ECM according to the input

signal) is displayed.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

ZD30DDTi

CONSULT-II (Contd)

Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals
COOLING FAN e Indicates the control condition of the
[ON/OFF] cooling fans (determined by ECM
O according to the input signal).
e ON ... Operates.
OFF ... Stopped.
EGR VOL CON/V e Indicates the EGR volume control value
[step] computed by the ECM according to the
O input signals.
e The opening becomes larger as the
value increases.

VNT S/V 1 [%] e Indicates the variable nozzle turbo-
charger control solenoid valve control
value computed by the ECM according
to the input signals.

BARO SEN [kPa] e The barometric pressure (determined by
the signal voltage from the barometric

O pressure sensor built into the ECM) is
displayed.

SWRL CON S/V 1 e The control condition of the swirl control

[ON/OFF] valve control solenoid valve (determined

o by ECM according to the input signals) is

indicated.
e ON ... Swirl control valve is closed.
e OFF ... Swirl control valve is opened.

EXH/GAS REG V

e The control condition of the exhaust gas

e This item is applicable for cold area

[ON/OFF] control valve control solenoid valve models.
(computed by ECM according to the On other models, “OFF” is always dis-
input signals) is indicated. played.
e ON ... Exhaust gas control valve is
closed.
e OFF ... Exhaust gas control valve is
opened.
NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
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ZD30DDTi

CONSULT-II (Contd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® Ignition switch: ON e Harness and connector
COOLING FAN e Operate the cooling fan at Cooling fan moves at “LOW”, “HlI o Cooling fan motor

“LOW?”, “HI” speed and turn
“OFF” using CONSULT-II.

speed and stops.

e Cooling fan relay

OFF ACCEL PO
SIG

e Clears the self-learning fully closed accelerator position, detected by accelerator position sensor, from the

ECM.

e Ignition switch: ON (Engine
stopped)

Glow relay makes the operating

e Harness and connector

GLOW RLY e Turn the glow relay “ON” and sound Glow rela
“OFF” using CONSULT-II and ' ¢ y
listen to operating sound.
e Engine: Return to the original
INJ TIMING* trouble condition If trouble symptom disappears, see | e Electronic control fuel injection

e Retard the injection timing using
CONSULT-II.

CHECK ITEM.

pump

SWIRL CONT S/V1

Ignition switch: ON

e Turn solenoid valve “ON” and
“OFF” with the CONSULT-II and
listen to operating sound.

Solenoid valve makes an operating
sound.

e Harness and connector
e Solenoid valve

EGR VOL CONT/NV

e Ignition switch: ON

e Change EGR volume control
valve opening step using CON-
SULT-II.

EGR volume control valve makes
an operating sound.

e Harness and connector
e EGR volume control valve

*. When using this item, DTC 0707 “P7E/INJ TIMG FB” may be detected. If so, erase it because it is not a malfunction.
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ZD30DDTi

DATA MONITOR

Recording Data...11% NO DTC

CKPS-RPM(TDC) XXX rpm
CMPS-RPM-PUMP XXX rpm
COOLANTEMP/S XXX °'C
VHCL SPEED SE XXX km/h
FUELTEMPSEN XXX °C

SEF373Y

SET RECORDING CONDITION

AUTO TRIG

MANU TRIG

TRIGGER POINT

Lo o110 1
0% 20% 40% 60% 80% 100%

RECORDING SPEED

MIN MAX

/64 /32 /16 /8 /4 /2 FULL]

SEF707X

CONSULT-Il (Contd)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE

CONSULT-II has two kinds of triggers and they can be selected by
touching “SETTING” in “DATA MONITOR” mode.

1)
[ J

2)

“AUTO TRIG” (Automatic trigger):

The malfunction will be identified on the CONSULT-II screen in
real time.

In other words, DTC will be displayed if the malfunction is
detected by ECM.

At the moment a malfunction is detected by ECM, “MONITOR”
in “DATA MONITOR” screen is changed to “Recording Data ...
xx%" as shown at left, and the data after the malfunction detec-
tion is recorded. Then when the percentage reached 100%,
“REAL-TIME DIAG” screen is displayed. If “STOP” is touched
on the screen during “Recording Data ... xx%", “REAL-TIME
DIAG” screen is also displayed.

The recording time after the malfunction detection and the
recording speed can be changed by “TRIGGER POINT” and
“Recording Speed”. Refer to CONSULT-II OPERATION
MANUAL.

“MANU TRIG” (Manual trigger):

DTC will not be displayed automatically on CONSULT-II screen
even though a malfunction is detected by ECM.

DATA MONITOR can be performed continuously even though
a malfunction is detected.

Use these triggers as follows:

1)
[ J

2)

“AUTO TRIG”

While trying to detect the DTC by performing the “DTC Confir-
mation Procedure”, be sure to select to “DATA MONITOR
(AUTO TRIG)” mode. You can confirm the malfunction at the
moment it is detected.

While narrowing down the possible causes, CONSULT-II
should be set in “DATA MONITOR (AUTO TRIG)” mode, espe-
cially in case the incident is intermittent.

When you are inspecting the circuit by gently shaking (or twist-
ing) the suspicious connectors, components and harness in the
“DTC Confirmation Procedure”, the moment a malfunction is
found the DTC will be displayed. (Refer to , “Incident
Simulation Tests” in “HOW TO PERFORM EFFICIENT DIAG-
NOSIS FOR AN ELECTRICAL INCIDENT".)

“MANU TRIG”

If the malfunction is displayed as soon as “DATA MONITOR” is
selected, reset CONSULT-Il to “MANU TRIG”. By selecting
“MANU TRIG” you can monitor and store the data. The data
can be utilized for further diagnosis, such as a comparison with
the value for the normal operating condition.
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CONSULT-Il (Contd)

MA

DATA MONITOR SET RECORDING CONDITION SET RECORDING CONDITION
SELECTION FROM MENU AUTO TRIG

MAIN SIGNALS

TRIGGER POINT TRIGGER POINT

SELECTION FROM MENU

> LG

[ |
0% 20% 40% 60% 80% 100%

]
| 0% 20% 40% 60% 80% 100%
Recording speed Recording speed
MIN MAX

MIN MAX

<< <<

/64 /32 /116 /8 /4 /2 FULL /64 /32 /16 /8 /4 /2 FULL

MODE | BACK | LIGHT | COPY MODE | BACK LIGHT|COPY

FEE

GL

T

“SETTING” “AUTO TRIG” “MANU TRIG”
A malfunction can be displayed A malfunction can not be displayed AT
on “DATA MONITOR” screen on “DATA MONITOR” screen
automatically if detected. automatically even if detected.

TF

SEF720X

PD
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RA

BR

ST

RS

BT

HA

EL

SE

EC-75



TROUBLE DIAGNOSIS — INTRODUCTION

ZD30DDTi

Sensors

Injection
pump
("

SEF858S

SEF233G

SEF234G

WHAT
WHEN
WHERE
HOW

KEY POINTS

Vehicle & engine model
Date, Frequencies
Road conditions
Operating conditions,
Weather conditions,
Symptoms

SEF907L

Introduction

The engine has an ECM to control major systems such as fuel
injection control, fuel injection timing control, glow control system,
etc. The ECM accepts input signals from sensors and instantly
drives electronic control fuel injection pump. It is essential that both
input and output signals are proper and stable. At the same time,
it is important that there are no problems such as vacuum leaks,
or other problems with the engine.

It is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. Most intermittent problems are
caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the
replacement of good parts.

A visual check only may not find the cause of the problems. A road
test with CONSULT-II or a circuit tester connected should be per-
formed. Follow the “Work Flow”, .

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such problems, especially
intermittent ones. Find out what symptoms are present and under
what conditions they occur. A “Diagnostic Worksheet” like the
example on next page should be used.

Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electronically
controlled engine vehicle.

DIAGNOSTIC WORKSHEET

There are many operating conditions that lead to the malfunction
of engine components. A good grasp of such conditions can make
troubleshooting faster and more accurate.

In general, each customer feels differently about a problem. It is
important to fully understand the symptoms or conditions for a
customer complaint.

Utilize a diagnostic worksheet like the one shown below in order to
organize all the information for troubleshooting.
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Introduction (Cont’d)

Worksheet sample @l
Customer name MR/MS Model & Year VIN MA
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date EM
[] Impossible to start [ ] No combustion [] Partial combustion
[ Startability ] Part!al combust!on affected b.y th.rottle position
] Partial combustion when engine is cool LG
] Possible but hard to start [] Others [ 1
. [] No fast idle [] Unstable [] High idle L] Low idle
[ Idling ] oth
Symptoms ers [ ]
(] Stumble (1 Surge [ Knock [ Lack of power
[ Driveability [] Others [ ] FE
[] At the time of start [ 1 While idling
] Engine stall ] While accelerating [] While decelerating c
[ Just after stopping ] While loading CL
Incident occurrence [] Just after dgllvery ] Rc_acently .
] In the morning [] At night ] In the daytime MT
Frequency ] All the time (] Under certain conditions [] Sometimes
Weather conditions [1 Not affected AT
Weather [ Fine [] Raining [] Snowing [ Others [ 1
Temperature ] Hot [] warm ] Cool ] Cold ] Humid °F TE
] Cold [] During warm-up [ After warm-up
Engine conditions Engine speed | | | | | PD
1 1 1 1
0 2,000 4,000 6,000 8,000 rpm
Road conditions ] In town [ In suburbs ] Highway [] Off road (up/down) EA
] Not affected
[] At starting (] While idling [] At racing BA
o N [ While accelerating [ While cruising
Driving conditions [ 1 While decelerating 1 While turning (RH/LH)
Vehicle speed I AT R NN SN SR BR
0 10 20 30 40 50 60 MPH
Malfunction indicator lamp ] Turned on [] Not turned on ST
RS
MTBL0397
BT
A
EL
SE
IDX
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Work Flow

CHECK IN

A

CHECK INCIDENT CONDITIONS.
; N TRCTPEEPRPPLEP PR STEP |
Listen to customer complaints. (Get symptoms.)
\ 4
CHECK DTC.
Check and PRINT OQUT (write down) DTC. Paste it on repair order sheet. Then clear. Also check *D
related service bulletins for information. T STEP Il
If DTC is not available even if Ml (MIL) lights up, drain water from fuel filter. *1
Symptoms collected. No symptoms, except Ml (MIL) lights up,
or DTC exists at STEP II.
—' Verify the symptom by driving in the condition the customer described. B STEP 11l
Normal Code (at STEP II) Malfunction Code (at STEP II)
v 4
INCIDENT CONFIRMATION *3
Verify the DTC by performing the “DTC Confirmation Procedure”. [0 STEP IV
—>| Choose the appropriate action. } -------------------------- A STEP V
Malfunction Code (at STEP Il or 1V) Normal Code (at both STEP Il and 1V)
A
| BASIC INSPECTION |
______________________________________________________ » SYMPTOM BASIS (at STEP | or )
. —
‘ Perform inspections according to Symptom Matrix Chart. ‘
v A
| TROUBLE DIAGNOSIS FOR DTC XXXX. *5 STEP VI
\ 4
| REPAIR/REPLACE |
\ 4
FINAL CHECK
NG| Cenfirm that the incident is completely fixed by performing BASIC INSPECTION and DTC | STEP VI
Confirmation Procedure (or OVERALL FUNCTION CHECK). Then, erase the unnecessary
(already fixed) DTCs in ECM.
v OK
CHECK OUT
SEF374YA
*1 Refer to MA section (“Checking *3  If the incident cannot be verified, power supply and ground circuit.
and Replacing Fuel Filter and perform “TROUBLE DIAGNOSIS Refer to “TROUBLE DIAGNOSIS
Draining Water”, “ENGINE MAIN- FOR INTERMITTENT INCIDENT", FOR POWER SUPPLY”, EC-108.
TENANCE”). EC-107. *5  |If malfunctioning part cannot be

*2

If time data of “SELF-DIAG
RESULTS” is other than “0”, per-
form “TROUBLE DIAGNOSIS

FOR INTERMITTENT INCIDENT",

EC-107.

*4

If the on board diagnostic system
cannot be performed, check main

EC-78
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Work Flow (Cont’d)
DESCRIPTION FOR WORK FLOW @l

STEP DESCRIPTION

MIA

Get detailed information about the conditions and the environment when the incident/symptom occurred using

STEP the “DIAGNOSTIC WORKSHEET”, EC-7#.

Before confirming the concern, check and write down (print out using CONSULT-II) the DTC, then erase the EM
DTC. Refer to EC-63.

STEP I If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, Ec-107.

Study the relationship between the cause, specified by DTC, and the symptom described by the customer. (The LG
“Symptom Matrix Chart” will be useful. Refer to @.) Also check related service bulletins for information.

Try to confirm the symptom and under what conditions the incident occurs.

The “DIAGNOSTIC WORK SHEET"” is useful to verify the incident. Connect CONSULT-II to the vehicle in DATA
STEP 1lI MONITOR (AUTO TRIG) mode and check real time diagnosis results.

If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107. EE
If the malfunction code is detected, skip STEP IV and perform STEP V.

Try to detect the DTC by driving in (or performing) the “DTC Confirmation Procedure”. Check and read the DTC

by using CONSULT-II. CL
During the DTC verification, be sure to connect CONSULT-II to the vehicle in DATA MONITOR (AUTO TRIG)

mode and check real time diagnosis results.

If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107. T
In case the “DTC Confirmation Procedure” is not available, perform the “Overall Function Check” instead. The

DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.

The “NG” result of the “Overall Function Check” is the same as the DTC detection. AT

STEP IV

Take the appropriate action based on the results of STEP | through IV.

If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC XXXX. TE
If the normal code is indicated, proceed to the Basic Inspection, EC-80. Then perform inspections according to

the Symptom Matrix Chart. Refer to EC-88.

STEP V

Identify where to begin diagnosis based on the relationship study between symptom and possible causes. PD
Inspect the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Layouts”.
Gently shake the related connectors, components or wiring harness with CONSULT-II set in “DATA MONITOR

(AUTO TRIG)” mode. FA
Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-

STEP VI SULT-II. Refer to EC-99 or EC-96.
The “Diagnostic Procedure” in EC section contains a description based on open circuit inspection. A short circuit RA

inspection is also required for the circuit check in the Diagnostic Procedure. For details, refer to Gl sectior (“Cir-
cuit Inspection”, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT").

Repair or replace the malfunction parts. BR
If the malfunctioning part cannot be detected, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

ST

Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions

and circumstances which resulted in the customer’s initial complaint.

Perform the “DTC Confirmation Procedure” and confirm the normal code (DTC No. 0505) is detected. If the inci- RS
dent is still detected in the final check, perform STEP VI by using a different method from the previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM.

(Refer to EC-63.) BT

STEP VI

HA

EL

SE
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Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical
loads applied;

e Shift lever is in neutral position,

Heat up switch is OFF,

Headlamp switch is OFF,

Air conditioner switch is OFF,

Rear defogger switch is OFF,

Steering wheel is in the straight-ahead position, etc.

1 INSPECTION START

1. Check service records for any recent repairs that may indicate a related problem.
2. Check the current need for scheduled maintenance, especially for fuel filter and air cleaner filter. Refer to MA section.

3. Open engine hood and check the following:
e Harness connectors for improper connections

e Vacuum hoses for splits, kinks, or improper connections

e Wiring for improper connections, pinches, or cuts

SEF142|

4. Start engine and warm it up to the normal operating temperature.

» (GO TO 2.

2 PREPARATION FOR CHECKING IDLE SPEED

@ with CONSULT-II
Connect CONSULT-II to the data link connector.

® without CONSULT-II
Install diesel tacho tester to the vehicle.

» GO TO 3.

EC-80
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ZD30DDTi

Basic Inspection (Cont'd)

3

CHECK IDLE SPEED

®

With CONSULT-II

1. Select “CKPSIRPM (TDC)” in “DATA MONITOR” mode with CONSULT-II.
2. Read idle speed.

DATA MONITOR
MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y
® without CONSULT-II
Check idle speed.
750£25 rpm

OK or NG
OK » [ INSPECTION END
NG » | GO TO 4.
4 CHECK FOR INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.

OK or NG
OK » (GO TO 5.
NG » | Repair or replace.
5 BLEED AIR FROM FUEL SYSTEM

1. Stop engine.
2. Using priming pump, bleed air from fuel system. Refer to “Air Bleeding”, EC-62.

>

GO TO 6.

EC-81
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ZD30DDTi

Basic Inspection (Cont'd)

6 CHECK IDLE SPEED AGAIN

@ with CONSULT-II

1. Start engine and let it idle.

2. Select “CKPSRPM (TDC)” in “DATA MONITOR” mode with CONSULT-II.

3. Read idle speed.

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

® without CONSULT-II

1. Start engine and let it idle.

2. Check idle speed.

750£25 rpm
OK or NG
OK » | INSPECTION END
NG » (GO TO 7.
7 DRIN WATER FROM FUEL FILTER

Drain water from fuel filter. Refer to IMA section (“Checking and Replacing Fuel Filter and Draining Water”, “ENGINE MAINTE-

NANCE).

>

GO TO 8.
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Basic Inspection (Cont'd)

8 CHECK IDLE SPEED AGAIN ©H
@ with CONSULT-II
1. Start engine and let it idle. MIA
2. Select “CKPSIRPM (TDC)” in “DATA MONITOR” mode with CONSULT-II.
3. Read idle speed.
EM
DATA MONITOR
MONITOR NO DTC
CKPS-RPM (TDC) XXX rpm L@
FE
SEF817Y GL
® without CONSULT-II
1. Start engine and let it idle. MT
2. Check idle speed.
750£25 rpm
OK or NG AT
OK » | INSPECTION END
NG » GO TO 9. TF
PD
FA
RA
BR
ST
RS
BT
FHA
EL
SE
IDX
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ZD30DDTi

Basic Inspection (Cont'd)

9 CHECK AIR CLEANER FILTER

Check air cleaner filter for clogging or breaks.

OK or NG
OK » | GO TO 10.
NG » | Replace air cleaner filter.
10 CHECK FUEL INJECTION NOZZLE

Check fuel injection nozzle opening pressure. Refer to “Injection pressure test”, EC-56.

OK or NG
OK » GO TO 11.
NG » | Replace fuel injection nozzle assembly.
11 | CHECK IDLE SPEED AGAIN

@ With CONSULT-II

1. Start engine and let it idle.

2. Select “CKPSIRPM (TDC)” in “DATA MONITOR” mode with CONSULT-II.
3. Read idle speed.

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

® without CONSULT-II
1. Start engine and let it idle.
2. Check idle speed.

750£25 rpm
OK or NG
OK » | INSPECTION END
NG » | GO TO 12.
12 CHECK COMPRESSION PRESSURE

Check compression pressure. Refer to EM sectior, “MEASUREMENT OF COMPRESSION PRESSURE”.

OK or NG

OK

» (GO TO 13.

NG

» | Follow the instruction of “MEASUREMENT OF COMPRESSION PRESSURE".

EC-84



TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

13 CHECK IDLE SPEED AGAIN @H
@ with CONSULT-II
1. Start engine and let it idle. MA
2. Select “CKPSIRPM (TDC)” in “DATA MONITOR” mode with CONSULT-II.
3. Read idle speed.
EM
DATA MONITOR
MONITOR NO DTC
CKPS-RPM (TDC) XXX rpm L@
FE
SEF817Y GL
® without CONSULT-II
1. Start engine and let it idle. MT
2. Check idle speed.
750£25 rpm
OK or NG AT
OK » | INSPECTION END
NG » | Replace electronic control fuel injection pump. TF
PD
FA
RA
BR
ST
RS
BT
FHA
EL
SE
IDX

EC-85



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Matrix Chart

SYMPTOM
'_
<
7
w -
@x I
= =
o (%)
< 1]
lt?) ) Z
o < O]
° - z
O o
x O
< X
Ty
a)
SYSTEM — Basic engine control sys- alb
tem O] T
(20 IN)) 5
W | w
z | z %
5|22 =
oz |z K =
=) = Ll L | )
Sl 21E K z |2 Z o) e
| S|2|2 E|lo |8 = £
= <
=13 ||k ol |z |k |E|& o
€| S| x| x cSlulzl2 = | U g
EE|E|E Zl@m|2|2|3|m g
0| wn x| o wlalo o =3
= | e o|lm]| o W > £
x| x| O|O alEle|w|@ 4 @ =
< < [ = L ) < > o < w ) Q %)
S1lhlaelealal2|83|E|lQ|x|lx|=2]|Z ® 5
x|l | B |lx|¥Y¥ |l n|O|S5lolae]|= e
olo|l<| < | |2 |lw|lz|x|O0|=Z|0 5] o
zZ|lz|T|ZT|<|a|=|lT|& |3 |a|ZT|2 5 2
@
Warranty symptom code AA AB AC | AD AE AF 04 &
Electronic control fuel injection pum
S ) PRyl alala|lalalalala|s|s]|3]|a — *1
Injection nozzle 3333|3333 |3]|4]4 3 EC54 *2
Glow system 1 1 1 1 Ec-257
Engine body 3(3|3[3|3]3]|3 34| 4 3 | EMsectiod | *3
EGR system 3 3 Ec-238
Air cleaner and ducts 3|3 MA sectiod | *4

1 - 5: The numbers refer to the order of inspection.

(continued on next page)

*1: Fuel injection system malfunction or fuel injection timing control system malfunction may be the cause.
*2: Depends on open-valve pressure and spray pattern.

*3: Caused mainly by insufficient compression pressure.

*4. Symptom varies depending on off-position of air duct, etc.
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Symptom Matrix Chart (Cont’d)

[
SYMPTOM @
i
2 x A
< o
hd —
: 3
E I EM
F S
= =
P %) o
S8 = 2 o . LG
SYSTEM — Basic engine control sys- 8 'E @) s %:: §
tem wlo|s |k 5 5|1 2|¢ =
a|lw| 2| = z E| £ )
- b 0 =) m ad S bl o
9 o|lo| 2| @ < =123 X
Z = > o z % a | @ Q
El=|z|L1|©]|0 S| |2 2
z o i O 2 < O O
S| | S| E || 5 > | = | © - FE
T = et ©) o) = u | r S > £
oS |lw|(T|L |9 X | x| |u|R|=2 S
J |l E | FE|lw|lw|Q|O|F| LS| o a
a2 ol |2>2|2]|2|2|E|T]| ¢ (= €
- | > wlo|loaln|o| S| 3] @ > CL
= Q < T 0 n N4 w o c 9 o %)
Qlz |2 |lx|lw|lw|loc|le|laols|g 9 s
2|15|o|Yyjoje|<x || |89l s c
O = — > X X | I ] c <5} 8 [ 9
|2 | |O0o|W|lWw|ma|=|aoa|3|2]2L = E
Slgl3| 3 g WU
Warranty symptom code AG | AH | AJ | AK | AL | AM AP HA | = O [ 04 [
Electronic control fuel injection pum
_ j pump ||, | 4 4 5 | 4 3|33 — AT
mainframe
Injection nozzle 3 3 4 Ec-54 *2
Glow system 1 Ec-252 TF
Engine body 3| 3 31313 3 EMsectiod | *3
EGR system 3 EC-23d eD
Air cleaner and ducts 3 3 MA sectior] *4
1 - 5: The numbers refer to the order of inspection. EA

(continued on next page)

*1: Fuel injection system malfunction or fuel injection timing control system malfunction may be the cause.

*2: Depends on open-valve pressure and spray pattern.

*3: Caused mainly by insufficient compression pressure. RA
*4: Symptom varies depending on off-position of air duct, etc.

BR
ST
RS
BT
HA
EL

SE
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Symptom Matrix Chart (Cont’d)

SYMPTOM

HARD/NO START/RESTART

(EXCP. HA)
ENGINE STALL

SYSTEM — ENGINE CONTROL system

o
.
O] O
O| I
(2 =
W | w o
z|z e
~| 0| O
o9z |z b e
S| = w [ w I S
21512 | |2|5].] |z :
=lE|z|z E z| & ©} 3
] — n 4 -
gls5(2|2 olLIR|E|lx|S &
3l ke | el |5l .
HHHERHEEHEE :
ElE|R | Z|lm|(3|2|3|d S
c R xlo w(d|o © a
= | = olm|o w > IS
S x|x|O|O alElelw|© | @ =
B < | <|F|F|lw|Q <|x2|o0|<|w|D =3 2
S SlhlalaladlZ2|2|E|lO|w|lx| 2|2 ® 5
2 2192z z|Q|z|d|a|0|5|0|2|2 e .
[] ool | < ) w | =z O | = 2
s |z|z|z|z|&|2a|z|(z|g€|3|2|z|9 S 2
o
Warranty symptom code AA AB AC|AD| AE AF x &
Electronic control fuel injection pump | *a *b 1 1 111111
o |circuit J P iyt -
*, *,
E c, *d
z *a, *c 111
g [Mass air flow sensor circuit . 1 Ec11id —
*|
w
Z Engine coolant temperature sensor
I *a, *b 1 1 1 1| Eca23 |=1
2 |circuit
Vehicle speed sensor circuit *a, *b 1 Ec-127

1 - 5: The numbers refer to the order of inspection.

(continued on next page)

*a: Open

*b: Short

*c: Ground short

*d: Noise

*1: Compensation according to engine coolant temperature does not function.
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Symptom Matrix Chart (Cont’d)

@l
SYMPTOM
i
P x A
< e}
e —
! g
E il EM
- S
E =
Z N o~
=z L
.5 5 o | =z 3:' o . L©
3 QlF |0 s |8
SYSTEM — ENGINE CONTROL system S w 8 % = o T| 8|«
< alwl|3]|s % Ol = =
= =|lZz|9|35 Foa) x| 5|5 a
Q O|lo|Z2|® < w =35 X
P F|l=>]|9| 2 2l al® o
O = zZ )
El=z|Z|W O 5| € 2
z X a0 2| s|0 (8]
2 9 D I oY — > — O - FE
TI|E|F|Q|2|E|lw|lw|lg|s| > £
O|S|w|ZT|L|O9 ||| u|&|D S
JElr|E|lw|lw|Q|lQlF|L|® o =
Qi |olg|2|212|2|k|T|8 o £
o2z |d|a|S|E|alE|T 2 5
25|0|W|lo|lo|x|F|Z|3B = 2 o
O ) | > X X - L c <} 8 [ —
|2 |o|0o|W|d|ma|=|a|5]|°C|2L 5 2 T
AR EE T 8
Warranty symptom code AG|AH | AJ [AK | AL |AM AP HA| =2 | O | L 14 w
Electronic control fuel injection pum *a, *b 1 1
I e : pump 1)1 —  — AT
O |circuit *c, *d 1
E )
Z . . . *a’ *C
Q| Mass air flow sensor circuit - 1 Ec-u? — TE
* 1
c
= | Engine coolant temperature sensor
o |9 P a,*h | 1|1 101 EC123 | %1
E circuit PD
Vehicle speed sensor circuit *a, *b 1 Ec-127
1 - 5: The numbers refer to the order of inspection. EA
(continued on next page)
*a: Open
*b: Short
*c: Ground short RA
*d: Noise
*1: Compensation according to engine coolant temperature does not function.
BR
ST
RS
BT
FHA
EL
SE
IDX
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Symptom Matrix Chart (Cont’d)

SYMPTOM
|_
<
|_
0
L
x
e
< -
5 <
0 ~ =
o) < (9]
=z T W
Al z
2 8 g
T4 w
)
| =
SYSTEM — ENGINE CONTROL system S8
(%] 5
Wwo| w
z |z e
~| O | O
9|z | =z b =
S| = L L I e
£l |0|E |G z ¥
clE|z|2 2123 o 9
215|122 ol SISE || &
o |k |k x|l
E1£|%|%| |2|4]|8|3|=|4 £
SRR A B s
S ||k alflolw|e|Q w o S
S |x|x|O|O alelelw|@ 2 @ S,
S |<|<|F|F|w|Q <|x|Oo|<|lw|D =S Z
S |Hlhlalalal|lZ2|8|2|0 x| 2|z ® %5
2 (o|2lg|g|elz|l|a|o|S|o|2z 2 o
< O|lo|g| < 2 w |z — 2
2 1212/ |f|g|3|=|E|g|5|8|=|¢ s 2
©
Warranty symptom code AA AB AC|AD| AE AF o &
. o *a, *b 1
Accelerator switch (FC) circuit Ec-131 |—
*,
c
*a' *C
Fuel cut system line EC-244
*b 1 1111 *2
Accelerator position sensor circuit *a, *b 1 111 EC-156
Crankshaft position sensor (TDC *a, *b
g | amenatp (1) Ecazl |—
|0—: circuit *d 111
z “a
8 Charge air pressure sensor circuit *b ;c 111 Fc-233
% ,
<= . . * *|
o | Swirl cgntrpl valve control solenoid a, *b Eco77
Z | valve circuit *c 1111111
Variable nozzle turbocharger control | *@ *b 1)1
solenoid valve circuit *C 111
Intake air control valve control sole-
. o ¢ |11 |1 |1]1]1|1]|1 EC-285
noid valve circuit
Exhaust gas control valve control
> gas conrol * 111 1)1 Ec-300
solenoid valve circuit

1 - 5: The numbers refer to the order of inspection.
(continued on next page)

*a: Open

*b: Short

*c: Ground short

*d: Noise

*2: Engine runs on after turning ignition switch OFF.
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Symptom Matrix Chart (Cont’d)

@l
SYMPTOM
i
P x A
< e}
e —
: g
E il EM
-
Z N o~
< |z o
2212 2 |2|y4 LC
SYSTEM — ENGINE CONTROL system w 8 % = E § % o
o E | = c
alw|2|= % © g |~ %
=|lz|Q|5 o i R a
) O|lo|Z | < wi=|>5 X
P F|l=>]|9| 2 2l al® o
O = b )
El=z|Z|W O 5| € 2
z x a1 O 2| | O O
I EIFQI2|l3lYly|lx|s]|x £
o|Slw|z (v XX yu|g|2 S
J | Ll Elw|lw|Q(Q|F|L]|T o a
s a8 lpol<|2|2|2|2|E|T|8 o g
S > w n|ln|I|E|T ® > (L
3 T zZ 0| un m o} o 7
e OIS[ZT|n|n|x| w c |5 —
5 QlZz|s|x|w|w|lo|lE|O]|8|3 g 5
= Qs |lo|lwlolo|l<z|=|<|8B|°]| = e
S OlF|a|z|x|x|3|ZT|w|2|g]|3 o g
= x|@|o|ojU|ld|d|2|als|2]|8 = 3 MT
S| &3 T &
Warranty symptom code AG|AH|AJ [AK|AL|AM| AP |HA| = | O | @ s
*a’ *P
Accelerator switch (FC) circuit 1)1 Eca131 — AT
*,
c
*a, *c 111
Fuel cut system line EC-246 TE
*b 1 *2
Accelerator position sensor circuit *a, *b 1)1 Ec-156
— i . *. *| p@
Crankshatft position sensor (TDC) cir- a* | 1]1
g |cr P (Tbc) 1|1 Ecazl [—
= |cuit *d
z
8 Charge air pressure sensor circuit *a, *b, *c 111 Ec-233 FA
w
Z | Swirl control valve control solenoid *a, *b 1 EcoT
% valve circuit *c 1 111 BA
Variable nozzle turbocharger control *a, *b 1 1 Ecaed
solenoid valve circuit *C 1 1 BR
Intake air control valve control sole-
. - *c EC-285
noid valve circuit ST
Exhaust gas control valve control
. . *c 1)1 11|11 EC-300
solenoid valve circuit
1 - 5: The numbers refer to the order of inspection. RS
(continued on next page)
*a: Open
*b: Short
*c: Ground short BT
*d: Noise
*2: Engine runs on after turning ignition switch OFF.
FHA
EL
SE
IDX
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Symptom Matrix Chart (Cont’d)

SYMPTOM
'—
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0
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SYSTEM — ENGINE CONTROL system S8
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Warranty symptom code AA AB AC|AD| AE AF o &
Start signal circuit *a, *b 1)1 EC-261 |*3
*a, *b 1
PNP switch circuit ECc26d ——
*
c
-
© | Accelerator position switch (Idle) cir- | *a& *C 1 1 1 Ei=d
% cuit *b 1 11 *4
O | Accelerator position switch (Full) cir-
W |A° P (Fulb sa, * 1 11 EC-156
Z |cuit
g *a 1 111]1
W l1gnition switch circuit Ec-10d
*b *5
*a
Power supply for ECM circuit . Ec-10d —
*|

1 - 5: The numbers refer to the order of inspection.
(continued on next page)

*a: Open

*b: Short

*c: Ground short

*d: Noise

*3: Start control does not function.

*4: Accelerator position sensor NG signal is output.
*5: Engine does not stop.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Matrix Chart (Cont’d)
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Warranty symptom code AG|AH|AJ [AK|AL|AM| AP |HA| = | O | @ s
Start signal circuit *a, *b Ec-261 *3 AT
*a’ *h
PNP switch circuit 1)1 EC264 [—
*,
c
3 — — s TF
& | Accelerator position switch (Idle) cir- a, °c Ecicd
£ |cuit *h 11 *4
8 Accelerator position switch (Full) cir- PD
[ . *a, *b 1|1 EC-156
Z |cuit
% *a EA
W | |gnition switch circuit Ec-108
*b *5
“a 1
Power supply for ECM circuit 5 1|1 Ec-10d |— RA
*
1 - 5: The numbers refer to the order of inspection.
(continued on next page) BR
*a: Open
*b: Short
*c: Ground short ST
*d: Noise
*3: Start control does not function.
*4: Accelerator position sensor NG signal is output.
*5: Engine does not stop. RS
BT
FHA
EL
SE
IDX
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Matrix Chart (Cont’d)
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Warranty symptom code AA AB AC|AD| AE AF 02 &
*a’ *h
EGR volume control valve circuit EC-238
*C *8
*a 1(1)1]1 *9
Glow relay circuit EcC-257
- *b *10
2
*a 1111
'E ECM relay (Self-shutoff) circuit Ec-10d
o *b *11
O
w EC-148
Z | ECM, Connector circuit *a, *b 21222122 |2|2|2|2|2|2|2 m@
O )
Z
Ll *a *12
Air conditioner relay circuit Ec-3068
*b *13
*a’ *C *13
Air conditioner switch circuit EC-30d
*b *14

1 - 5: The numbers refer to the order of inspection.
(continued on next page)

*a: Open

*b: Short

*c: Ground short

*d: Noise

*8: Does not stop operating.

*9: Glow lamp does not turn on.

*10: Glow lamp does not turn off. *11: Ground short makes engine unable to stop.
*12: Air conditioner does not operate.

*13: Air conditioner does not stop operating.

*14: Air conditioner does not work.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Matrix Chart (Cont’d)
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Warranty symptom code AG|AH|AJ [AK|AL|AM| AP |HA| = | O | @ s
. . *a’ *b
EGR volume control valve circuit Ec-234 s A
*C l *
*a 1 *9
Glow relay circuit EC-252 TE
- *b *10
O
Z 2 !
Z | ECM relay (Self-shutoff) circuit Ec-108 Ei)
8 *b 111 *11
w Ec-148
Z | ECM, Connector circuit *a, *b 212 (22|22 |2|2|2]|2|2|2 518 m
Q : FA
w *a *12
Air conditioner relay circuit EC-306
*b *13 FBA
*a, *c *13
Air conditioner switch circuit EC-306
*b *14 R
1 - 5: The numbers refer to the order of inspection.
*a: Open
*b: Short
*c: Ground short ST
*d: Noise
*8: Does not stop operating.
*9: Glow lamp does not turn on. RS

*10: Glow lamp does not turn off.

*11: Ground short makes engine unable to stop.

*12: Air conditioner does not operate.

*13: Air conditioner does not stop operating. BT
*14: Air conditioner does not work.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

CONSULT-Il Reference Value in Data Monitor
Mode

Remarks:

e Specification data are reference values.

e Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.

MONITOR ITEM CONDITION SPECIFICATION
CKPSIRPM (TDC) e Tachometer: Connect Almost the same speed as the
CMPSRPM-PUMP e Run engine and compare tachometer indication with the CONSULT-II value. CONSULT-II value.
COOLAN TEMP/S e Engine: After warming up More than 70°C (158°F)

. R . Almost the same speed as the
VHCL SPEED SE e Turn drive wheels and compare speedometer indication with the CONSULT-II value
CONSULT-II value
FUEL TEMP SEN e Engine: After warming up More than 40°C (104°F)
. P Accelerator pedal: fully released 0.40 - 0.60V
ACCEL POS SEN ° Ignltlpn switch: ON
(Engine stopped) Accelerator pedal: fully depressed Approx. 4.5V
" A Accelerator pedal: fully depressed ON
FULL ACCEL SW ° Ignmgn switch: ON
(Engine stopped) Except above OFF
e TR Accelerator pedal: fully released CLOSE
ACCEL SW (FC) ° Ignltlpn switch: ON
(Engine stopped) Accelerator pedal: slightly open OPEN
. - Accelerator pedal: fully released ON
OFE ACCEL SW ° Ignltlpn switch: ((;)N
(Engine stopped) Accelerator pedal: slightly open OFF
SPILL/IV e Engine: After warming up Approx. 13°CA
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V
Shift lever: Park/Neutral ON
P/N POSI SW e Ignition switch: ON
Except above OFF
START SIGNAL e Ignition switch: ON — START — ON OFF — ON — OFF
Air conditioner switch: OFF OFF
e Engine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: ON ON
(Compressor operates.)
Brake pedal: depressed ON
BRAKE SW e Ignition switch: ON
Brake pedal: released OFF
IGN SW e Ignition switch: ON — OFF ON — OFF
Heat up switch: ON ON
WARM UP SW e Ignition switch: ON
Heat up switch: OFF OFF
e Engine: After warming up
MAS AIR/FL SE ° Alr.condm(.)ner switch: QFF dle 16-2.0V
e Shift lever: Neutral position
e No-load
DECELER F/CUT e Engine: After warming up Idle OFF
INJ TIMG C/V e Engine: After warming up, idle the engine. Approx. 50 - 70%
Air conditioner switch: OFF OFF
e Engine: After warming up, idle the
AIR COND RLY engine Air conditioner switch: ON ON
(Compressor operates.)
GLOW RLY o Refer to EC-253.
e When cooling fan is stopped. OFF
COOLING FAN
e When cooling fan operates. ON
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ZD30DDTi

CONSULT-Il Reference Value in Data Monitor
Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

EGR VOL CON/NV

e Engine: After warming up
e Air conditioner switch: “OFF”
e Shift lever: Neutral position

After 1 minute of idling

More than 10 steps

o No-load Rewving engine from idle to 3,200 rpm 0 step
° E_ngine: After Warming up Idle Approx. 56%
VNT SV 1 ° Alr_condmoner switch: .C.)FF
e Shift lever: Neutral position
o No-load 2,000 rpm Approx. 20%
Altitude
Approx. 0 m (0 ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)
Approx. 1,000 m (3,281 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
BARO SEN e Ignition switch: ON kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

SWRL CON S/V 1

e Lift up the vehicle

e Engine: After warming up let it idle for
more than 1 second.

e Air conditioner switch: “OFF”

e No-load

Shift lever: Except “P” and “Neutral” posi-
tions

ON

Shift lever: Neutral position

OFF

EXH/GAS REG V*

e Vehicle: Stopped
e Engine speed: Below 1,200 rpm

e Engine coolant temperature: Below 87°C (189°F)

e Heat up switch: ON

ON

Except above

OFF

*. This item is applicable for cold area models. On other models, “OFF” is always displayed.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Major Sensor Reference Graph in Data Monitor
Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode.

ACCEL POS SEN, “CKPS [RPM (TDC)", “"MAS AIR/FL SE”

Below is the data for “ACCEL POS SEN”, “CKPSIRPM (TDC)” and “MAS AIR/FL SE” when revving engine
quickly up to 3,000 rpm under no load after warming up engine to the normal operating temperature.
Each value is for reference, the exact value may vary.

o
© * “ACCEL POS SEN” should
I3 increase while depressing
the accelerator pedal and
- should decrease while
i releasing it.
Zz =
»n
)
o o
A I
L
O
Q
< o
[oe]
<
© * “CKPS+*RPM (TDC)” should
[s2]

increase gradually while
depressing the accelerator
pedal and should decrease
gradually after releasing
the pedal without any
intermittent drop or rise.

CKPS-RPM (TDC)
X100 rpm
12 24

51

* “MAS AIR/FL SE” should
increase while depressing

the accelerator pedal and
/\\,\ should decrease gradually
after releasing the pedal.

38

>
- o
o N
w X
CD ———
1
< o
E —
<
]
<
= o

SEF321Y
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ZD30DDTi

lower

g
Driver's side instru

» el
ment
cover removed SEF519VA

ECM harness protector
AEC913

/

o
— \’ |
=

hin wire Tester probe

SEF367I

ECM harness protector

SEF665S

ECM Terminals and Reference Value

PREPARATION

Gl

1. ECM is located behind the instrument lower panel. For this MA

inspection, remove the driver’s side instrument lower cover.

2. Remove ECM harness protector.

3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests easily.
e Open harness securing clip to make testing easier.
e Use extreme care not to touch 2 pins at one time.
e Data is for comparison and may not be exact.

Be sure ECM unit is properly grounded before checking.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)
ECM HARNESS CONNECTOR TERMINAL LAYOUT

kola1] [53[54]55|

3|144]45/46/5758/59160] [
la7lagl62l63]64]65] -

[51]52] |66l67]68]69]

% SEF064P.
ECM INSPECTION TABLE

Remarks: Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

o]

101/102[103| [104{105106
1071108/109| [110{111[112
113{114/115| (116117118

TER-
MINAL WIRE ITEM CONDITION DATA (DC V(?Itage and Pulse
NO COLOR Signal)

BATTERY VOLTAGE
(11 - 14V)

|Engine is running.|

5 RIW Intake air control valve _ I _
control solenoid valve |Ign|t|on switch "OFF |

L For a few seconds after turning ignition Approximately 0.1V

switch “OFF”

|Ignition switch “ON”|

[Ignition switch “OFF”| Approximately 0.25V
|_ For a few seconds after turning ignition
4 B/Y ECM relay (Self-shutoff) switch “OFF”
|Ignition switch “OFF”
|_ BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)

switch “OFF”
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- @
MINAL WIRE ITEM CONDITION DATA (DC Vgltage and Pulse
No. | COLOR Signal) MIA
Approximately 5.7V
10 [ fre e fre e b
[Engine is running |
Warm-up condition 0 LG
Idle speed _2ome m
SEF2552
5 Y/B Tachometer EE
Approximately 6V
V)
ofaRraAranan Gk
|Engine is running.| 5
Warm-up condition 0 MT
Engine speed is 2,000 rpm
AT
SEF2562
|Engine is running.| TE
Engine speed is below 1,200 rpm
Engine coolant temperature is below 87°C Approximately 0.1V
Exhaust gas control (189°F) PD
11 BR/Y valve control solenoid Stop the vehicle
valve Heat up switch is “ON”
— : FA
|Engine is running. | BATTERY VOLTAGE
Except the above condition (11 - 14v) BA
|Engine is running. | BATTERY VOLTAGE
Cooling fan is not operating (11 - 14v) BR
14 L Cooling fan relay
|Engine is running.|
Approximately 0.1V
Cooling fan is operating ST
|Engine is running. | BATTERY VOLTAGE
|_ Air conditioner switch is “OFF” (11 - 14v) RS
15 | YL Air conditioner relay |Engine is running. |
|_ Both air conditioner switch and blower fan Approximately 0.1V 8T
switch are “ON”
(Compressor is operating) HA
|Ignition switch “ON”
|_ Approximately 1V
Glow lamp is “ON” EL
16 L/W Glow lamp
[Ignition switch “ON” BATTERY VOLTAGE
Glow lamp is “OFF” (11 - 14v) SE
IDX
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ZD30DDTi

ECM Terminals and Reference Value (Cont'd)

TER-
MINAL WIRE ITEM CONDITION DATA (DC Vgltage and Pulse
COLOR Signal)
NO.
|Ignition switch “ON”
Approximately 0V
Brake pedal fully released
17 GIY Stop lamp switch
|Ignition switch “ON” BATTERY VOLTAGE
Brake pedal depressed (11 - 14v)
|Ignition switch “ON” Approximately 1V
Malfunction indicator I _
18 16 lamp |Engine s running. | BATTERY VOLTAGE
Idle speed (11 - 14v)
Engine coolant tempera Approximately 0 - 4.8V
19 LG/R turg sensor P |Engine is running.| Output voltage varies with
engine coolant temperature
|Ignition switch “ON” Approximately OV
20 R/W Start signal
— — . BATTERY VOLTAGE
|Ign|t|on switch “START | (11 - 14V)
|Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF” (11 - 14v)
21 | LG/B | Air conditioner switch |Engine is running. |
Both air conditioner switch and blower fan Approximately 0.1V
switch are “ON”
(Compressor is operating)
|Ignition switch “ON”
Gear position is “Neutral” (M/T models) Approximately OV
Park/Neutral position Gear position is “P” or “N” (A/T models)
22 P/B )
switch
|Ignition switch “ON” BATTERY VOLTAGE
Except the above gear position (11 - 14v)
|Ignition switch “ON”
0.4 - 0.6V
’a W Accelerator position sen- Accelerator pedal fully released
sor |Ignition switch “ON”
Approximately 4.5V
Accelerator pedal fully depressed
Voltage goes high up once in
a few seconds
(V)
|Engine is running.| 10
24 | PUW | AIT signal No. 1 5

Warm-up condition
Idle speed

0

SEF4487
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- @l
MINAL WIRE ITEM CONDITION DATA (DC Vgltage and Pulse
NO COLOR Signal) MIA
0 - Approximately 4.8V
(V) = —— —— — EM
|Engine is running.| 10
5
Lift up the vehicle 0 L@
In 1st gear position " 100ms
Vehicle speed is 10 km/h (6 MPH) e m
SEF2572
26 L/OR Vehicle speed sensor EE
Approximately 2.2V
(177 e e e s
|Engine is running.| 10 GL
Lift up the vehicle 0
In 2nd gear position MT
Vehicle speed is 30 km/h (19 MPH)
AT
SEF2582
|Ignition switch “ON”" BATTERY VOLTAGE TF
Accelerator pedal fully released (11 - 14v)
29 R/L Accelerator switch (F/C)
|Ignition switch “ON” Ep)
Approximately OV
Accelerator pedal depressed
|Engine is running.| FA
L Warm-up condition Approximately OV
Idle speed
30 P A/T signal No. 3 RA
|Engine is running.|
L Warm-up condition Approximately 7.7V BR
Engine speed is 2,000 rpm
|Ignition switch “ON” BATTERY VOLTAGE g“[_l"
- |_ Accelerator pedal fully released (11 - 14v)
31 RIL Accelerator position
switch (Idle) [Ignition switch “ON” RS
Approximately OV
Accelerator pedal depressed
|Ignition switch “ON” BT
Approximately 0V
Accelerator position Accelerator pedal released
82 |wie itch (Full A
switch (Full) |Ignition switch “ON”" BATTERY VOLTAGE
Accelerator pedal fully depressed (11 - 14v)
EL
|Engine is running.|
Electronic control fuel .
33 GIY injection pump Warm-up condition Approximately 2.5V SE
Idle speed
IDX

EC-103



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ZD30DDTi

ECM Terminals and Reference Value (Cont'd)

TER-
MINAL WIRE ITEM CONDITION DATA (DC Vgltage and Pulse
COLOR Signal)
NO.
|Engine is running.|
35 R Mass air flow sensor Warm-up condition 1.6 -2.0V
Idle speed
Voltage goes high up once in
a few seconds
(V)
|Engine is running.| 10
. 5
37 P/B A/T signal No. 2 Warm-up condition 0
Idle speed
SEF4482
|Ignition switch “OFF”| ov
38 B/Y Ignition switch BATTERY VOLTAGE
|Ign|t|on switch “ON (11 - 14V)
39 B |Engine is running. |
ECM ground Approximately 0V
43 B Idle speed
|Engine is running.|
Electronic control fuel .
40 R/B injection pump Warm-up condition Approximately 2.5V
Idle speed
42 L/G |Engine S running.| Approximately 0V
64 YIG Data link connector |_ Idle speed (CONSULT-I is connected and Approximately 0V
65 | YR turned on) Less than 9V
Approximately OV
(V)
— - 20
|Eng|ne is runnlng.| 10
. )
Warm-up condition : r
Idle speed ~5ms
" SEF333Y
Crankshaft position sen-
44 L DG
sor ( ) Approximately OV
(V)
— - 20
|Engine is running. | 10
Warm-up condition 0
Engine speed is 2,000 rpm -5 ms
SEF334Y
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- @l
MINAL WIRE ITEM CONDITION DATA (DC Voltage and Pulse
NO COLOR Signal)
: VA
|Engine is running.|
Charge air pressure sen- .
46 L sor |_ Warm-up condition Approximately 2.0V EM
Idle speed
|Engine is running.| LG
Crankshaft position sen- .
a7 B/W sor (TDC) ground Warm-up condition Approximately 0OV
Idle speed
48 G/R ?gff)f\:vag?tsgss:son sen- |Ignition switch “ON” Approximately 5V
FE
49 w Sensor’s power supply |Ignition switch “ON” Approximately 5V
|Engine is running.| CL
50 B Sensors’ ground |_ Warm-up condition Approximately 0V
Idle speed
MT
|Engine is running.|
Accelerator position sen- .
51 L/w sor ground Warm-up condition Approximately OV
Idle speed AT
i Engine is running.
52 L/B E I.ectr.onlc control fuel | | Approximately 0.1V TE
injection pump |_ Idle speed
; Engine is running.
53 | LR Electronic control fuel | | Approximately 1.0V PD
injection pump |_ Idle speed
|Engine is running.| EA
Warm-up condition
At idle speed for more than 1 second Approximately 0.1V
Lift up the vehicle RA
Swirl control valve con- Gear position is in positions other than “P”
>4 LB trol solenoid valve and “Neutral”
BR
|Engine is running.
Idle speed BATTERY VOLTAGE ST
Lift up the vehicle (11 - 14v)
Gear position is in “P” or “Neutral”
56 w BATTERY VOLTAGE e
61 W Power supply for ECM |Ignition switch “ON”
16 | w (11 - 14V)
BT
Voltage goes high up once in
a few seconds
FHA
V) —
|[Engine is running. | 10f- -
. 5
58 | LIOR | A/T signal No. 4 L warm-up condition . EL
Idle speed
SE
SEF448Z
IDX

EC-105



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ZD30DDTi

ECM Terminals and Reference Value (Cont'd)

TER-
MINAL WIRE ITEM CONDITION DATA (DC Vgltage and Pulse
COLOR Signal)
NO.
|Ignition switch “ON”
Approximately 0V
Heat up switch is “ON”
59 BR/W Heat up switch
|Ignition switch “ON” BATTERY VOLTAGE
Heat up switch is “OFF” (11 - 14v)
|Ignition switch “ON”
0.4 -0.6V
o6 B Accelerator position sen- Accelerator pedal fully released
sor signal output |Ignition switch “ON"
|_ Approximately 4.5V
Accelerator pedal fully depressed
Approximately 6.8V
(V)
0 n n 20
|Engine is running. | 10
|_ Warm-up condition 0
Idle speed
Variable nozzle turbo- SEF253Z
101 R/B charger control solenoid
valve Approximately 11V
V)
B _ O S e s Ll S S
|Engine is running. | 10
|_ Warm-up condition 0
Engine speed is 2,000 rpm
SEF2542
Engine is running.
102 G/IR Current return | | BATTERY VOLTAGE
Idle speed (11 - 14v)
103 Ly |Engine is running.|
105 L/W EGR volume control
109 L valve Warm-up condition 0.1-14v
115 R/L Idle Speed
106 B [Engine is running |
112 B ECM ground Approximately OV
118 B Idle speed
11 | LG/B Glow relay Refer to “GLOW CONTROL SYSTEM”, EC-253.

EC-106



TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description Gl

Intermittent incidents (I/I) may occur. In many cases, the problem resolves itself (the part or circuit function
returns to normal without intervention). It is important to realize that the symptoms described in the custom- [\fJ/A
er's complaint often do not recur on DTC visits. Realize also that the most frequent cause of I/l occurrences

is poor electrical connections. Because of this, the conditions under which the incident occurred may not be
clear. Therefore, circuit checks made as part of the standard diagnostic procedure may not indicate the spe- [E[\
cific problem area.

COMMON I/ REPORT SITUATIONS LG
STEP in Work Flow Situation
I The CONSULT-Il is used. The SELF-DIAG RESULTS screen shows time data other than “0”. m
1} The symptom described by the customer does not recur.
v DTC does not appear during the DTC Confirmation Procedure. [EE
VI The Diagnostic Procedure for XXXX does not indicate the problem area.
. . CL
Diagnostic Procedure
1 INSPECTION START MT
Erase DTCs. Refer to “HOW TO ERASE DTC", EC-63.
» (GO TO 2. AT
2 CHECK GROUND TERMINALS TE

Check ground terminals for corroding or loose connection.
Refer to G sectiod (“GROUND INSPECTION”, “Circuit Inspection”).

OK or NG PD
OK » | GO TO 3.
NG » | Repair or replace. EA
3 SEARCH FOR ELECTRICAL INCIDENT F&A
Perform [Gl_sectiod, “Incident Simulation Tests”.
OK or NG R
OK » | INSPECTION END
NG » | Repair or replace.
ST
RS
BT
HA
EL
SE
IDX
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

ECM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER Wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Ignition switch “ON”
|Ignition switch “OFF"| Approximately 0.25V
For a few seconds after turning ignition switch
4 BIY ECM relay (Self-shutoff) “OFF”
|Ignition switch “OFF”
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
|Ignition switch “OFF"| ov
38 BIY Ignition switch BATTERY VOLTAGE
|Ign|t|on switch “ON (11 - 14v)
39 B |Engine is running.|
ECM ground |_ Approximately OV
43 B Idle speed
56 w
61 w Power supply for ECM |Ignition switch “ON” Z?TT;RV\; VOLTAGE
116 W
Engine is running.
102 G/IR Current return | | BATTERY VOLTAGE
Idle speed (11 - 14v)
106 B |Engine is running.|
112 B ECM ground |_ Approximately 0V
118 B Idle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

ZD30DDTi

Main Power Supply and Ground Circuit

(Cont’d)
WIRING DIAGRAM
IGNITION SWITCH ] EC'MAIN'O1
BATTERY ON or START
| |
e ] —
Refer to EL-POWER.
20A 10A 10A 10A (FJL,JE%E BLOCK | Referto ©
BIR E I I
2D 13D
& O (B :
wee): <>
BR L
| v2D) : <R
. I : Detectable line for DTC
I = : Non-detectable line for DTC
BR BR L > : LHD models
Il Il [l <R : RHD models
ECM )
g 6|] 6|] RELAY *x 1:
Q Q 23k: <R
= = =
. H H B/Y
BrY w G/W I_l_I M51 M52
7
| o
GW=pec.egvon  Bf GR
B/Y w
I‘"II‘"I
B/Y v|v
To
T_T_T-W.}EC_INJPMP
B‘Y vlv vlv vlv B/Y G/R
=1 s8]l Ife11l IFrre]l [E3 2]l
SSOFF VB VB REV IGSW CRTN
ECM
m_m Refer to last page (Foldout page).
=17 1?2 50 123??456 3 @20, G2
<15l BR 3lalsle] Sy 7[8 ]9 [1of11]1elt3]14]15]16] =5
1]2]3]4 6[7]8][9]10 1]2]3[==]4]5
11]12]13]14]15]16]17[18] 19]20]21[22] 23] 24 valz 6]718]9]l10f11]12
101{102}103| [104]105|106 38
107[108[109] [110]111]112 42 W
113[114]115] [116[117[118 49 w H.S.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
I : Detectable line for DTC
= : Non-detectable line for DTC
ECM
GND-C GND-C GND-E GND-E GND-E
IEA L] ool [zl ey
T T T
B B B B B
o o
B
]
JOINT
CONNECTOR-3
F18
L
B
— .

@—v
L.

| e—
@—v
L.

| —

|||—
|||—

o
—
<
T
—
)
u
N
-
o
N
(=]

—=|=1
|

GY

38
42
49

101]102]103| [104]105}106
107]108[109| [110]111]112
113[114]115] |116]117]118

TEC097M
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE
1 INSPECTION START
Start engine.
Is engine running?

Yes or No

Yes » | GO TO 14.
No » GO TO 2.
2 CHECK ECM POWER SUPPLY CIRCUIT-I

1. Turn ignition switch “ON”.
2. Check voltage between ECM terminal 38 and ground with CONSULT-II or tester.

[ CONNECT
[ Ecm |o]connEcTOR]| . ij]

38

Voltage: Battery voltage

i

SEF397Y
OK or NG
OK » | GO TO 4.
NG » | GO TO 3.
3 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M51, F6

e Fuse block (J/B) connector M2

e 10A fuse

e Harness for open or short between ECM and fuse

» | Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals 39, 43, 106, 112, 118 and engine ground. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG

OK » (GO TO 6.

NG » (GO TO 5.

EC-111
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
(Cont’d)

5 DETECT MALFUNCTIONING PART

Check the following.
e Joint connector-3
e Harness for open or short between ECM and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK ECM POWER SUPPLY CIRCUIT-II

1. Reconnect ECM harness connector.
2. Turn ignition switch “ON” and then “OFF".
3. Check voltage between ECM terminals 56, 61, 116 and ground with CONSULT-II or tester.

CONNECT
A€

[ Ecm  |o]connecToR||
56612116

Voltage:
After turning ignition switch “OFF”,
battery voltage will exist for a few seconds,

L then drop to approximately OV.
|

SEF288Z
OK or NG
OK » | Check electronic control fuel injection pump power supply circuit. Refer to “Diagnostic
Procedure”, EC-200.
NG (Battery voltage does not GO TO 7.
exist.) >
NG (Battery voltage exists for GO TO 13.
more than a few seconds.) | 2
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
(Cont’d) @l

7 CHECK ECM POWER SUPPLY CIRCUIT-III

1. Disconnect ECM relay. VA

LHD model
mo es/k: -

ECM relay !_&T‘XE?- L@

Fuse block

View with driver side lower
instrument panel removed

FEE

SEF225Z7

GL

2. Check voltage between relay terminals 1, 3 and ground with CONSULT-II or tester.

AE ® «

~emm— 11 2]

A
Voltage: Battery Voltage

TE

D S
_! PD

SEF289Z
OK or NG FA
OK » GO TO 9.

NG » GO TO 8. RA
8 DETECT MALFUNCTIONING PART BR

Check the following.

e Harness connectors E104, M86 or E127, M21
e 20A fuse ST
e Harness for open or short between ECM relay and battery

» | Repair open circuit or short to ground or short to power in harness or connectors. BS

9 CHECK OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

BT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 4 and ECM relay terminal 2. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power. HA
OK or NG
OK » |GO TO 11. EL
NG » | GO TO 10.
SE
IDX
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
(Cont’d)

10 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M52, F7
e Harness for open or short between ECM and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

11 CHECK ECM POWER SUPPLY CIRCUIT-IV

1. Check harness continuity between ECM terminals 56, 61, 116 and ECM relay terminal 5. Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 13.
NG » GO TO 12.
12 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M50, F5
e Harness for open or short between ECM and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

13 CHECK ECM RELAY

1. Apply 12V direct current between ECM relay terminals 1 and 2.
2. Check continuity between ECM relay terminals 3 and 5, 7 and 6.

—
—o0
5 o Condition Continuity
12V direct current suppl
between terminals 1 ggé/ 2 Yes
2 1
FF
LT715 Ol No
6|3
SEF296X
OK or NG
OK » (GO TO 14.
NG » | Replace ECM relay.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d) @l
14 CHECK ECM POWER SUPPLY CIRCUIT-V
1. Reconnect all harness connectors disconnected. MIA
2. Turn ignition switch “ON”".
3. Check voltage between ECM terminal 102 and ground with CONSULT-II or tester. Bl
— CONNECT
[ Ecm lo|connecTor]| . Ej] LG
102
Voltage: Battery voltage
D O
. FE
=0 &) !
GL
SEF290Z
OK or NG MT
OK » (GO TO 16.
NG » | GO TO 15.
AT
15 DETECT MALFUNCTIONING PART
Check the following. TF

e Harness connectors M52, F7

e Fuse block (J/B) connector M2
e 10A fuse PD
e Harness for open or short between ECM and fuse

» | Repair open circuit or short to ground or short to power in harness or connectors.

[FA

16 CHECK ECM POWER SUPPLY CIRCUIT-VI

1. Turn ignition switch “OFF". RA

2. Disconnect ECM relay.
LHD models N\: BR
_EL : ST

ECM relay

RS
View with driver side Iow;r T
instrument panel removed

A

SEF2257

3. Disconnect ECM harness connector.

4. Check harness continuity between ECM terminals 56, 61, 116 and ECM relay terminal 5. Refer to Wiring Diagram. EL
Continuity should exist.

5. Also check harness for short to ground and short to power.

SE

OK or NG

OK » (GO TO 18.

NG » (GO TO 17. DX
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
(Cont'd)

17 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M50, F5
e Harness for open or short between ECM and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

18 CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminals 39, 43, 106, 112, 118 and engine ground. Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 20.
NG » GO TO 19.
19 DETECT MALFUNCTIONING PART

Check the following.
e Joint connector-3
e Harness for open or short between ECM and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

20 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END
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DTC 0102 MASS AIR FLOW SEN

ZD30DDTi

Component Description

The mass air flow sensor (MAFS) is placed in the stream of intake
air. It measures the intake air flow rate by measuring a part of the
entire intake air flow. It consists of a hot wire that is supplied with
electric current from the ECM. The temperature of the hot wire is
controlled by the ECM a certain amount. The heat generated by the
hot wire is reduced as the intake air flows around it. The more air,

the greater the heat loss.

Therefore, the ECM must supply more electric current to maintain
the temperature of the hot wire as air flow increases. The ECM

seros7w| detects the air flow by means of this current change.
CONSULT-Il Reference Value in Data Monitor
Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up
MAS AIR/FL SE e Air conditioner switch: “OFF” dle 16-2.0V

e Shift lever: Neutral position
e No-load

CAUTION:

ECM Terminals and Reference Value

Specification data are reference values, and are measured between each terminal and ground.

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TER | \Wwire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running.|
35 R Mass air flow sensor Warm-up condition 1.6 - 2.0V
Idle speed
49 w Sensor’s power supply |Ignition switch “ON”| Approximately 5V
|Engine is running.|
50 B Sensor’s ground |_ Warm-up condition Approximately 0V
Idle speed

On Board Diagnosis Logic

Malfunction is detected when ...

Check Items (Possible Cause)

e An excessively high or low voltage from the sensor is sent to

ECM.

e Harness or connectors

e Mass air flow sensor

(The sensor circuit is open or shorted.)

EC-117
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DTC 0102 MASS AIR FLOW SEN

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON”, and wait at least 6 seconds.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and wait at least 3 seconds.

4) If DTC is detected, go to “Diagnostic Procedure”, [EC-120.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON”, and wait at least 6 seconds.

2) Start engine and wait at least 3 seconds.

3) Turnignition switch “OFF”, wait at least 5 seconds and then turn
“ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-120.
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DTC 0102 MASS AIR FLOW SEN

[

G

Wiring Diagram

MA

EC-MAFS-01

I : Detectable line for DTC

= : Non-detectable line for DTC

@ : LHD models

EM

Refer to EL-POWER.

®: RHD models

LG

@: A/T models
1 <D
23k : <R

*1

BATTERY

TF

] =0 = =
s © = =
om
=z
f )
9B ¥
<323 (I
Cesoz L
8
)
DA -+
mNHTBl@BlH @
45
o
< G
NZD
255 (8
STo \U
At
|
1
|
m 2 ml—— =
|
|
I
M_HTRI
gl
-
=
3
e
2m
~ @ z
s . 3

PD

[FA

|_H_M

CONNECTOR-4

JOINT
F19

RA

B

i
w
[E3l
VB

w
el [l o
QA+ AVCC GND-A

W
el
REV

L]
SSOFF

ECM

BT

Refer to last page (Foldout page).
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DTC 0102 MASS AIR FLOW SEN

Diagnostic Procedure

1 CHECK MAFS POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect mass air flow sensor harness connector.

/*\“ oo

Mass air flow

Radlator sensor —J

o > A

T ¥

A

e
)
¢/ 2%
SEF226Z
3. Turn ignition switch “ON".
4. Check voltage between mass air flow sensor terminals 2, 4 and gund with CONSULT-II or tester.
DISCONNECT
an A€
Terminal Voltage
@5 2 Approximately 5
l@ @D O 4 Battery voltage
S
) l
SEF297X
OK or NG

OK » |GO TO 3.
NG » GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E230, F12

e Harness connectors M50, F5

e Harness for open or short between mass air flow sensor and ECM

e Harness for open or short between mass air flow sensor and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connector.
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DTC 0102 MASS AIR FLOW SEN

Diagnostic Procedure (Cont'd)

3 CHECK MAFS GROUND CIRCUIT FOR OPEN AND SHORT @H
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws. MIA
View with charge air cooler removed
EM
LG

FE
SEF227Z
3. Check harness continuity between mass air flow sensor terminal 3 and engine ground. Refer to Wiring Diagram. CL
Continuity should exist.
4. Also check harness for short to ground and short to power.
OK or NG T
OK » (GO TO 5.
NG » (GO TO 4. AT
4 DETECT MALFUNCTIONING PART TE

Check the following.

e Harness connectors E230, F12
e Harness connectors M51, F6 PD
e Harness connectors E106, M88

e Harness for open or short between mass air flow sensor and ECM
e Harness for open or short between mass air flow sensor and TCM (Transmission control module) EA

» | Repair open circuit or short to ground or short to power in harness or connectors.

RA
5 CHECK MAFS INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Disconnect ECM harness connector. BR
2. Check harness continuity between mass air flow sensor terminal 1 and ECM terminal 35. Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to ground and short to power. ST
OK or NG
OK » (GO TO 7.
NG » (GO TO 6. RS
6 DETECT MALFUNCTIONING PART BT

Check the following.
e Harness connectors E230, F12 HA
e Harness for open or short between mass air flow sensor and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

EL

SE
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DTC 0102 MASS AIR FLOW SEN

Diagnostic Procedure (Cont'd)

7 CHECK MASS AIR FLOW SENSOR

1. Reconnect harness connectors disconnected.
2. Start engine and warm it up to normal operating temperature.
3. Check voltage between ECM terminal 35 (Mass air flow sensor signal) and ground.

— CONNECT
[ Ecm  [o]connecToR]| . E:)] Condition Voltage V
35 — - "
Ignition switch “ON” (Engine
Approx. 1.0
stopped.
. f(g\- ’ pped.)
Idle (Engine is warmed-up to normal
m operating temperature.) 16-2.0
Idle to about 4,000 rpm* 1.6 - 2.0 to Approx. 4.0

I ! =1 Check for linear voltage rise in response to engine

A
B, D O being increased to about 4,000 rpm.

SEF400Y

4. If the voltage is out of specification, disconnect MAFS harness connector and connect it again.
Then repeat above check.

OK or NG
OK » (GO TO 8.
NG » | Replace mass air flow sensor.
8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
» | INSPECTION END
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DTC 0103 COOLANT TEMP SEN

ZD30DDTi

Terminal
Sensor
Gasket/
SEF594K
20+
18:
&F
g ar Acceptable
1.0F
5 08f
w0
£ 04t
0.2f
0.1 ! L . s L
-20 0 20 40 60 80 100
(-4) (32) (68)(104)(140) (176)(212)
ture °C (°F
Temperature °C (°F) SEF012P

Description

The engine coolant temperature sensor is used to detect the engine
coolant temperature. The sensor maodifies a voltage signal from the
ECM. The modified signal returns to the ECM as the engine cool-
ant temperature input. The sensor uses a thermistor which is sen-
sitive to the change in temperature. The electrical resistance of the

thermistor decreases as temperature increases.

<Reference data>

Engine coolant tempera-

Voltage* (V
ture °C (°F) oltage* (V)

Resistance (kQ)

-10 (14) 4.4 7.0-11.4
20 (68) 3.5 2.1-2.9
50 (122) 2.3 0.68 - 1.00
90 (194) 1.0 0.236 - 0.260

*. These data are reference values and measured between ECM terminal 19

(Engine coolant temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/
output voltage. Doing so may damage the ECM’s transistor.
Use a ground other than ECM terminals, such as the ground.

On Board Diagnosis Logic

Malfunction is detected when ...

Check Items (Possible Cause)

e An excessively high or low voltage from the sensor is entered

to ECM.

e Harness or connectors (The sensor circuit is open or shorted.)
e Engine coolant temperature sensor

DATA MONITOR
MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-I]

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Wait at least 5 seconds.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-125.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and then turn

“ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with

ECM.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-125.
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DTC 0103 COOLANT TEMP SEN

Wiring Diagram

EC-ECTS-01
ENGINE COOLANT
@ TEMPERATURE
N\aA% SENSOR W Detectable line for DTC

= : Non-detectable line for DTC

|IL|| m @: A/T models

LG/R B ;

LG/R B

..... €0 5]

I‘I‘I- F12 -LI_I

LG/R B

_>
O v B IE— D B
\ I*

LG/R B B

[im] ol ezl

™W GND-A SENS TCM
ECM GND (TRANSMISSION

CONTROL
MODULE)
<>

—

n
w0

©

23— —>J4[s]6 1]2[3]4]s< ——>e[7[8]o]1w0 A
8o [ro[t1 123 4] 15]16] Ut 11]12]13]14]15]16]17] 18] 19]20[21[22]23]24 &

AYGD)
8JB

o
~

25]26]27128129]30]3132{33

34135]3637{38139]40]41]42

a3aalas ] l46]47]48

101]102[103| [104]105{106

107]108[109f [110]111]112

113[114[115] |116]117[118
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DTC 0103 COOLANT TEMP SEN

Diagnostic Procedure €l

1 CHECK ECTS POWER SUPPLY CIRCUIT

MA

1. Turn ignition switch “OFF".
2. Disconnect engine coolant temperature sensor harness connector.

SO

ngine coolant
temperature

EM

LG

%
\\\ FE
{ ST -
Radiator shroud
SEF2287 GL
3. Turn ignition switch “ON".
4. Check voltage between ECTS terminal 2 and ground with CONSULT-II or tester. MT
DISCONNECT
A€ AT
GT:
i[2
TR

Voltage: Approximately 5V

o
PD
(65 & o
S
FA
SEF401Y
OK or NG RA
OK » | GO TO 3.
NG » (GO TO 2. BE
2 DETECT MALFUNCTIONING PART @T
Check the following.
e Harness connectors E230, F12
e Harness for open or short between engine control temperature sensor and ECM RS
» | Repair open circuit or short to ground or short to power in harness or connectors.
BT

3 CHECK ECTS GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.

2. Check harness continuity between ECTS terminal 1 and engine ground. Refer to Wiring Diagram. HA
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG EL
oK » | GO TO 5.
NG » | GO TO 4. SE
IDX
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DTC 0103 COOLANT TEMP SEN

ZD30DDTi

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E230, F12
e Harness connectors F6, M51

e Harness connectors M88, E106

e Harness for open or short between engine coolant temperature sensor and ECM

e Harness for open or short between engine coolant temperature sensor and TCM (Transmission control module)

>

Repair open circuit or short to ground or short to power in harness or connectors.

5 CHECK ENGINE COOLANT TEMPERATURE SENSOR

1. Remove engine coolant temperature sensor from the engine.
2. Check resistance between ECTS terminals 1 and 2 as shown in the figure.

<Reference data>

Temperature °C (°F)

Resistance kQ

2)

B L

20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

20

10+
0} or
- |} — — — 6
- o-- g T Acceptabl
- - - & cceptable
H o o [Ql 1z
54 ? e Ot % 1.0+
‘» 08r
i
0.4fF
‘ 0.2}
0.1—L L 1 1 1
—-20 0 20 40 60 80 100
(—4) (32) (68) (104) (140) (176) (212) SEF304X
Temperature °C (°F)
OK or NG
OK » GO TO 6.
NG » | Replace engine coolant temperature sensor.
6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

>

INSPECTION END
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DTC 0104 VEHICLE SPEED SEN

Vehicle speed
sensor

Description Gl

The vehicle speed sensor is installed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the MA
speedometer. The speedometer then sends a signal to the ECM.

EM
LG
AEC110
ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground. EE
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM'’s transistor. Use a ground other than ECM terminals, such as the ground. CL
TER-
MINAL CV(\)/II_%ER ITEM CONDITION DATAP(IIDC \égltagle and
NO. ulse Signal) MT
0 - Approximately 4.8V
AT
— : VE T T
|Eng|ne is runnlng.| 10
L Lift up the vehicle 5 TE
In 1st gear position o
Vehicle speed is 10 km/h (6 MPH) o
- PD
SEF257Z
26 L/OR Vehicle speed sensor
Approximately 2.2V FA
—— - () e e s gy g s s
|Eng|ne is running. 10 RA
|_ Lift up the vehicle 5
In 2nd gear position o
Vehicle speed is 30 km/h (19 MPH) Bolil BR
SEF258Z
ST
On Board Diagnosis Logic
— ) RS
Malfunction is detected when .... Check Items (Possible Cause)
e The almost 0 km/h (0 MPH) signal from vehicle speed sensor |e Harness or connector
is sent to ECM even when vehicle is being driven. (The vehicle speed sensor circuit is open or shorted.) BT
e Vehicle speed sensor
FHA
EL
SE
IDX
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DTC 0104 VEHICLE SPEED SEN

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm
VHCL SPEED SE XXX km/h

P/N POSI SW OFF

SEF864Y

[ Ecm |o]connecToR]|
26

o o

= SEF811R

Overall Function Check

Use this procedure to check the overall function of the vehicle
speed sensor circuit. During this check, a DTC might not be con-
firmed.

WITH CONSULT-II

4)

Lift up the vehicle.

Start engine.

Read vehicle speed sensor signal in “DATA MONITOR” mode
with CONSULT-II.

The vehicle speed on CONSULT-II should be able to exceed

10 km/h (6 MPH) when rotating wheels with suitable gear
position.

If NG, go to “Diagnostic Procedure”, EC-130.

(E) WITHOUT CONSULT-II

Lift up the vehicle.

Start engine.

Rotate drive wheel by hand.

Check voltage between ECM terminal 26 and ground with
tester.

Voltage should vary betwee n 0 - 4.8V.

If NG, go to “Diagnostic Procedure”,
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DTC 0104 VEHICLE SPEED SEN

ZD30DDTi

Wiring Diagram Gl
IGNITION SWITCH ] EC-VSS-01 MIA
BATTERY ON or START
I : Detectable line for DTC EM
7.5A 10A FUSE BLOCK |Refer to EL-POWER. === Non-detectable line for DTC
(/) @: LHD models
), (u3)
| i <R : RHD models LC
|Li2o]) |Leal) i x1 2:
R w/B 55K <R
x  3:{D
67k : <R
5 7 .
UNIFIED METER CONTROL UNIT
(With speedometer and odo/trip meter) COMBINATION @L
METER
- - FPC CONNECTOR - -
7 b MT
LLs]] [Lze] [ [Les]
B L/OR GY SB
AT
,J—‘ Wse): {L>
51 D : B>
JOINT ==L = TR
CONNECTOR-1 |—.—|' : @"—.—'
M79 GY ® SB
||i|| E127): o
L/OR
E70
........
rJ‘\ p— LG'YJ ts's'l b
e
I I RA
ﬁ B I
.J l [26] [2] ] BR
-1 VSP VEHICLE
= = ECM /‘\ SPEED
@ <D @ <D ~N SENoR
@ ® @ <® ST
RS
_____________________________ 1 Refer to last page (Foldout page). T
[ /=y | 2D,
| 11]12]13[14)/22N15]16]17 1[2]3]==0]4]5
||1I2|3I4I5I6I7I8I9I1OI 18[19]20]21]22]23][24]25]26 : 8|9 10]11]12 E\1,34
l ! HA
| |
I I
1 [27]28]29f30}/ZN\[31[32[33 (l2]3]4]5)
| [aalaslae [ Tsefosleolat]e2 [4a]44[45]46[47[48[40]50]51]52] : Gl lslsl) EL
L e e e ————— a
1]2]a[4Ts = —e[7]8[o[i0] s 1T [oleelololol] Grg) SE
11]12]13[14]15]16[17] 18] 19]20]21]22] 23] 24 W 3[3]3]3| [4]alafa]a]a W Gy
IDX

TEC100M
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Diagnostic Procedure

1 CHECK VEHICLE SPEED SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector and combination meter harness connector.

3. Check harness continuity between ECM terminal 26 and combination meter terminal 26. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 3.
NG » GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M52, F7
e Joint connector-1

e Harness for open or short between ECM and combination meter

» | Repair open circuit or short to ground or short to power in harness or connectors.

3

CHECK SPEEDOMETER FUNCTION

Make sure that speedometer functions properly.

OK or NG
OK » GO TO 5.
NG » GO TO 4.
4 CHECK SPEEDOMETER CIRCUIT FOR OPEN AND SHORT

Check the following.

e Harness connectors E70, E201

e Harness connectors M86, E104 or M21, E127

e Harness for open or short between combination meter and vehicle speed sensor

OK or NG
OK » | Check vehicle speed sensor and combination meter. Refer to El_sectiod.
NG » | Repair open circuit or short to ground or short to power in harness or connectors.
5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END
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DTC 0203 ACCEL POS SW (F/C)

ZD30DDTi

Description

The accelerator switch is installed to the accelerator pedal assem-
bly. The switch senses accelerator position and sends an ON-OFF
signal to the ECM. The ECM uses the signal to control the fuel cut

operation at deceleration for better fuel efficiency.

SEF687V
CONSULT-Il Reference Value in Data Monitor
Mode

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
iti itch: Accelerator pedal: fully released CLOSE
ACCEL SW (FC) ° Ignltlpn switch: ON
(Engine stopped) Accelerator pedal: slightly open OPEN
DECELER F/CUT |e Engine: After warming up Idle OFF

CAUTION:

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Ignition switch “ON"l BATTERY VOLTAGE
Accelerator pedal fully released (11 - 14v)
29 R/L Accelerator switch (F/C)
[Ignition switch “ON”|
Approximately OV
Accelerator pedal depressed

On Board Diagnosis Logic

Malfunction is detected when ....

Check Items (Possible Cause)

e The OFF signal (short) is sent to the ECM for a certain period

of time even when the accelerator pedal is not being

depressed.

e Harness or connectors
(The switch circuit is shorted.)
e Accelerator switch (F/C)

EC-131
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DTC 0203 ACCEL POS SW (F/C)

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure
‘ WITH CONSULT-II

2)
3)

6)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT-II.

Fully depress and fully release accelerator pedal, and wait 15
seconds.

Repeat step 3 at least 29 times.

If DTC is detected, go to “Diagnostic Procedure”, [EC-134.

WITHOUT CONSULT-II

Turn ignition switch “ON”.

Fully depress and fully release accelerator pedal, and then wait
15 seconds.

Repeat step 2 at least 29 times.

Turn ignition switch “OFF”, wait at least 5 seconds and then turn
HONH.

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If DTC is detected, go to “Diagnostic Procedure”, [EC-134.
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DTC 0203 ACCEL POS SW (F/C)

ZD30DDTi

Wiring Diagram

ECM

RELEASED

XDEPRESSED

ACCELERATOR
SWITCH(F/C)

GDRE
@ <®

Omms o]

ey &0

EC-ACC/SW-01

EEE : Detectable line for DTC
m—: Non-detectable line for DTC

{C> : LHD models
®: RHD models

CONNECTOR-3

[

J

ik
N
(=]

@no
L.
I|_m

-

10[11[12]13]14[15]16

|

—=|-=0
—=|=0

EC-133
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DTC 0203 ACCEL POS SW (F/C)

Diagnostic Procedure

1 CHECK ACCELERATOR SWITCH (F/C) GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.
3. Disconnect accelerator switch (F/C) harness connector.

VA

ccelerator pedal ™
SEF688V

4. Check harness continuity between accelerator switch (F/C) terminal 3 and engine ground. Refer to Wiring Diagram.
Continuity should exist.
5. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 3.
NG » GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M51, F6 (RHD models)

e Joint connector-3

e Harness for open or short between accelerator switch (F/C) and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ACCELERATOR SWITCH (F/C) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 29 and accelerator switch (F/C) terminal 1. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 5.
NG » GO TO 4.
4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M51, F6 (RHD models)
e Harness for open or short between ECM and accelerator switch (F/C)

» | Repair open circuit or short to ground or short to power in harness or connectors.

EC-134



DTC 0203 ACCEL POS SW (F/C)

Diagnostic Procedure (Cont'd)

5 CHECK ACCELERATOR SWITCH (F/C) cl
Check continuity between accelerator switch (F/C) connector terminals 1 and 3 under the following conditions.
Accelerator switch MA
(F/C) connector @f@
& DISCONNECT EM
T.8. Conditions Continuity
Accelerator pedal .
——— fully released Should not exist. L@
/
3 ——— Accelerator pedal
depressed Should exist.
SEF274Z [ [F[E
OK or NG
OK » | GO TO 6.
GL
NG » | Replace accelerator pedal assembly.
6 CHECK INTERMITTENT INCIDENT M
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
» | INSPECTION END AT
TR
PD
FA
RA
BR
ST
RS
BT
FHA
EL
SE
IDX
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DTC 0208 OVER HEAT

Description
SYSTEM DESCRIPTION
Sensor Input signal to ECM ECM function Actuator
Vehicle speed sensor Vehicle speed
- - Cooling fan con- .
Engine coolant temperature sensor Engine coolant temperature rol Cooling fan relay
Air conditioner switch Air conditioner “ON” signal

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air condi-
tioner ON signal. The control system has 2-step control [ON/OFF].

OPERATION

Air conditioner switch is “OFF”. Air conditioner switch is “ON”.

o%
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°C (oF)

o <
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dogoses
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fogoseses
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0t
%!
92
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¢
55

K
2
X
b
b0
%
X
0%
5
fose

RS,

‘:::::

:‘:‘:‘
X

<
<X
oo
<2
%
XX
%

%88
:32
K2
f5%s
kS

£
F‘:
KX

20 80 20 80
(12)  (50) (12) (50)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)

Engine coolant temperature
Engine coolant temperature

[ ] : Cooling fan does not operate. BX] : Cooling fan operates. SEF4502

CONSULT-Il Reference Value in Data Monitor

Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Air conditioner switch: OFF OFF

e Engine: After warming up, idle the

AIR COND SIG engine Air conditioner switch: ON ON
(Compressor operates.)
e When cooling fan is stopped. OFF
COOLING FAN
e When cooling fan operates. ON

EC-136



DTC 0208 OVER HEAT

ZD30DDTi

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER 1 \Wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running. | BATTERY VOLTAGE
Cooling fan is not operating (11 - 14v)
14 L Cooling fan relay
|Engine is running.|
|_ Approximately 0.1V
Cooling fan is operating

On Board Diagnosis Logic

This diagnosis continuously monitors the engine coolant temperature.

If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature will

rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated.

Malfunction is detected when ...

Check Items (Possible Cause)

e Cooling fan does not operate properly (Overheat).

e Cooling fan system does not operate properly (Overheat).
e Engine coolant was not added to the system using the proper

filling method.

e Harness or connectors
(The cooling fan circuit is open or shorted.)
e Cooling fan
e Radiator hose
e Radiator
e Radiator cap
o Water pump
e Thermostat
e Fan belt
e Engine coolant temperature sensor
For more information, refer to “MAIN 12 CAUSES OF
OVERHEATING", EC-147.

CAUTION:

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA
(“Changing Engine Coolant”, “ENGINE MAINTENANCE"). Also, replace the engine oil.
1) Fill radiator with coolant up to specified level with a fiIIing sgeed of 2 liters per minute. Be sure to

use coolant with the proper mixture ratio. Refer to MA
“RECOMMENDED LUBRICANTS AND FLUIDS").

i-freeze Coolant Mixture Ratio”,

2) After refilling coolant, run engine to ensure that no water-flow noise is emitted.

EC-137
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DTC 0208 OVER HEAT

ZD30DDTi

MAX,
}K
MIN.

AEC640

ACTIVETEST
COOLING FAN OFF
MONITOR
COOLANTEMP/S

XXX °C

SEF111X

/— Cooling fan
T, Engine coolant

temperature sensor
harness connector

DISCONNECT

€

15042 resistor

MECA475B

Overall Function Check

Use this procedure to check the overall function of the cooling fan.
During this check, a DTC might not be confirmed.

WARNING:

Never remove the radiator cap when the engine is hot. Serious
burns could be caused by high pressure fluid escaping from

the radiator.

Wrap a thick cloth around the cap. Carefully remove the cap

by turning it a quarter turn to allow built-up pressure to
escape. Then turn the cap all the way off.

WITH CONSULT-II

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “Diagnos-
tic Procedure”, .

2) Confirm whether customer filled the coolant or not. If customer
filled the coolantf skiE the following steps and go to “Diagnos-
tic Procedure”, .

3) Turn ignition switch “ON”".

4) Perform “COOLING FAN" in “ACTIVE TEST” mode with CON-
SULT-Il and make sure that cooling fans operate when touch-
ing “HIGH” or “LOW".

If NG, go to “Diagnostic Procedure”, EC-14d.

WITHOUT CONSULT-II

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “Diagnos-
tic Procedure”, .

2) Confirm whether customer filled the coolant or not. If customer
filled the coolantf skig he following steps and go to “Diagnos-
tic Procedure”, EC-140.

3) Disconnect engine coolant temperature sensor harness con-
nector.

4) Connect 150Q resistor to engine coolant temperature sensor
harness connector.

5) Start engine and make sure that cooling fan operates.

Be careful not to overheat engine.
6) If NG, go to “Diagnostic Procedure”, EC-140.
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ZD30DDTi

Wiring Diagram

IGNITION SWITCH BATTERY
ON
1
20A : {LR) FL/JS)E BLOCK 30A
JB
10A : 4:])
Efi2
i
T4H WR

Refer to EL-POWER.

EC-COOL/F-01

NN : Detectable line for DTC
m— Non-detectable line for DTC
: LHD models except for France
: RHD models and for France

R
R W/R R R L
i N WSS W n e Y
of |FaN o of |conobitioner
° RELAY-1 | ° ° RELAY
LI J 3 AT
L WL YL YiB B
To
‘ Y/B = HA-AICMAC,A
> >
o
.ﬂ
[ |
WL WL L — vIL
[ =l |‘"|- ----- r'_|
5K
COOLING
MOTOR-1
E36
= 5 PRI,
=
B B L Y/L
L I
1
l I I ' ma ma
= 1 RFRL ACRLY
o o ECM
— —
__ Refer to last page (Foldout page).
1]2]3]4]5< _—{6]7[8]9]t0 5 1572 |231| ‘IB W2D. (€27
1 [12[13]14]15]16[17]18]19]20]21]22]23]24 W \4]2/
3[6] BR 5] L GY
101[102]103| [104105]106
107[108f109] [110]111]112

113

114|115 [116]117]118

@ A
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DTC 0208 OVER HEAT

ZD30DDTi

Diagnostic Procedure

1 INSPECTION START

Do you have CONSULT-1I?

Yes or No
Yes » GO TO 2.
No » (GO TO 3.
2 | CHECK COOLING FAN OPERATION

@ with CONSULT-II
1. Turn ignition switch “ON”.
2. Perform “COOLING FAN” in “ACTIVE TEST” mode with CONSULT-II.

ACTIVE TEST

COOLINGFAN |  OFF
MONITOR

COOLANTEMP/S | XXX 'C

3. Make sure that cooling fan-1 operates.
OK or NG

SEF646X

OK » | GO TO 12.

NG » (GO TO 4.

EC-140



DTC 0208 OVER HEAT

Diagnostic Procedure (Cont'd)

3 CHECK COOLING FAN OPERATION Cl
® without CONSULT-II
1. Turn ignition switch “OFF”. MIA
2. Disconnect engine coolant temperature sensor harness connector.
3. Connect 150Q resistor to engine coolant temperature sensor harness connector.
4. Restart engine and make sure that cooling fan operates. EM
/— Cooling fan
—F Engine coolant LG

temperature sensor
harness connector

DISCONNECT

€

15042 resistor

'/

FE

GL

MEC475B
OK or NG MT

OK » GO TO 12.

NG » GO TO 4.

AT

TF

PD

[FA

RA

BR

ST

RS

BT

HA

EL
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DTC 0208 OVER HEAT

Diagnostic Procedure (Cont'd)

4 CHECK COOLING FAN POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect cooling fan relay-1.

&>

oe—1- Cooling fan ;elay-1
—~7Y

SEF690V
3. Turn ignition switch “ON”.
4. Check voltage between cooling fan relay-1 terminals 2, 5 and ground with CONSULT-II or tester.
& DISCONNECT (‘ . ﬁ
4 &€ @y
3]
2 X 1] Voltage: Battery voltage
@ O
SEF291Z
OK or NG
OK » (GO TO 6.
NG » (GO TO 5.
5 DETECT MALFUNCTIONING PART

Check the following.

e Fuse block (J/B) connector E112

e 10A fuse or 20A fuse

e 30A fusible links

e Harness for open or short between cooling fan relay-1 and fuse

e Harness for open or short between cooling fan relay-1 and battery

» | Repair open circuit or short to ground or short to power in harness or connectors.

EC-142



DTC 0208 OVER HEAT

Diagnostic Procedure (Cont'd)

6 CHECK COOLING FAN GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".
2. Disconnect cooling fan motor-1 harness connector.

<775 release lover
MVATL

3. Check harness continuity between cooling fan relay-1 terminal 3 and cooling fan motor-1 terminals 1, 3, cooling fan motor-1 ter-
minals 2, 4 and body ground. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

SEF691V

OK or NG
OK » (GO TO 7.
NG » [ Repair open circuit or short to ground or short to power in harness or connectors.
7 CHECK COOLING FAN OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 14 and cooling fan relay-1 terminal 1. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
OK » | GO TO 9.
NG » | GO TO 8.
8 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E127, M21

e Harness connectors M52, F7

e Harness for open or short between cooling fan relay-1 and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

EC-143
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DTC 0208 OVER HEAT

ZD30DDTi

Diagnostic Procedure (Cont'd)

9 CHECK COOLING FAN RELAY-1

Check continuity between cooling fan relay-1 terminals 3 and 5 under the following conditions.

——
O O
Conditions Continuity
[ 12V direct current supply Yes
5 between terminals 1 and 2
l 2 ﬂ No current supply No
3
(S
SEF608X
OK or NG
OK » | GO TO 10.
NG » | Replace cooling fan relay.
10 CHECK COOLING FAN MOTOR-1
Supply battery voltage between the following terminals and check operation.
Cooling fan motor-1
harness connector Terminals
Speed
P B) &)
%ﬁ DISCONNECT CooIing fan Low 1
T.s. Eé}] motor-1 High 1,3 2,4
SEF292Z
OK or NG
OK » |GO TO 11.
NG » | Replace cooling fan motor.
11 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END
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DTC 0208 OVER HEAT

ZD30DDTi

Diagnostic Procedure (Cont'd)

12 CHECK COOLING SYSTEM FOR LEAK

Apply pressure to the cooling system with a tester, and check if the pressure drops.
Testing pressure: 157 kPa (1.57 bar, 1.6 kg/cm 2, 23 psi)

CAUTION:

Higher than the specified pressure may cause radiator damage.

EG17650301
(J33984-A)

SLC754A
Pressure should not drop.
OK or NG
OK » (GO TO 14.
NG » (GO TO 13.
13 DETECT MALFUNCTIONING PART
Check the following for leak.
e Hose
e Radiator
e Water pump (Refer to [LC_sectiod, “Water Pump”.)
» | Repair or replace.
14 CHECK RADIATOR CAP
Apply pressure to cap with a tester and check radiator cap relief pressure.
EG17650301
(J33984-A)
SLC755A

Radiator cap relief pressure:
79 - 98 kPa (0.78 - 0.98 bar, 0.8 - 1.0 kg/cm 2, 11 - 14 psi)

OK or NG

OK » | GO TO 15.

NG » | Replace radiator cap.
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DTC 0208 OVER HEAT

Diagnostic Procedure (Cont'd)

15 CHECK THERMOSTAT
1. Remove thermostat.
2. Check valve seating condition at normal room temperatures.
It should seat tightly.
3. Check valve opening temperature and valve lift.
SLC343
Valve opening temperature:
82°C (180°F) [standard] (Models for cold areas)
76.5°C (170°F) [standard] (Models for except cold areas)
Valve lift:
More than 10 mm/95°C (0.394 in/203°F)
4. Check if valve is closed at 5°C (9°F) below valve opening temperature. For details, refer to LC section, “Thermostat”.
OK or NG
OK » (GO TO 16.
NG » | Replace thermostat.
16 CHECK ENGINE COOLANT TEMPERATURE SENSOR
1. Remove engine coolant temperature sensor.
2. Check resistance between engine coolant temperature sensor terminals 1 and 2 as shown in the figure.
<Reference data>
Temperature °C (°F) Resistance kQ
\ 20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260
201
10+
8_
6L
~ AT
S Acceptable
[ : o
g
e o L ot *%' ég:
o]
T 0.4+
0.2}
0.1 L
-20 O 20 40 60 80 100
(—4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)
SEF304X
OK or NG
OK » | GO TO 17.
NG » | Replace engine coolant temperature sensor.
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DTC 0208 OVER HEAT

Diagnostic Procedure (Cont'd)

17 CHECK MAIN 12 CAUSES @H
If the cause cannot be isolated, go to “MAIN 12 CAUSES OF OVERHEATING”, EC-141.
» [ INSPECTION END MA
Main 12 Causes of Overheating el
Engine Step Inspection item Equipment Standard Reference page LG
OFF 1 e Blocked radiator e Visual No blocking —

e Blocked condenser
e Blocked radiator grille
e Blocked bumper

2 e Coolant mixture e Coolant tester 30 - 50% coolant mixture |See “RECOMMENDED EE
FLUIDS AND LUBRI-
CANTS" in IMA section.

3 e Coolant level e Visual Coolant up to MAX level |See “Changing Engine CL
in reservoir tank and Coolant”, “ENGINE MAIN-
radiator filler neck TENANCE” in MA section.

4 e Radiator cap e Pressure tester 78 - 98 kPa See “System Check”, MIT
(0.78 - 0.98 bar, 0.8 - 1.0 |“ENGINE COOLING SYS-
kglcm?, 11 - 14 psi) TEM” in LC sectiar, AT
59 - 98 kPa (0.59 - 0.98
bar, 0.6 - 1.0 kg/cm?,

9 - 14 psi) (Limit
psi) ( ) TE
ON*2 5 e Coolant leaks e Visual No leaks See “System Check”,
“ENGINE COOLING SYS-
TEM” in L.C section. BD
ON*2 6 e Thermostat e Touch the upper and Both hoses should be hot. | See “Thermostat” and
lower radiator hoses “Radiator”, “ENGINE

COOLING SYSTEM” in FA

ON*1 7 e Cooling fan e Visual Operating See “DTC 0208 OVER BA
HEAT", EC-136.
OFF 8 e Combustion gas leak e Color checker chemical | Negative —
tester 4 gas analyzer BR
ON*3 9 e Coolant temperature e Visual Gauge less than 3/4 —
gauge when driving ST
e Coolant overflow to res- | e Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE MAIN-
TENANCE” in MA sectiod.  [AS
OFF*4 10 e Coolant return from res- | e Visual Should be initial level in See “ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE” in MA sectiod. BT
OFF 11 e Cylinder head e Straight gauge feeler 0.1 mm (0.004 in) Maxi- | See “Inspection”, “CYLIN-
gauge mum distortion (warping) | DER HEAD” in EM sec!
tion. HA
12 e Cylinder block and pis- |e Visual No scuffing on cylinder See “Inspection”, “CYLIN-
tons walls or piston DER BLOCK” in EM_sec
tion. EL

*1: Engine running at idle.

*2: Engine running at 3,000 rpm for 10 minutes. SE
*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.

*4: After 60 minutes of cool down time.

For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC sectiod.
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DTC 0301 ECM 2, DTC 0901 ECM 12

SEC220B

Description

The ECM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the engine.

On Board Diagnosis Logic

Malfunction is detected when ...

Check Items (Possible Cause)

e ECM calculation function is malfunctioning.

e ECM
(ECCS-D control module)

DATA MONITOR
MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure
WITH CONSULT-II

1)
2)
3)
4)

Turn ignition switch “ON”".

Select “DATA MONITOR” mode with CONSULT-II.

Start engine and wait at least 2 seconds.

If DTC is detected, go to “Diagnostic Procedure”, EC-149.

(E) WITHOUT CONSULT-II

1)
2)
3)
4)

5)

Turn ignition switch “ON” and wait at least 2 seconds.

Start engine and wait at least 2 seconds.

Turn ignition switch “OFF”, wait at least 5 seconds and then turn
HON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If DTC is detected, go to “Diagnostic Procedure”, [EC-144.

EC-148



DTC 0301 ECM 2, DTC 0901 ECM 12

Diagnostic Procedure €l

1 INSPECTION START

MIA

@ with CONSULT-II

1. Turn ignition switch “ON”".
2. Select “SELF DIAG RESULTS” mode with CONSULT-II. EM
3. Touch “ERASE".

4. Perform “DTC Confirmation Procedure”, EC-148, again.
5. Is the malfunction displayed again? LG

® without CONSULT-II

1. Turn ignition switch “ON”.

2. Erase the Diagnostic Test Mode Il (Self-diagnostic results) memory.
3. Perform “DTC Confirmation Procedure”, , again.

4. Perform “Diagnostic Test Mode Il (Self-diagnostic results)”.

5. Is the DTC 0301 or 0901 displayed again? EE

Yes or No

Yes » | Replace ECM.

GL

No » | INSPECTION END

T

AT

TF

PD

[FA

RA

BR

ST

RS

BT

HA

EL

SE
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DTC 0402 P9FUEL TEMP SEN

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives the
signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.
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DTC 0402 POIFUEL TEMP SEN

ZD30DDTi

CONSULT-Il Reference Value in Data Monitor

Mode

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLIV

e Engine: After warming up

Approx. 13°CA

INJ TIMG C/V

e Engine: After warming up,

idle the engine.

Approx. 50 - 70%

DECELER F/CUT

e Engine: After warm-
ing up

Idle OFF

BARO SEN

e Ignition switch: ON

Altitude
psi)
12.90 psi)

12.06 psi)

11.36 psi)

Approx. 0 m (0 ft): Approx. 100.62 kPa (1.0062 bar, 1.026 kg/cm?, 14.59
Approx. 1,000 m (3,281 ft): Approx. 88.95 kPa (0.8895 bar, 0.907 kg/cm?,
Approx. 1,500 m (4,992 ft): Approx. 83.16 kPa (0.8316 bar, 0.848 kg/cm?,

Approx. 2,000 m (6,562 ft): Approx. 78.36 kPa (0.7836 bar, 0.799 kg/cm?,

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER 1 \Wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine iS running.
Electronic control fuel .
33 GIY injection pump Warm-up condition Approximately 2.5V
Idle speed
|Engine is running.|
Electronic control fuel .
40 R/B injection pump Warm-up condition Approximately 2.5V
Idle speed
; Engine is running.
52 L/B .El.ectr.onlc control fuel | | Approximately 0.1V
injection pump Idle speed
; Engine is running.
53 L/R ‘Elhectr-onlc control fuel | |_ | Approximately 0.35V
injection pump Idle speed

On Board Diagnosis Logic

Malfunction is detected when ....

Check Items (Possible cause)

e An improper voltage signal from fuel temperature sensor
(Built-into electronic control fuel injection pump) is sent to

injection pump control unit.

e Harness or connectors
(Electronic control fuel injection pump circuit is open or
shorted.)

e Electronic control fuel injection pump

EC-151
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DTC 0402 P9FUEL TEMP SEN

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START"” for at
least 2 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, EC-154.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

3) Turnignition switch “OFF”, wait at least 5 seconds and then turn
“ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-154.

EC-152



MA
EM
LG
FEE
GL
T
AT

ZD30DDTi
EC-INJPMP-01
1: @

23k: <R

@ : LHD models
<R : RHD models

m—— : Non-detectable line for DTC

I : Detectable line for DTC

*1

Wiring Diagram

Refer to EL-POWER.

DTC 0402 POIFUEL TEMP SEN

W
L To
G/W = EC.EGVCNV

A

el

BR

a1
L]

TF

ELECTRONIC
INJECTION
PUMP

EC5

PD
FA

RA
BR

C

ST
RS

Bl__@
1

T (T m @3

[eo]
B

ECM

FoisfE

T
EREGE

EC4

o

BATTERY

MAB DzG

CAN-H

CAN-L

REV

VB

SSOFF

BT
HA
EL
SE
DX

TEC113M

Refer to last page (Foldout page).

M2D, E2D

W

* : This connector is not shown in "HARNESS LAYOUT", EL section.

*
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DTC 0402 P9FUEL TEMP SEN

Diagnostic Procedure

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

harness connector - -
> Electronic control fuel

\( H A\/injection pump
SEF2297
3. Turn ignition switch “ON".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT (~ .
A€ Oy
Eﬂ 7 e e,
1415]6] Voltage: Battery voltage
D S
SEF438Y
OK or NG
OK » (GO TO 3.
NG » (GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M50, F5

e Harness connectors F4, EC4

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

OK » (GO TO 5.

NG » (GO TO 4.

EC-154



DTC 0402 P9FUEL TEMP SEN

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F4, EC4 MIA
e Harness for open or short between electronic control fuel injection pump and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

EM
5 CHECK COMMUNICATION LINE FOR OPEN AND SHORT
1. Check continuity between the following terminals. Refer to Wiring Diagram. LC
Electronic control fuel injection pump ECM
1 33
2 40
5 52
8 53 FE
MTBLO444 | (G
Continuity should exist.
2. Also check harness for short to ground and short to power. 0T
OK or NG
OK » (GO TO 7.
NG » (GO TO 6. AT
6 DETECT MALFUNCTIONING PART TF

Check the following.
e Harness connectors F4, EC4 ED)
e Harness for open or short between electronic control fuel injection pump and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

[FA

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107. RA
OK or NG

OK » | Replace electronic control fuel injection pump. BR

NG » | Repair open circuit or short to ground or short to power in harness or connectors.

ST

RS

BT

HA

EL

SE
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DTC 0403 ACCEL POS SENSOR

Description

The accelerator position sensor is installed on the upper end of the accelerator pedal assembly. The sensor
detects the accelerator position and sends a signal to the ECM. The ECM uses the signal to determine the
amount of fuel to be injected.

The accelerator position switch detects Off-accelerator switch signal and Full-accelerator switch signal and
send these signals to the ECM. The ECM will then determine engine idle conditions. These signals are also
used for diagnosing the accelerator position sensor.

Supply voltage: 5V
(Applied between terminal

No. 1 and 3)
6.0

accelerator
position
switch

6

Output voltage between

—] (4) ! Full terminal No. 2 and 3) l/
El HE %@5 accelerator £ 4.0
B 3 position
1 switch
ﬂ Accelerator
u] X 2] % position 2.0
@ =] sensor

0 45 20 135

Output voltage between terminal No. 2 and 3 (V)

Throttle valve opening angle (deg)

SEF861SA

CONSULT-Il Reference Value in Data Monitor

Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
iti itch: Accelerator pedal: released 0.40 - 0.60V
ACCEL POS SEN | ® Ignltlpn switch: ON p
(Engine stopped) Accelerator pedal: depressed Approx. 4.5V
iti itch: Accelerator pedal: fully depressed |ON
FULL ACCEL SW |® Ignltlgn switch: ON p y aep
(Engine stopped) Except above OFF
iti itch: Accelerator pedal: fully released ON
OFF ACCEL sw | °® Ignltlgn switch: ON p y
(Engine stopped) Accelerator pedal: slightly open OFF

EC-156



DTC 0403 ACCEL POS SENSOR

ZD30DDTi

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER 1 \Wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Ignition switch “ON”
0.4 - 0.6V
’a W Accelerator position sen- Accelerator pedal fully released
sor |Ignition switch “ON”
|_ Approximately 4.5V
Accelerator pedal fully depressed
|Ignition switch “ON” BATTERY VOLTAGE
11 - 14V
a1 AL Accelerator position switch |_ Accelerator pedal fully released ( )
(Idle) |Ignition switch “ON”
Approximately 0V
Accelerator pedal depressed
|Ignition switch “ON”
Approximately OV
32 WIG Accelerator position switch Accelerator pedal released
(Full) |Ignition switch “ON” BATTERY VOLTAGE
Accelerator pedal fully depressed (11 - 14v)
Accelerat iti - — - .
48 G/R ceeleralor posifion sen |Ign|t|on switch “ON” Approximately 5V
sor power supply
|Engine is running.|
Accelerator position sen- .
51 L/W sor ground |_ Warm-up condition Approximately OV
Idle speed

On Board Diagnosis Logic

Malfunction is detected when ...

Check Items (Possible Cause)

e The relation between sensor and switch signal is not in the
normal range during the specified accelerator position.

e Harness or connectors
(The sensor circuit is open or shorted.)
e Accelerator position sensor
e Accelerator position switch
e Accelerator switch (F/C)
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DTC 0403 ACCEL POS SENSOR

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Depress and release fully accelerator pedal slowly.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-161.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON”.

2) Depress and release fully accelerator pedal slowly.

3) Turnignition switch “OFF”, wait at least 5 seconds and then turn
HONH'

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-161.
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ZD30DDTi

DTC 0403 ACCEL POS SENSOR

Wiring Diagram

MA

EC-APS-01

ECM

EM

I : Detectable line for DTC

LG

= Non-detectable line for DTC

@ : LHD models

® - RHD models

FEE
GL
T
AT
TF
PD
[FA
RA

CONNECTOR-4

JOINT

BR

ST
RS

[

]

[Em
0
B

- @3

S
MNR®®
sCle

BT

GY

11141
1

HA

EL

w

1]2]3]4]5l<_ _—>6|7[8[9]i0
11]12]13[14]15[16]17[18]19]20]21[22]23]24

BR

<

Gl2[D W . ()
BR

»

104]105]106|
110{111{112

116{117{118

101]102]108|
107]108]109)
113[114{115

SE

DX

TEC103M

EC-159



DTC 0403 ACCEL POS SENSOR
Wiring Diagram (Cont’d)

pp— EC-APS-02
| |
? I Refer to EL-POWER. I : Detectable line for DTC
20A 10A = : Non-detectable line for DTC
@: LHD models
T T ®: RHD models
S GDRED
x 1: >
:® r_IE127 23K'®
*1 12K ’
@ O
| 2G> I
To
Tj GW P EC-EGVCN
BR BR L
ACCELERATOR
[Eml |I§|| |I§I| o POSITION
FeMy FULL SWITCH
ACCEL Y |ED <D
9 9 o G
2] 5] Lz ACCEL oTHeER |M26): <R>
Ealle Rl Ll L
B/Y w G/W
I | I A RIL WG
]
B/Y
I_l_l
D)
B/Y I
B/Y
[l
SSOFF
ECM
H=H| = = Refer to last page (Foldout page).
5 @ @ [FEH e @D @
3[6] BR GY GY w
1]2]3l4]5< —{6]7]8[9li0 1|2]3]|C]4]5
11]12]13]14]15]16]17[18] 19]20]21[22] 23] 24 6]718]9]l1of11]12 E\1,34

101]102[103| [104]105/106
107]108]109f [110]111]112
113|114[115] |116{117{118

TEC107M
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DTC 0403 ACCEL POS SENSOR

ZD30DDTi

Diagnostic Procedure

1 CHECK OVERALL FUNCTION-I

@ with CONSULT-II

1. Turn ignition switch “ON”".

2. Select “ACCEL POS SEN” in “DATA MONITOR” mode with CONSULT-II.
3. Check “ACCEL POS SEN” signal under the following conditions.

DATA MONITOR
MONITOR NO DTC
ACCEL POS SEN XXXV Conditions ACCEL POS SEN
Accelerator pedal
fully depressed Approx. 4.5V
Accelerator pedal
fully released 0.40 - 0.60V
SEF278Z
® without CONSULT-II
1. Turn ignition switch “ON”".
2. Check voltage between ECM terminal 23 and ground under the following conditions.
CONNECT
A€ @
2N .
T Conditions Voltage
[ ecm o CONNECTOR||
; « Accelerator pedal
23
7‘% fully depressed Approx. 4.5V
N Accelerator pedal
fully releasez 04 - 06V
P &
SEF279Z
OK or NG
OK » | GO TO 2.
NG » GO TO 3.

EC-161
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DTC 0403 ACCEL POS SENSOR

Diagnostic Procedure (Cont'd)

2 ‘ CHECK OVERALL FUNCTION

& With CONSULT-lI

1. Turn ignition switch “ON”.
2. Select “FULL ACCEL SW” and “OFF ACCEL SW" in “DATA MONITOR” mode with CONSULT-II.

3. Check “FULL ACCEL SW” and “OFF ACCEL SW” signal under the following conditions.

(ECM terminal 32)

DATA MONITOR
MONITOR NO DTC
FULL ACCEL SW OFF Conditions FULL ACCEL SW Conditions OFF ACCEL SW
OFF ACCEL SW ON
Accelerator pedal Accelerator pedal
ON ON
fully depressed fully released
Except above OFF Accelerator pedal
OFF
depressed
SEF416Y
® without CONSULT-II
1. Turn ignition switch “ON”.
2. Check voltage between ECM terminals 31, 32 and ground under the following conditions.
CONNECT
A€ €
7 IR " Voltage N Voltage
—n Conditions Conditions (ECM terminal 31)

|o[ connecToR]|

31 32 %\
N/

[ Ecwm
Accelerator pedal

fully released

Accelerator pedal

Battery voltage
fully depressed

Battery voltage

N Except above Approx. 0V 2:;223:? pedal Approx. OV
oo ]
SEF417Y
OK or NG
OK » | INSPECTION END
NG » | GO TO 14.
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DTC 0403 ACCEL POS SENSOR

ZD30DDTi

Diagnostic Procedure (Cont'd)

3 CHECK ACCELERATOR POSITION SENSOR POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect accelerator position sensor harness connector.

Accelerator position
sensor harness conhnector

SEF694V
3. Turn ignition switch “ON”.
4. Check voltage between accelerator position sensor terminal 1 and ground with CONSULT-II or tester.
<
|
DISCONNECT @'@ :ﬁ Voltage: Approximately 5V
@ O
SEF816Y
OK or NG
OK » (GO TO 5.
NG » (GO TO 4.
4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F7, M52 (RHD models)
e Harness for open or short between ECM and accelerator position sensor

» | Repair harness or connectors.
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DTC 0403 ACCEL POS SENSOR

Diagnostic Procedure (Cont'd)

5 CHECK ACCELERATOR POSITION SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screw.

View with charge air cooler removed
( = (Z\

Engine gréund
)

SEF227Z

3. Check harness continuity between accelerator position sensor terminal 3 and engine ground. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG
OK »|GOTO7.
NG » (GO TO 6.
6 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F7, M52 (RHD models)
e Harness for open or short between ECM and accelerator position sensor

» | Repair open circuit or short to ground or short to power in harness or connectors.

7 CHECK ACCELERATOR POSITION SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 23 and accelerator position sensor terminal 2. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
OK » |GO TO 9.
NG » (GO TO 8.
8 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F7, M52 (RHD models)
e Harness for open or short between ECM and accelerator position sensor

» | Repair open circuit or short to ground or short to power in harness or connectors.
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DTC 0403 ACCEL POS SENSOR

Diagnostic Procedure (Cont'd)

9 CHECK ACCELERATOR POSITION SENSOR Cl
@ with CONSULT-II
1. Reconnect all disconnected harness connectors. MIA
2. Turn ignition switch “ON”.
3. Select “DATA MONITOR” mode with CONSULT-II.
4. Check the indication of “ACCEL POS SEN” under the following conditions. EM
DATA MONITOR
MONITOR NO DTC LG
CKPS-RPM (TDC) XXX rpm
Throttle valve conditions ACCEL POS SEN
ACCEL POSSEN XXXV
Completely closed (a) 0.4-0.6V
Partially open Between (a) and (b)
FE
Completely open (b) Approx. 4.5V
GL
SEF818Y
OK or NG MT
OK » GO TO 11.
NG » | Replace accelerator pedal assembly. AT
10 CHECK ACCELERATOR POSITION SENSOR
® without CONSULT-II TP
1. Reconnect all disconnected harness connectors.
2. Turn ignition switch “ON”".
3. Check voltage between ECM terminal 23 and ground under the following conditions. PD
CONNECT L) FA
A€ @)
" ECM |O| CONNECTOR” Throttle valve conditions Voltage FSA
23 Completely closed (a) 0.4 - 0.6V
Partially open Between (a) and (b}
Completely open (b) Approx. 4.5V BR
® S
i ST
SEF407Y
OK or NG RS
OK » | GO TO 12.
NG » | Replace accelerator pedal assembly. BT
11 | RESET ACCELERATOR POSITION SENSOR IDLE POSITION MEMORY HA
@ with CONSULT-II
1. Turn ignition switch “ON”.
2. Select “OFF ACCEL PO SIG” in “ACTIVE TEST” mode with CONSULT-II. EL
3. Touch “CLEAR”.
» | GO TO 13.
SE
IDX
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DTC 0403 ACCEL POS SENSOR
Diagnostic Procedure (Cont'd)

12 RESET ACCELERATOR POSITION SENSOR IDLE POSITION MEMORY

® without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Let engine idle for 10 minutes.

» (GO TO 13.

13 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
» | INSPECTION END

14 CHECK ACCELERATOR POSITION SWITCH POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect accelerator position switch harness connector.

A2 N

Accelerator position

SEF708V
3. Turn ignition switch “ON".
4. Check voltage between accelerator position switch terminal 5 and ground with CONSULT-II or tester.
DISCONNECT
- |
(6]5 T.S.
@ Voltage: Battery voltage
= e
SEF346X
OK or NG
OK » | GO TO 16.
NG » (GO TO 15.
15 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M50, F5 (LHD models)

e Harness for open or short between accelerator position switch and ECM relay
e Harness for open or short between accelerator position switch and ECM

» | Repair harness or connectors.
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DTC 0403 ACCEL POS SENSOR

Diagnostic Procedure (Cont'd)

16 CHECK ACCELERATOR POSITION SWITCH INPUT SIGNAL CIRCUIT- FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between accelerator position switch terminal 6 and ECM terminal 31. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG
OK » | GO TO 18.
NG » GO TO 17.
17 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M52, F7 (RHD models)
e Harness for open or short between ECM and accelerator position switch

» | Repair open circuit or short to ground or short to power in harness or connectors.

18 CHECK ACCELERATOR POSITION SWITCH INPUT SIGNAL CIRCUIT-Il FOR OPEN AND SHORT

1. Check harness continuity between accelerator position switch terminal 4 and ECM terminal 32. Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 20.
NG » GO TO 19.
19 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M52, F7 (RHD models)
e Harness for open or short between ECM and accelerator position switch

» | Repair open circuit or short to ground or short to power in harness or connectors.

20 CHECK ACCELERATOR POSITION SWITCH

Check continuity between accelerator position switch terminals 4 and 5, 5 and 6 under the following conditions.

DISCONNECT
. Between terminals 4 and 5 Between terminals 5 and 6
Y
Conditions Continuity Conditions Continuity
Cf@ .! t) Accelerator pedal Should exist. Accelerator pedal Should exist.
fully depressed fully released
i Accelerat |
Except above Should not exist. d:;fezr;gr peda Should not exist.
B (s
SEF418Y
OK or NG
OK (With CONSULT-II) » GO TO 21.
OK (Without CONSULT-II) » | GO TO 22.
NG » | Replace accelerator pedal assembly.

EC-167
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DTC 0403 ACCEL POS SENSOR

ZD30DDTi

Diagnostic Procedure (Cont'd)

21 RESET ACCELERATOR POSITION SENSOR IDLE POSITION MEMORY

@ with CONSULT-II

1. Turn ignition switch “ON".

2. Select “OFF ACCEL PO SIG” in “ACTIVE TEST” mode with CONSULT-II.
3. Touch “CLEAR”.

» (GO TO 23.

22 | RESET ACCELERATOR POSITION SENSOR IDLE POSITION MEMORY

® without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Let engine idle for 10 minutes.

» | GO TO 23.

23 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» [INSPECTION END
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DTC 0406 INT AIR VOL

On Board Diagnosis Logic Gl
Malfunction is detected when ... Check Items (Possible Cause) MA
e An excessively high voltage from the mass air flow sensor is e Air duct
sent to ECM when engine is running. e Charge air cooler
e Variable nozzle turbocharger control system EM

e Variable nozzle turbocharger

e Mass air flow sensor

e Harness or connectors LG
(The mass air flow sensor circuit is shorted.)

DTC Confirmation Procedure m

NOTE:

If DTC 0406 “INT AIR VOL” displayed with DTC 0102 “MASS EE
AIR FLOW SEN”, perform trouble diagnosis for DTC 0102
“MASS AIR FLOW SEN" first. (See E

CL
MT
. A
DATA MONITOR WITH CONSULT‘“
MONITOR NO DTC 1) Turn ignition switch “ON”.
CKPS-RPM (TDC) XXX rpm 2) Select “DATA MONITOR” mode with CONSULT-II. TF

3) Start engine and warm it up to normal operating temperature.

4) Drive vehicle.

5) Maintain the engine speed more than 4,000 rpm for at least 10 PD
seconds.

6) If DTC is detected, go to “Diagnostic Procedure”, EC-170.

WITHOUT CONSULT-II
sersl7y| 1) Start engine and warm it up to normal operating temperature. RA

[FA

2) Drive vehicle.

3) Maintain the engine speed more than 4,000 rpm for at least 10
seconds. BR

4) Stop vehicle.

5) Turn ignition switch “OFF”, wait at least 5 seconds and then turn

6) ;’Oelr\;,(,).rm “Diagnostic Test Mode Il (Self-diagnostic results)” with ST

7) E%MI'C is detected, go to “Diagnostic Procedure”, EC-170. BS
BT
HA
EL
SE
IDX
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DTC 0406 INT AIR VOL

Diagnostic Procedure

1 CHECK INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.
OK or NG
OK » | GO TO 2.
NG » | Repair or replace.
2 CHECK VARIABLE NOZZLE TURBOCHARGER OVERALL FUNCTION

1. Start engine and let it idle.
2. Make sure that variable nozzle turbocharger control actuator rod moves when revving engine up to 3,000 rpm and returning to
idle.

/1 IN\\L 7/ A\
Variable nozzle turbocharger
control actuator

SEF320Z
OK or NG
OK » |GO TO 3.
NG » | Go to “Diagnostic Procedure” in “VARIABLE NOZZLE TURBOCHARGER CONTROL SOLE-
NOID VALVE", EC-295.
3 CHECK MASS AIR FLOW SENSOR
1. Start engine and warm it up to normal operating temperature.
2. Check voltage between ECM terminal 35 (Mass air flow sensor signal) and ground.
— CONNECT
[ Ecm [o]connecTor]| E__)] Condition Voltage V
35 — - -
Ignition switch “ON” (Engine A
v d. pprox. 1.0
AEN opped)
Idle (Engine is warmed-up to normal
@ operating temperature.) 16-2.0
Idle to about 4,000 rpm* 1.6 - 2.0 to Approx. 4.0
0\ *: Check for linear voltage rise in response to engine
< D O 1 being increased to about 4,000 rpm.
SEF400Y

3. If the voltage is out of specification, disconnect MAFS harness connector and connect it again.
Then repeat above check.

OK or NG
OK » | GO TO 4.
NG » | Replace mass air flow sensor.
4 CHECK INTERMIT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» [INSPECTION END

EC-170



DTC 0407 CRANK POS SEN (TDC)

ZD30DDTi

Description

The crankshaft position sensor (TDC) monitors engine speed by
means of signals from the sensing plate (with three protrusions)
installed to the crankshaft pulley. The data signal output is detected
at ATDC 70° and sent to the ECM. The sensor signal is used for

fuel injection control and fuel injection timing control.

SEF231Z
CONSULT-Il Reference Value in Data Monitor
Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

CKPSIRPM (TDC)

e Tachometer: Connect

e Run engine and compare tachometer indication with the CONSULT-II

value.

Almost the same speed as the
CONSULT-II value.

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the

ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE DATA (DC Voltage and
MINAL COLOR ITEM CONDITION Pulse Signal)
NO.
Approximately OV
— : V)
|Eng|ne is running. 20
10
Warm-up condition 0 \ A
Idle speed 5 ms
SEF333Y
Crankshaft position sensor
a4 L TDC
( ) Approximately OV
(V)
|Engine is running.| 20
10
Warm-up condition 0
Engine speed is 2,000 rpm
SEF334Y
[Engine is running. |
Crankshaft position sensor .
47 B/W (TDC) ground Warm-up condition Approximately OV
Idle speed

EC-171
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DTC 0407 CRANK POS SEN (TDC)

On Board Diagnosis Logic

Malfunction is detected when ...

Check Items (Possible Cause)

e An improper signal from the sensor is sent to ECM during e Harness or connectors

engine running and cranking.

(The sensor circuit is open.)
e Crankshaft position sensor (TDC)

DATA MONITOR
MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

Before performing the following procedure, confirm that bat-
tery voltage is more than 10V.
WITH CONSULT-II

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT-II.

2) Crank engine for at least 1 second.

3) Start engine and run it for at least 2 seconds at idle sEeed.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-174.

(E) WITHOUT CONSULT-II

1) Crank engine for at least 1 second.

2) Start engine and run it for at least 2 seconds at idle speed.

3) Turnignition switch “OFF”, wait at least 5 seconds and then turn
“ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-174.
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ZD30DDTi

DTC 0407 CRANK POS SEN (TDC)

Wiring Diagram
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DTC 0407 CRANK POS SEN (TDC)

ZD30DDTi

Diagnostic Procedure

1 CHECK CRANKSHAFT POSITION SENSOR (TDC) GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground screws.

View with charge air cooler removed

Charge air cooler 0‘

Crankshaft position y/'

sensor (TDC)
harness connector

%@

=

4. Check harness continuity between ECM terminal 47 and terminal 2. Refer to Wiring Diagram.

Continuity should exist.

5. Also check harness for short to ground and short to power.

SEF227Z

Crankshaft
position
sensor (TDC)

SEF230Z

OK or NG
OK » (GO TO 2.
NG » | Repair open circuit or short to ground or short to power in harness or connectors.
2 CHECK CRANKSHAFT POSITION SENSOR (TDC) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between terminal 1 and ECM terminal 44. Refer to Wiring Diagram.

Continuity should exist.

2. Also check harness for short to ground and short to power.

OK or NG
OK » |GO TO 3.
NG » | Repair open circuit or short to ground or short to power in harness or connectors.
3 CHECK CRANKSHAFT POSITION SENSOR SHIELD CIRCUIT

1. Check harness continuity between crankshaft position sensor (TDC) terminal 3 and engine ground. Refer to Wiring Diagram.

Continuity should exist.

2. Also check harness for short to ground and short to power.

OK or NG

OK

>

GO TO 5.

NG

>

GO TO 4.
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DTC 0407 CRANK POS SEN (TDC)

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART @H
Check the following.
e Joint connector-4 VA
e Harness for open or short between crankshaft position sensor (TDC) and engine ground
» | Repair open circuit or short to ground or short to power in harness or connectors.
EM
5 CHECK CRANKSHAFT POSITION SENSOR (TDC) INSTALLATION
Check the clearance between crankshaft position sensor (TDC) and protrusion on the crankshaft pulley. LG
Insulator
Crankshaft position FE
sensor (TDC)
Clearance: 0.2 - 1.8 mm
(0.008 - 0.071 in) CL
" Crankshaft
Clearance: 1+0.8 mm pulley
(0.0390.031 in) MT
JEF293Z
OK or NG
AT
OK » |GO TO 6.
NG » (GO TO 7.
TF
6 REINSTALL CRANKSHAFT POSITION SENSOR (TDC)
1. Remove crankshaft position sensor (TDC). PD
2. Install crankshaft position sensor (TDC) properly.
[@]10 - 11 (1.0 - 1.2, 87 - 104) EA
Insulator
Crankshaft position sensor (TDC)
= RA
Crankshaft position
sensor (TDC) r‘é? :
Clearance: 0.2 - 1.8 mm PJ 25 . 28 R
(0.008 - 0.071 in) 25 - 2.9
">~ Crankshaft 18. - 20). ,
Clearance: 1+0.8 mm pulley (% : Nem (kg-m, ft-1b) [0 25 - 28 ST
(0.039+0.031 in) 'El : Nem (kg-m, in-lb) (2.5 - 2.9, 18 - 20)
JEF2947
» | INSPECTION END RS
BT
HA
EL
SE
IDX
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DTC 0407 CRANK POS SEN (TDC)
Diagnostic Procedure (Cont'd)

7 CHECK CRANKSHAFT POSITION SENSOR (TDC)-I

1. Loosen the fixing bolt and remove the crankshaft position sensor (TDC).
2. Visually check the sensor for chipping.

SEF232Z
OK or NG
OK » (GO TO 8.
NG » [ Replace crankshaft position sensor (TDC).
8 CHECK CRANKSHAFT POSITION SENSOR (TDC)-II
1. Disconnect crankshaft position sensor (TDC) harness connector.
2. Check resistance between crankshaft position sensor (TDC) terminals 1 and 2.
& DISCONNECT (‘
Ae®
1213 Resistance: 1,287 - 1,573Q [at 20°C (68°F)]
= L
SEF2957
OK or NG
OK » (GO TO 9.
NG » | Replace crankshaft position sensor (TDC).
9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END
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DTC 0502 BATTERY VOLTAGE

On Board Diagnosis Logic Gl
The ECM checks if battery voltage is within the tolerance range for the engine control system.
Malfunction is detected when ... Check Items (Possible Cause) A
e An abnormally high voltage from the battery is sent to ECM. e Incorrect jump starting
e Battery EM
e Alternator
e ECM
LG

DTC Confirmation Procedure
With CONSULT-II m

1) Check the following.

e Jumper cables are connected for jump starting. EE
e Battery or alternator has been replaced.

If the result is “Yes” for one item or more, skip the following steps and go to “Diagnostic Procedure”,

EC-177. CL
2) Check that the positive battery terminal is connected to battery properly. If NG, reconnect it properly.
3) Check that the alternator functions properly. Refer to (“CHARGING SYSTEM").
4) Turn ignition switch “ON” and select “DATA MONITOR” mode with CONSULT-II. MT

5) Wait one minute.
6) If DTC is detected, go to “Diagnostic Procedure”, EC-177.

If DTC is not detected, go to next step. AT
7) Start engine and wait one minute at idle.
8) If DTC is detected, go to “Diagnostic Procedure”, EC-171. TE
@ Without CONSULT-II

1) Check the following. Ep)
e Jumper cables are connected for jump starting.

e Battery or alternator has been replaced.

If the result is “Yes” for one item or more, skip the following steps and go to “Diagnostic Procedure”, [p

2) Check that the positive battery terminal is connected to battery properly. If NG, reconnect it properly.
3) Check that the alternator functions properly. Refer to (“CHARGING SYSTEM"). RA
4) Turn ignition switch “ON” and wait one minute.
5) Turn ignition switch “OFF”, wait 5 seconds and then turn “ON”.
6) Perform “Diagnostic Test Mode Il (Self-diagnostic result)” with ECM. BR
7) If DTC is detected, go to “Diagnostic Procedure”, .

If DTC is not detected, go to next step.
8) Start engine and wait one minute at idle. ST
9) Turn ignition switch “OFF”, wait 5 seconds and then turn “ON”.
10) Perform “Diagnostic Test Mode Il (Self-diagnostic result)” with ECM.

11) If DTC is detected, go to “Diagnostic Procedure”, ) RS
Diagnostic Procedure
g BT
1 INSPECTION START
Are jumper cables connected for the jump starting? HA
Yes or No
Yes » GO TO 3. EL
No » GO TO 2.
SE
IDX
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DTC 0502 BATTERY VOLTAGE

ZD30DDTi

Diagnostic Procedure (Cont'd)

2

CHECK BATTERY AND ALTERNATOR

Check that the proper type of battery and alternator is installed.
Refer to EL_section (‘BATTERY” and “CHARGING SYSTEM”").

OK or NG
OK » GO TO 5.
NG » | Replace with a proper one.
3 CHECK JUMPER CABLES INSTALLATION

Check that the jumper cables are connected in the correct sequence.

2nd vehicle’s
battery for
boosting

Vehicle being
jump started

SEF488Z
OK or NG

OK » (GO TO 4.

NG » | Reconnect jumper cables properly.

4 CHECK BATTERY FOR BOOSTER

Check that the battery for the booster is a 12V battery.

OK or NG
OK » | GO TO 5.
NG » | Change the vehicle for booster.
5 PERFORM DTC CONFIRMATION PROCEDURE AGAIN

Perform “DTC Confirmation Procedure”, EC-177, again.

OK or NG
OK » (GO TO 6.
NG » | Replace ECM.
6 CHECK ELECTRICAL PARTS DAMAGE
Check the following for damage.
e Wiring harness and harness connectors for burn
e Fuses for short
OK or NG
OK » | INSPECTION END
NG » | Repair or replace malfunctioning part.
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DTC 0504 A/T COMM LINE

System Description Gl

These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/
deceleration. MA
Voltage signals are exchanged between ECM and TCM (Transmission control module).

ECM Terminals and Reference Value EM
Specification data are reference values and are measured between each terminal and ground.
CAUTION: LG
Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground. n
TER- 1 \Wire
MINAL | o' On ITEM CONDITION DATA (DC Voltage)
NO. FE
Voltage goes high up
once in a few seconds CL
_ o \)
24 PU/W | A/T signal No. 1 |Engine is running. | 10 0T
37 P/B A/T signal No. 2 Warm-up condition 5
58 L/IOR | A/T signal No. 4 Idle speed 0
AT
SEF448Z
TF
|Engine is running.|
Warm-up condition Approximately OV
Idle speed PD
30 P A/T signal No. 3
|Engine is running.|
Warm-up condition Approximately 7.7V FA
Engine speed is 2,000 rpm
RA
On Board Diagnosis Logic
— ) BR
Malfunction is detected when ... Check Items (Possible Cause)

e ECM receives incorrect voltage from TCM (Transmission con- | e Harness or connectors ST
trol module) continuously. [The circuit between ECM and TCM (Transmission control
module) is open or shorted.]

RS

BT

HA

EL

SE
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DTC 0504 A/T COMM LINE

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpi

m

SEF817Y

[ Ecm o[connecToR]

CONNECT
A€

24,30, 37, 58

Bl

P
(@\Z@ P &

SEF301Z

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

With CONSULT-I

Start engine.

Select “DATA MONITOR” mode with CONSULT-II.

Set selector lever to “D” position.

Accelerate up to 60 km/h (37 MPH) gradually on the accelera-
tor pedal.

Do not accelerate with shift down.

Stop the vehicle with engine running.

If DTC is detected, go to “Diagnostic Procedure”, [EC-182.

Overall Function Check

Use this procedure to check the overall function of the A/T control
circuit. During this check, a DTC might not be confirmed.

(E) Without CONSULT-II

1)
2)

3)

4)

Start engine.

Read the voltage signal between ECM terminals 24, 30, 37, 58
and ground with an oscilloscope.

Verify that the oscilloscope screen shows the signal wave as
shown under “ECM Terminals and Reference Value” on the
previous page.

If NG, go to “Diagnostic Procedure”, EC-182.
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DTC 0504 A/T COMM LINE

Wiring Diagram

MA
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DTC 0504 A/T COMM LINE

Diagnostic Procedure

1 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector and TCM (Transmission control module) harness connector.

» §

Driver’s side instrument
lower cover removed

SEF519VA
SEF792V
ECM TCM
24 5
30 7
37 6
58 9
MTBL0532
Continuity should exist.
OK or NG
OK » (GO TO 3.
NG » |GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E106, M88

e Harness connectors M51, F6

e Harness connectors E104, M86 (RHD models)

e Harness for open or short between ECM and TCM (Transmission control module)

» | Repair harness or connectors.

EC-182



DTC 0504 A/T COMM LINE

Diagnostic Procedure (Cont'd)

3 CHECK INPUT SIGNAL CIRCUIT

1. Check harness continuity between ECM terminal 24 and ground, ECM terminal 30 and ground, ECM terminal 37 and ground,

ECM terminal 58 and ground. Refer to Wiring Diagram. MIA
Continuity should not exist.

2. Also check harness for short to ground and short to power.

OK or NG EM

OK » (GO TO 5.

NG » | GO TO 4. LG

4 DETECT MALFUNCTIONING PART

Check the harness for open or short between ECM and TCM (Transmission control module).

» | Repair open circuit short to ground or short to power in harness. EE

5 CHECK INTERMITTENT INCIDENT

GL

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END

T

AT
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[FA
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DTC 0701 P1ICAM POS SEN

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives the
signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.
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DTC 0701 P1ICAM POS SEN

ZD30DDTi

CONSULT-Il Reference Value in Data Monitor

Mode

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLIV

e Engine: After warming up

Approx. 13°CA

INJ TIMG C/V

e Engine: After warming up,
idle the engine.

Approx. 50 - 70%

DECELER F/CUT

e Engine: After warm-

. Idle
ing up

OFF

BARO SEN

e Ignition switch: ON

Altitude
psi)
12.90 psi)

12.06 psi)

11.36 psi)

Approx. 0 m (0 ft): Approx. 100.62 kPa (1.0062 bar, 1.026 kg/cm?, 14.59
Approx. 1,000 m (3,281 ft): Approx. 88.95 kPa (0.8895 bar, 0.907 kg/cm?,
Approx. 1,500 m (4,992 ft): Approx. 83.16 kPa (0.8316 bar, 0.848 kg/cm?,

Approx. 2,000 m (6,562 ft): Approx. 78.36 kPa (0.7836 bar, 0.799 kg/cm?,

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running.|
Electronic control fuel .
33 GIY injection pump Warm-up condition Approximately 2.5V
Idle speed
|Engine is running. |
Electronic control fuel .
40 R/B injection pump Warm-up condition Approximately 2.5V
Idle speed
Electroni trol fuel Engine is running. )
52 L/B . .ec r.onlc controtiue | | Approximately 0.1V
injection pump dle speed
Electronic control fuel Engine is running. .
53 |LR Slectron . | | Approximately 0.35V
injection pump Idle speed

On Board Diagnosis Logic

Malfunction is detected when ....

Check Items (Possible cause)

e An improper voltage signal from cam position sensor (Built-
into electronic control fuel injection pump) is sent to injection

pump control unit.

shorted.)

e Harness or connectors
(Electronic control fuel injection pump circuit is open or

e Electronic control fuel injection pump
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DTC 0701 P1ICAM POS SEN

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START"” for at
least 2 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, EC-188.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

3) Turnignition switch “OFF”, wait at least 5 seconds and then turn
“ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-188.

EC-186



MA
EM
LG
FEE
GL
T
AT

ZD30DDTi
EC-INJPMP-01
1: @

23k: <R

@ : LHD models
<R : RHD models

m—— : Non-detectable line for DTC

I : Detectable line for DTC

*1

Wiring Diagram

Refer to EL-POWER.

DTC 0701 P1ICAM POS SEN

W
L To
G/W = EC.EGVCNV

A

el

BR

a1
L]

TF

ELECTRONIC
INJECTION
PUMP

EC5

PD
FA

RA
BR

C

ST
RS

Bl__@
1

T (T m @3

[eo]
B

ECM

FoisfE

T
EREGE

EC4

o

BATTERY

MAB DzG

CAN-H

CAN-L

REV

VB

SSOFF

BT
HA
EL
SE
DX

TEC113M

Refer to last page (Foldout page).

M2D, E2D

W

* : This connector is not shown in "HARNESS LAYOUT", EL section.

*
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DTC 0701 P1ICAM POS SEN

Diagnostic Procedure

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

View with engine re
=

harness connector ™ N
> Electronic control fuel

\( , , Q%injection pump
SEF2297
3. Turn ignition switch “ON".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT (‘ .
H4E Q) y
Eﬂ 7 e e,
(4]5[6] Voltage: Battery voltage
D S
SEF438Y
OK or NG
OK » (GO TO 3.
NG » (GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M50, F5

e Harness connectors F4, EC4

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

OK » (GO TO 5.

NG » (GO TO 4.

EC-188



DTC 0701 P1ICAM POS SEN

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F4, EC4 MIA
e Harness for open or short between electronic control fuel injection pump and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

EM
5 CHECK COMMUNICATION LINE FOR OPEN AND SHORT
1. Check continuity between the following terminals. Refer to Wiring Diagram. LC
Electronic control fuel injection pump ECM
1 33
2 40
5 52
8 53 FE
MTBLO444 | (G
Continuity should exist.
2. Also check harness for short to ground and short to power. 0T
OK or NG
OK » (GO TO 7.
NG » (GO TO 6. AT
6 DETECT MALFUNCTIONING PART TF

Check the following.
e Harness connectors F4, EC4 ED)
e Harness for open or short between electronic control fuel injection pump and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

[FA

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107. RA
OK or NG

OK » | Replace electronic control fuel injection pump. BR

NG » | Repair open circuit or short to ground or short to power in harness or connectors.

ST

RS

BT

HA

EL

SE

EC-189



DTC 0702 P2[0DC PULSE SIG

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives the
signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

EC-190



DTC 0702 P20DC PULSE SIG

ZD30DDTi

CONSULT-Il Reference Value in Data Monitor

Mode

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLIV

e Engine: After warming up

Approx. 13°CA

INJ TIMG C/V

e Engine: After warming up,

idle the engine.

Approx. 50 - 70%

DECELER F/CUT

e Engine: After warm-
ing up

Idle OFF

BARO SEN

e Ignition switch: ON

Altitude
psi)
12.90 psi)

12.06 psi)

11.36 psi)

Approx. 0 m (0 ft): Approx. 100.62 kPa (1.0062 bar, 1.026 kg/cm?, 14.59
Approx. 1,000 m (3,281 ft): Approx. 88.95 kPa (0.8895 bar, 0.907 kg/cm?,
Approx. 1,500 m (4,992 ft): Approx. 83.16 kPa (0.8316 bar, 0.848 kg/cm?,

Approx. 2,000 m (6,562 ft): Approx. 78.36 kPa (0.7836 bar, 0.799 kg/cm?,

CAUTION:

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER 1 \Wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine iS running.
Electronic control fuel .
33 GIY injection pump Warm-up condition Approximately 2.5V
Idle speed
|Engine is running.|
Electronic control fuel .
40 R/B injection pump Warm-up condition Approximately 2.5V
Idle speed
; Engine is running.
52 L/B .El.ectr.onlc control fuel | | Approximately 0.1V
injection pump Idle speed
; Engine is running.
53 L/R ‘Elhectr-onlc control fuel | |_ | Approximately 0.35V
injection pump Idle speed

On Board Diagnosis Logic

Malfunction is detected when ....

Check Items (Possible cause)

e Injection pump control unit input signal [Crankshaft position
sensor (TDC) signal] processing function is malfunctioning.

e Harness or connectors
(Electronic control fuel injection pump circuit is open or
shorted.)

e Electronic control fuel injection pump

EC-191
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DTC 0702 P2[0DC PULSE SIG

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

4)

Turn ignition switch “ON” and wait at least 2 seconds.

Select “DATA MONITOR” mode with CONSULT-II.

Start engine and run it for at least 2 seconds at idle speed.

(If engine does not run, turn ignition switch to “START"” for at
least 2 seconds.)

If DTC 0407 is detected, go to “Diagnostic procedure”, EC-174.
If DTC 0702 is detected, go to “Diagnostic Procedure”,

(E) WITHOUT CONSULT-II

1)
2)
3)
4)

5)

Turn ignition switch “ON” and wait at least 2 seconds.

Start engine and run it for at least 2 seconds at idle speed.

(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

Turn ignition switch “OFF”, wait at least 5 seconds and then turn
“ONH'

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If DTC 0407 is detected, go to “Diagnostic Procedure”, EC-174.
If DTC 0702 is detected, go to “Diagnostic Procedure”, EC-194.

EC-192



MA
EM
LG
FEE
GL

ZD30DDTi
EC-INJPMP-01

@ : LHD models

m—— : Non-detectable line for DTC

I : Detectable line for DTC

Wiring Diagram

Refer to EL-POWER.

DTC 0702 P20DC PULSE SIG

el

BR

T

BATTERY

T
AT

<R : RHD models
"D
23k: <R

*1

W
L To
G/W = EC.EGVCNV

LT

TF

o

Jlhme

ELECTRONIC
INJECTION
PUMP

EC5

PD
FA

RA
BR

C

ST
RS

Bl__@
1

T (T m @3

[eo]
B

ECM

FoisfE

T
EREGE

EC4

MAB DzG

CAN-H

CAN-L

REV

VB

SSOFF

BT
HA
EL
SE
DX

TEC113M

Refer to last page (Foldout page).

M2D, E2D

W

* : This connector is not shown in "HARNESS LAYOUT", EL section.

*
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DTC 0702 P2[0DC PULSE SIG

Diagnostic Procedure

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

View with engine re
=

harness connector ™ N
> Electronic control fuel

\( , , Q%injection pump
SEF2297
3. Turn ignition switch “ON".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT (‘ .
H4E Q) y
Eﬂ 7 e e,
(4]5[6] Voltage: Battery voltage
D S
SEF438Y
OK or NG
OK » (GO TO 3.
NG » (GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M50, F5

e Harness connectors F4, EC4

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

OK » (GO TO 5.

NG » (GO TO 4.

EC-194



DTC 0702 P2[0DC PULSE SIG

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F4, EC4 MIA
e Harness for open or short between electronic control fuel injection pump and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

EM
5 CHECK COMMUNICATION LINE FOR OPEN AND SHORT
1. Check continuity between the following terminals. Refer to Wiring Diagram. LC
Electronic control fuel injection pump ECM
1 33
2 40
5 52
8 53 FE
MTBLO444 | (G
Continuity should exist.
2. Also check harness for short to ground and short to power. 0T
OK or NG
OK » (GO TO 7.
NG » (GO TO 6. AT
6 DETECT MALFUNCTIONING PART TF

Check the following.
e Harness connectors F4, EC4 ED)
e Harness for open or short between electronic control fuel injection pump and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

[FA

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107. RA
OK or NG

OK » | Replace electronic control fuel injection pump. BR

NG » | Repair open circuit or short to ground or short to power in harness or connectors.
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DTC 0703 P3[PUMP COMM LINE

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives the
signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

EC-196



DTC 0703 P3[PUMP COMM LINE

ZD30DDTi

CONSULT-Il Reference Value in Data Monitor

Mode

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLIV

e Engine: After warming up

Approx. 13°CA

e Engine: After warming up,

INJ TIMG C/V

idle the engine.

Approx. 50 - 70%

DECELER F/CUT

e Engine: After warm-
ing up

Idle OFF

BARO SEN

e Ignition switch: ON

Altitude
psi)
12.90 psi)

12.06 psi)

11.36 psi)

Approx. 0 m (0 ft): Approx. 100.62 kPa (1.0062 bar, 1.026 kg/cm?, 14.59
Approx. 1,000 m (3,281 ft): Approx. 88.95 kPa (0.8895 bar, 0.907 kg/cm?,
Approx. 1,500 m (4,992 ft): Approx. 83.16 kPa (0.8316 bar, 0.848 kg/cm?,

Approx. 2,000 m (6,562 ft): Approx. 78.36 kPa (0.7836 bar, 0.799 kg/cm?,

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running.|
Electronic control fuel .
33 GIY injection pump Warm-up condition Approximately 2.5V
Idle speed
|Engine is running. |
Electronic control fuel .
40 R/B injection pump Warm-up condition Approximately 2.5V
Idle speed
Electroni trol fuel Engine is running. )
52 L/B . .ec r.onlc controtiue | | Approximately 0.1V
injection pump dle speed
Electronic control fuel Engine is running. .
53 |LR Slectron . | | Approximately 0.35V
injection pump Idle speed

On Board Diagnosis Logic

Malfunction is detected when ....

Check Items (Possible cause)

e Injection pump control unit receives incorrect voltage signal

from ECM continuously.

e Harness or connectors
(Electronic control fuel injection pump circuit is open or
shorted.)

e Electronic control fuel injection pump

EC-197
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DTC 0703 P3[PUMP COMM LINE

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START"” for at
least 2 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, [EC-200.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

3) Turnignition switch “OFF”, wait at least 5 seconds and then turn
“ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-200.

EC-198



MA
EM
LG
FEE
GL
T
AT

ZD30DDTi
EC-INJPMP-01
1: @

23k: <R

@ : LHD models
<R : RHD models

m—— : Non-detectable line for DTC

I : Detectable line for DTC

*1

Wiring Diagram

Refer to EL-POWER.

DTC 0703 P3[PUMP COMM LINE

W
L To
G/W = EC.EGVCNV

A

el

BR

a1
L]

TF

ELECTRONIC
INJECTION
PUMP

EC5

PD
FA

RA
BR

C

ST
RS

Bl__@
1

T (T m @3

[eo]
B

ECM

FoisfE

T
EREGE

EC4

o

BATTERY

MAB DzG

CAN-H

CAN-L

REV

VB

SSOFF

BT
HA
EL
SE
DX

TEC113M

Refer to last page (Foldout page).

M2D, E2D

W

* : This connector is not shown in "HARNESS LAYOUT", EL section.

*
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DTC 0703 P3[PUMP COMM LINE

Diagnostic Procedure

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

View with engine re
=

harness connector ™ N
> Electronic control fuel

\( , , Q%injection pump
SEF2297
3. Turn ignition switch “ON".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT (‘ .
H4E Q) y
Eﬂ 7 e e,
(4]5[6] Voltage: Battery voltage
D S
SEF438Y
OK or NG
OK » (GO TO 3.
NG » (GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M50, F5

e Harness connectors F4, EC4

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

OK » (GO TO 5.

NG » (GO TO 4.

EC-200



DTC 0703 P3[PUMP COMM LINE

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F4, EC4 MIA
e Harness for open or short between electronic control fuel injection pump and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

EM
5 CHECK COMMUNICATION LINE FOR OPEN AND SHORT
1. Check continuity between the following terminals. Refer to Wiring Diagram. LC
Electronic control fuel injection pump ECM
1 33
2 40
5 52
8 53 FE
MTBLO444 | (G
Continuity should exist.
2. Also check harness for short to ground and short to power. 0T
OK or NG
OK » (GO TO 7.
NG » (GO TO 6. AT
6 DETECT MALFUNCTIONING PART TF

Check the following.
e Harness connectors F4, EC4 ED)
e Harness for open or short between electronic control fuel injection pump and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

[FA

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107. RA
OK or NG

OK » | Replace electronic control fuel injection pump. BR

NG » | Repair open circuit or short to ground or short to power in harness or connectors.
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DTC 0704 PA[SPILL/V CIRC, DTC 0706 P6[SPILL VALVE

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives the
signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

EC-202



DTC 0704 P4[SPILL/V CIRC, DTC 0706 P6[SPILL VALVE

CONSULT-Il Reference Value in Data Monitor

Mode

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FUEL TEMP SEN e Engine: After warming up More than 40°C (104°F)
SPILL/V e Engine: After warming up Approx. 13°CA

e Engine: After warming up,

INJ TIM
J G N idle the engine.

Approx. 50 - 70%

e Engine: After warm-

DECELER F/CUT .
ing up

Idle

OFF

BARO SEN e Ignition switch: ON

Altitude
psi)
12.90 psi)

12.06 psi)

11.36 psi)

Approx. 0 m (0 ft): Approx. 100.62 kPa (1.0062 bar, 1.026 kg/cm?, 14.59
Approx. 1,000 m (3,281 ft): Approx. 88.95 kPa (0.8895 bar, 0.907 kg/cm?,
Approx. 1,500 m (4,992 ft): Approx. 83.16 kPa (0.8316 bar, 0.848 kg/cm?,

Approx. 2,000 m (6,562 ft): Approx. 78.36 kPa (0.7836 bar, 0.799 kg/cm?,

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running.|
Electronic control fuel .
33 GIY injection pump Warm-up condition Approximately 2.5V
Idle speed
|Engine is running. |
Electronic control fuel .
40 R/B injection pump Warm-up condition Approximately 2.5V
Idle speed
Electroni trol fuel Engine is running. )
52 L/B . .ec r.onlc controtiue | | Approximately 0.1V
injection pump dle speed
Electronic control fuel Engine is running. .
53 |LR Slectron . | | Approximately 0.35V
injection pump Idle speed

On Board Diagnosis Logic

Malfunction is detected when ....

Check Items (Possible cause)

e Spill valve (Built-into electronic control fuel injection pump)

does not function properly.

shorted.)

e Harness or connectors
(Electronic control fuel injection pump circuit is open or

e Electronic control fuel injection pump

EC-203
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DTC 0704 PA[SPILL/V CIRC, DTC 0706 P6[SPILL VALVE

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START"” for at
least 2 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, [EC-206.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

3) Turnignition switch “OFF”, wait at least 5 seconds and then turn
“ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-206.

EC-204



DTC 0704 PA[SPILL/V CIRC, DTC 0706 P6[SPILL VALVE

Wiring Diagram Gl
BATTERY EC-INJPMP-01 MA
n
. I Refer to EL-POWER.
S EM
20A 10A
| | n
BR L LG
GDORED
@2 :<r>
Gz
Wse): > M2
BR L
| @:>
BIR BR I : Detectable line for DTC
|—|+|—| m W6=I| m—— : Non-detectable line for DTC @L
o on |EcM @: LHD models
% I] I] RELAY <R : RHD models
Q ? MT
0 = R
BY W GW 28K <BD
Holes | AT
BIY W GW = £6-Eave
o w L — TE
EC4 L
=1
[7] ELECTRONIC PD
CONTROL
FUEL
INJECTION
PUMP FA
EC5
| [ 5 5 Ry
.—.1 G ﬂ v OR B/R RA
| | 082 20 - e -0 -2
B/Y w w w GlY R/B LB LR B BR
[Cal [Fell [l [Frell [Fal ol el [l
SSOFF VB VB REV CAN-L CAN-H  MAB DZG
ECM B B B
e ST
(F8) ®
L a !
RS
[T1H2] Refer to last page (Foldout page).
12 1[2]3]4]5 6]7]8]9]t0
g g 3[4]5]6 MV?,O 11]12[13]14]15]16]17]18]19]20]21]22[23]24 MV?IQ 3GE) BT
12]s[C[4]5] == A
6]718]9]l10l11]12 W
* : This connector is not shown in "HARNESS LAYOUT", EL section.
EL
101[102|103| [104f105/108
107[108100| [110[111[112 SE
113|114[115] [116]117[118
IDX

TEC113M

EC-205



DTC 0704 PA[SPILL/V CIRC, DTC 0706 P6[SPILL VALVE

Diagnostic Procedure

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

View with engine re
=

harness connector ™ N
> Electronic control fuel

\( , , Q%injection pump
SEF2297
3. Turn ignition switch “ON".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT (‘ .
H4E Q) y
Eﬂ 7 e e,
(4]5[6] Voltage: Battery voltage
D S
SEF438Y
OK or NG
OK » (GO TO 3.
NG » (GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M50, F5

e Harness connectors F4, EC4

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

OK » (GO TO 5.

NG » (GO TO 4.

EC-206



DTC 0704 PA[SPILL/V CIRC, DTC 0706 P6[SPILL VALVE

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F4, EC4 MIA
e Harness for open or short between electronic control fuel injection pump and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

EM
5 CHECK COMMUNICATION LINE FOR OPEN AND SHORT
1. Check continuity between the following terminals. Refer to Wiring Diagram. LC
Electronic control fuel injection pump ECM
1 33
2 40
5 52
8 53 FE
MTBLO444 | (G
Continuity should exist.
2. Also check harness for short to ground and short to power. 0T
OK or NG
OK » (GO TO 7.
NG » (GO TO 6. AT
6 DETECT MALFUNCTIONING PART TF

Check the following.
e Harness connectors F4, EC4 ED)
e Harness for open or short between electronic control fuel injection pump and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

[FA

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107. RA
OK or NG

OK » | Replace electronic control fuel injection pump. BR

NG » | Repair open circuit or short to ground or short to power in harness or connectors.

ST

RS

BT

HA

EL

SE

EC-207



DTC 0705 P5[PUMP C/MODULE

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives the
signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

EC-208



DTC 0705 P5IPUMP C/MODULE

ZD30DDTi

CONSULT-Il Reference Value in Data Monitor
Mode

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FUEL TEMP SEN e Engine: After warming up More than 40°C (104°F)
SPILL/V e Engine: After warming up Approx. 13°CA

e Engine: After warming up,

INJ TIM
J G N idle the engine.

Approx. 50 - 70%

e Engine: After warm-

DECELER F/CUT .
ing up

Idle

OFF

BARO SEN e Ignition switch: ON

Altitude

Approx. 0 m (0 ft): Approx. 100.62 kPa (1.0062 bar, 1.026 kg/cm?, 14.59

psi)

Approx. 1,000 m (3,281 ft): Approx. 88.95 kPa (0.8895 bar, 0.907 kg/cm?,

12.90 psi)

Approx. 1,500 m (4,992 ft): Approx. 83.16 kPa (0.8316 bar, 0.848 kg/cm?,

12.06 psi)

Approx. 2,000 m (6,562 ft): Approx. 78.36 kPa (0.7836 bar, 0.799 kg/cm?,

11.36 psi)

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running.|
Electronic control fuel .
33 GIY injection pump Warm-up condition Approximately 2.5V
Idle speed
|Engine is running. |
Electronic control fuel .
40 R/B injection pump Warm-up condition Approximately 2.5V
Idle speed
Electroni trol fuel Engine is running. )
52 L/B . .ec r.onlc controtiue | | Approximately 0.1V
injection pump dle speed
Electronic control fuel Engine is running. .
53 |LR Slectron . | | Approximately 0.35V
injection pump Idle speed

On Board Diagnosis Logic

Malfunction is detected when ....

Check Items (Possible cause)

e Injection pump control unit does not function properly.

e Electronic control fuel injection pump

EC-209
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DTC 0705 P5[PUMP C/MODULE

DATA MONITOR
MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START"” for at
least 2 seconds.)

4) 1f DTC is detected, go to “Diagnostic Procedure”, EC-210.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

3) Turnignition switch “OFF”, wait at least 5 seconds and then turn
“ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-210.

Diagnostic Procedure

1 | INSPECTION START

@ with CONSULT-II
1. Turn ignition switch “ON”.

2. Select “SELF DIAG RESULTS” mode with CONSULT-II.

3. Touch “ERASE".

4. Perform “DTC Confirmation Procedure”, EC-210, again.

5. Is the malfunction displayed again

?

$ Without CONSULT-II
1. Turn ignition switch “ON”.
2. Erase the Diagnostic Test Mode I

(Self-dia%nostic results) memory.

3. Perform “DTC Confirmation Procedure”,

4. Perform “Diagnostic Test Mode Il (Self-diagnostic results)”.

5. Is the DTC 0705 displayed again?

, again.

Yes or No

Yes | 2

Replace electronic control fuel injection pump.

No | 2

INSPECTION END

EC-210



DTC 0707 P7[E/INJ TIMG FB

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives the
signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

EC-211
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DTC 0707 P7[E/INJ TIMG FB

CONSULT-Il Reference Value in Data Monitor
Mode

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up More than 40°C (104°F)

SPILLIV

e Engine: After warming up Approx. 13°CA

INJ TIMG C/V

idle the engine.

e Engine: After warming up,

Approx. 50 - 70%

DECELER F/CUT

e Engine: After warm-
ing up

Idle OFF

BARO SEN

e Ignition switch: ON

Altitude

Approx. 0 m (0 ft): Approx. 100.62 kPa (1.0062 bar, 1.026 kg/cm?, 14.59
psi)

Approx. 1,000 m (3,281 ft): Approx. 88.95 kPa (0.8895 bar, 0.907 kg/cm?,
12.90 psi)

Approx. 1,500 m (4,992 ft): Approx. 83.16 kPa (0.8316 bar, 0.848 kg/cm?,
12.06 psi)

Approx. 2,000 m (6,562 ft): Approx. 78.36 kPa (0.7836 bar, 0.799 kg/cm?,
11.36 psi)

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running.|
Electronic control fuel .
33 GIY injection pump Warm-up condition Approximately 2.5V
Idle speed
|Engine is running. |
Electronic control fuel .
40 R/B injection pump Warm-up condition Approximately 2.5V
Idle speed
i Engine is running.
52 L/B .El.ectr.onlc control fuel | | Approximately 0.1V
injection pump dle speed
; Engine is running.
53 | LR Electronic control fuel | | Approximately 0.35V
injection pump Idle speed
On Board Diagnosis Logic
Malfunction is detected when .... Check Items (Possible cause)

e Fuel injection timing control system does not function properly. | e Harness or connectors

(Electronic control fuel injection pump circuit is open or
shorted.)

e Electronic control fuel injection pump

e Improper fuel quality

e “INJ TIMING” in “ACTIVE TEST” mode with CONSULT-II.*

*. When using this item, DTC may be detected. If so, erase it because it is not a malfunction.

EC-212



DTC 0707 P7[E/INJ TIMG FB

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

4)

5)

Turn ignition switch “ON” and wait at least 2 seconds.

Select “DATA MONITOR” mode with CONSULT-II.

Start engine and run it for at least 2 seconds at idle speed.

(If engine does not run, turn ignition switch to “START"” for at
least 2 seconds.)

Keep engine speed at more than 2,000 rpm for at least 10
seconds.

If DTC is detected, go to “Diagnostic Procedure”, [EC-215.

(E) WITHOUT CONSULT-II

1)
2)
3)
4)
5)

6)

Turn ignition switch “ON” and wait at least 2 seconds.

Start engine and run it for at least 2 seconds at idle speed.

(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

Keep engine speed at more than 2,000 rpm for at least 10
seconds.

Turn ignition switch “OFF”, wait at least 5 seconds and then turn
“ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If DTC is detected, go to “Diagnostic Procedure”, EC-215.

EC-213
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ZD30DDTi
EC-INJPMP-01

ELECTRONIC
INJECTION
PUMP

EC5

—

D
23k: <R

@ : LHD models
<R : RHD models

m—— : Non-detectable line for DTC

I : Detectable line for DTC

*1

[

1

Refer to last page (Foldout page).

M2D, E2D

TEC113M

T (T m @3

N c
FehefE

T
EREGE

ECM

DzG

MAB

w

* : This connector is not shown in "HARNESS LAYOUT", EL section.

CAN-H

*
B

Wiring Diagram

Refer to EL-POWER.
EC4

DTC 0707 P7[F/INJ TIMG FB

o

W
L To
G/W = EC.EGVCNV

A

el

BR

T

L]

7
8
8 [2]

11]12[13]14]15]16]17]18]19]20]21]22[23]24
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1]2]3]4]5< _—{e[7[s]9]10

W
| 116 I
REV

i

w
[l
VB

W
/3]2
\el5[4/

)
12
3[4]5]6

e
I
W

)

VB

104]105]106|
10[111]112
116[117]118

BATTERY

101]102]103|
107]108]109)
113]114|115

B/Y
[l
SSOFF
BR
1]12]|3|C|4]5

6]718]9]l10l11]12
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DTC 0707 P7[F/INJ TIMG FB

ZD30DDTi

Diagnostic Procedure

1 INSPECTION START

1. Turn ignition switch “OFF".
2. Perform “Air Bleeding”, EC-62, and “DRAINING WATER” in MA section.

» (GO TO 2.

2 PERFORM DTC CONFIRMATION PROCEDURE AGAIN

Perform “DTC Confirmation Procedure”, EC-213 again.

OK or NG
OK » [ INSPECTION END
NG » | GO TO 3.
3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect electronic control fuel injection pump harness connector.

hairlgss ConneCtor/'EIectrc;nic control fuel
l , ~F injection pump

SEF2297
3. Turn ignition switch “ON”".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
E DISCONNECT (~ . &
A€ Q) y
EE 7 e e
14156 Voltage: Battery voltage
D S
SEF438Y
OK or NG
OK » | GO TO 5.
NG » (GO TO 4.

EC-215
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DTC 0707 P7[E/INJ TIMG FB

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M50, F5

e Harness connectors F4, EC4

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

5 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 7.
NG » GO TO 6.
6 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F4, EC4
e Harness for open or short between electronic control fuel injection pump and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

7 CHECK COMMUNICATION LINE FOR OPEN AND SHORT

1. Check continuity between the following terminals. Refer to Wiring Diagram.

Electronic control fuel injection pump ECM
1 33
2 40
5 52
8 53

MTBLO0444

Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 9.
NG » GO TO 8.
8 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F4, EC4
e Harness for open or short between electronic control fuel injection pump and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

EC-216



DTC 0707 P7[E/INJ TIMG FB

Diagnostic Procedure (Cont'd)

9 CHECK INTERMITTENT INCIDENT @H
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
OK or NG MIA
OK » | Replace electronic control fuel injection pump.
NG » | Repair open circuit or short to ground or short to power in harness or connectors. EM
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DTC 0802 ECM 10

Description

The ECM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the engine.

SEC220B

On Board Diagnosis Logic

Malfunction is detected when ... Check Items (Possible Cause)

e An excessively high or low voltage from the absolute pressure | @ ECM
sensor (built-into ECM) is sent to ECM. (ECCS-D control module)

o DTC Confirmation Procedure

MONITOR No DTC WITH CONSULT-II

CKPS-RPM(TDC) XXX rpm 1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and wait at least 2 seconds.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-219.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.
sersi7y| 2) Start engine and wait at least 2 seconds.

3) Turn ignition switch “OFF”, wait at least 5 seconds and then turn
“ON”.

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-214.

EC-218



DTC 0802 ECM 10

ZD30DDTi

Diagnostic Procedure

1 INSPECTION START

@ with CONSULT-II

1. Turn ignition switch “ON”".

2. Select “SELF DIAG RESULTS” mode with CONSULT-II.
3. Touch “ERASE".

4. Perform “DTC Confirmation Procedure”, EC-218, again.
5. Is the malfunction displayed again?

® without CONSULT-II

1. Turn ignition switch “ON”.

2. Erase the Diagnostic Test Mode Il (Self-diagnostic results) memory.
3. Perform “DTC Confirmation Procedure”, , again.

4. Perform “Diagnostic Test Mode Il (Self-diagnostic results)”.

5. Is the DTC 0802 displayed again?

Yes or No

Yes » | Replace ECM.

No » | INSPECTION END

EC-219
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DTC 0804 ECM 11

SEC220B

Description

The ECM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the engine.

On Board Diagnosis Logic

Malfunction is detected when ...

Check Items (Possible Cause)

e ECM input signal processing function is malfunctioning. e ECM

(ECCS-D control module)

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Wait at least 1 second.

4) 1f DTC is detected, go to “Diagnostic Procedure”, EC-221.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON” and wait at least 1 second.

2) Turnignition switch “OFF”, wait at least 5 seconds and then turn
“ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-221.

EC-220



DTC 0804 ECM 11

ZD30DDTi

Diagnostic Procedure

1 INSPECTION START

@ with CONSULT-II

1. Turn ignition switch “ON”".

2. Select “SELF DIAG RESULTS” mode with CONSULT-II.
3. Touch “ERASE".

4. Perform “DTC Confirmation Procedure”, EC-220, again.
5. Is the malfunction displayed again?

® without CONSULT-II

1. Turn ignition switch “ON”.

2. Erase the Diagnostic Test Mode Il (Self-diagnostic results) memory.
3. Perform “DTC Confirmation Procedure”, , again.

4. Perform “Diagnostic Test Mode Il (Self-diagnostic results)”.

5. Is the DTC 0802 displayed again?

Yes or No

Yes » | Replace ECM.

No » | INSPECTION END

EC-221

MIA

EM

LG

FE

GL
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DTC 0807 ECM 14

— 1

Stop lamp switch

Steering column
K

SEF275Z

Description

The stop lamp switch is installed to brake pedal bracket. The switch
senses brake pedal position and sends an ON-OFF signal to the
ECM. The ECM uses the signal to control the fuel injection control
system.

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TER | wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Ignition switch “ON”|
|_ Approximately OV
Brake pedal fully released
17 GIY Stop lamp switch
|Ignition switch “ON"l BATTERY VOLTAGE
|_ Brake pedal depressed (11 - 14V)

On Board Diagnosis Logic

Malfunction is detected when ...

Check Items (Possible Cause)

e An irregular voltage signal from the switch is sent to ECM.

e Harness or connectors
(The stop lamp switch circuit is open or shorted.)
e Stop lamp switch

DATA MONITOR

MONITOR

NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Depress and release brake pedal more than 10 times.
4) If DTC is detected, go to “Diagnostic Procedure”,

(E) WITHOUT CONSULT-II
1)
2)
3)

Turn ignition switch “ON”".

Depress and release brake pedal more than 10 times.

Turn ignition switch “OFF”, wait at least 5 seconds and then turn
“ONH.

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-224.

4)

EC-222



DTC 0807 ECM 14

Wiring Diagram e
_ EC-BRK/SW-01 s
BATTERY
FUSE BLOCK [ Refer to EL-POWER. EM
10A (J/B)
%
- -

)

/B

K]
STOP BN : Detectable line for DTC m
D

LAMP s Non-detectable line for DTC
EPRESSED | SWITCH on-aetectable fine 1o

RELEASED III FE
2

. oL

MT

AT

G/Y P@

=

RA

3R

Ll ST
ECM

as

Refer to last page (Foldout page).

I
1[2]a]a]sl=— —f6[7]8]o[10] = o BT

11]12]13]14]15]16]17[18] 19]20]21[22]23]24 W 5
101f102}103| [104]105|106
107[108[109] |110]111]112 W EL
113[114]115] |116]|117|118 w H.S.

TEC121M

EC-223



DTC 0807 ECM 14

Diagnostic Procedure

1 CHECK STOP LAMP SWITCH CIRCUIT
1. Turn ignition switch “ON”.
2. Check the stop lamp when depressing and releasing the stop lamp switch.
Stop lamp switch Stop lamp
Fully released Not illuminated
Depressed llluminated
MTBL0443
OK or NG
OK » |GO TO 4.
NG » |GO TO 2.
2 CHECK STOP LAMP SWITCH POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF".
2. Disconnect stop lamp switch harness connector.
Steering column
/
Stop lamp switch
=~ \/
o [l
— L
—I /]
H
S/
QI
SEF275Z
3. Turn ignition switch “ON".
4. Check voltage between stop lamp switch terminal 1 and ground with CONSULT-II or tester.
& DISCONNECT (‘ . ﬁ
A€ G
Voltage: Battery voltage
D Sy
SEF435Y
OK or NG
OK » (GO TO 4.
NG » | GO TO 3.

EC-224



DTC 0807 ECM 14

Diagnostic Procedure (Cont'd)

3 DETECT MALFUNCTIONING PART @H
Check the following.
e Fuse block (J/B) connector M3 MIA
e 10A fuse
e Harness for open and short between stop lamp switch and fuse

» | Repair open circuit or short to ground or short to power in harness or connectors. EM
4 CHECK STOP LAMP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT LG

1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector.
3. Disconnect stop lamp switch harness connector.

\Lj Steermgw FE

Stop lamp switch

[
= / GL
4
i
\/ /] -
H
A /)
S AT
SEF275Z
4. Check harness continuity between ECM terminal 17 and stop lamp switch terminal 2. Refer to Wiring Diagram. TF
Continuity should exist.
5. Also check harness for short to ground and short to power. oD
OK or NG
OK » (GO TO 6.
NG » (GO TO 5. A
5 DETECT MALFUNCTIONING PART RA

Check the following.
e Harness connectors M52, F7 BR
e Harness for open or short between ECM and stop lamp switch

» | Repair open circuit or short to ground or short to power in harness or connectors.

ST

RS

BT

HA

EL

SE

EC-225



DTC 0807 ECM 14

Diagnostic Procedure (Cont'd)

6 CHECK STOP LAMP SWITCH

Check continuity between stop lamp switch terminals 1 and 2 under the following conditions.

& DISCONNECT
T.S.

m Conditions Continuity

Brake pedal
fully released

Should not exist.
Stop lamp

switch

Brake pedal

@ depressed

Should exist.

SEF276Z
OK or NG
OK »|GOTO7.
NG » | Replace stop lamp switch.
7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END

EC-226



DTC 0902 ECM RLY

ZD30DDTi

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER | Wwire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Ignition switch “ON"|
|Ignition switch “OFF"| Approximately 0.25V
For a few seconds after turning ignition switch
4 B/Y ECM relay (Self-shutoff) “OFF”
|Ignition switch “OFF"|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
|Ignition switch “OFF"| ov
38 B/Y Ignition switch BATTERY VOLTAGE
[Ignition switch “ON”| (11 - 14v)
56 W
— - BATTERY VOLTAGE
61 w Power supply for ECM [Ignition switch “ON”| (11 - 14v) OLTAG
116 W

On Board Diagnosis Logic

Malfunction is detected when ....

Check Items (Possible Cause)

e An irregular voltage signal from the ECM relay is sent to ECM. | e Harness or connectors

e ECM relay

(ECM relay circuit is open or shorted.)

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Turn ignition switch “OFF”, wait at least 20 seconds and then

turn “ON”".

4) If DTC is detected, go to “Diagnostic Procedure”, EC-229.

(E) WITHOUT CONSULT-II
1) Turn ignition switch “ON”.

2) Turn ignition switch “OFF”, wait at least 20 seconds and then

turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with

ECM.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-229.

EC-227

MA
EM
LG
Cl
FEE
GL
T
AT
TF
PD
[FA
RA
BR
ST
RS
BT

HA



DTC 0902 ECM RLY

ZD30DDTi

Wiring Diagram

EC-ECMRLY-01

IGNITION SWITCH
BATTERY ON or START
| |
Refer to EL-POWER.
20A 10A 10A ZL/JL;,S)E BLOCK [ Referto
! |
BR L
[2D]
@ <D [ .
GEHREY, F—I &Y
-
(IDRED
BR
I 21 : <R
. I : Detectable line for DTC
I m—— : Non-detectable line for DTC
BR BR L > : LHD models
[Eml [l all <R : RHD models
ECM )
6|] 6|] ECM v 1 D>
o o zsc; <>
B/Y W G/W M51
=
GW = £CEGVCY
B/Y M52 n M50
e
B/Y vIv
i—i
B/Y w w w BIY
|| 4 I| ||56|| |I61 I| ||116|| |I38||
SSOFF VB VB REV IGSW
ECM
[T1H2] : > TaTs NEG Refer to last page (Foldout page).
517 T MS0 2] Ms1 ™20, @12D
+Tel BR slafsle] Sy 8 oo tt]12]ta]ta]ts[16] =~
12345<>678910M52 123|2|45
11]12]13[14]15]16[17] 18] 19]20]21]22] 23] 24 W 6]7]8]9]l10]11]12 W
101[102|103| [104f105/108 38
107[108]100f |110[111]112 42
113|114]115| [116[117]118 49

EC-228

TEC123M



DTC 0902 ECM RLY

Diagnostic Procedure Gl
1 CHECK ECM POWER SUPPLY CIRCUIT MA
1. Turn ignition switch “OFF".
2. Disconnect ECM relay.
EM

LHD models /
e P—GE LG

ECM relay @L‘@

Fuse block

i FE
View with driver side lower
instrument panel removed
SEF2257 GL
3. Check voltage between ECM terminals 1, 3 and ground with CONSULT-II or tester.
MT
A€ G
AT
—em— 1 2]
5
3[6]
Voltage: Battery Voltage TE
@ @j PD
i SEF280z | [B3
OK or NG
OK » |GO TO 3. BA
NG » (GO TO 2.
2 DETECT MALFUNCTIONING PART BR
Check the following.
1. Harness connectors E104, M86 or E127, M21 ST
2. 20A fuse
3. Harness for open and short between ECM relay and battery
» | Repair open circuit or short to ground or short to power in harness or connectors. RS
3 CHECK ECM INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT T

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals 56, 61, 116 and ECM relay terminal 5. Refer to Wiring Diagram. HA
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG EL
oK » | GO TO 5.
NG » | GO TO 4. SE
IDX

EC-229



DTC 0902 ECM RLY

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M50, F5
e Harness for open or short between ECM and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

5 CHECK ECM OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 4 and ECM relay terminal 2. Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 7.
NG » GO TO 6.
6 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M52, F7
e Harness for open or short between ECM and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

7 CHECK ECM RELAY

1. Apply 12V direct current between ECM relay terminals 1 and 2.
2. Check continuity between ECM relay terminals 3 and 5, 6 and 7.

| m— |
—o0
5o Condition Continuity
12V direct current suppl
”’/© between terminals 1 gﬁg 2 Yes
4 2 1
L T7]5 OFF No
6|3
SEF296X
OK or NG
OK » GO TO 8.
NG » | Replace ECM relay.
8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END

EC-230



DTC 0903 ECM 15

Description Gl

The ECM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the engine. MA

EM
LC
SEC220B
On Board Diagnosis Logic m
Malfunction is detected when ... Check Items (Possible Cause) [EE
e ECM input signal processing function is malfunctioning. e ECM

(ECCS-D control module) CL
i
. _ AT

o DTC Confirmation Procedure

MONITOR No DTC WITH CONSULT-II TE

CKPSRPM (TDC) XXX rpm 1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT-II.

3) Turn ignition switch “OFF”, wait at least 20 seconds and then PD
turn “ON".
4) If DTC is detected, go to “Diagnostic Procedure”, EC-232. EA
(E) WITHOUT CONSULT-II
sers17y| 1) Turn ignition switch “ON” and wait at least 2 seconds. RA
2) Turn ignition switch “OFF”, wait at least 20 seconds and then
turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with B}
ECM.
4) If DTC is detected, go to “Diagnostic Procedure”, EC-232.
ST
RS
BT
FHA
EL
SE
IDX

EC-231



DTC 0903 ECM 15

ZD30DDTi

Diagnostic Procedure

1 INSPECTION START

@ with CONSULT-II

1. Turn ignition switch “ON”".

2. Select “SELF DIAG RESULTS” mode with CONSULT-II.
3. Touch “ERASE".

4. Perform “DTC Confirmation Procedure”, EC-231, again.
5. Is the malfunction displayed again?

® without CONSULT-II

1. Turn ignition switch “ON”.

2. Erase the Diagnostic Test Mode Il (Self-diagnostic results) memory.
3. Perform “DTC Confirmation Procedure”, , again.

4. Perform “Diagnostic Test Mode Il (Self-diagnostic results)”.

5. Is the DTC 0903 displayed again?

Yes or No

Yes » | Replace ECM.

No » | INSPECTION END

EC-232



DTC

0905 TURBO PRESSURE

ZD30DDTi

Charge air
pressure sensor

S
O
SEF340VA

5L Vacuum i Charge air pressure
> 4.5} :
o 4r !
g 3.2 - :
= L 1
2 25] |
9 '
5 1.5¢ i
o 1t !
0.5} !
0 1

13.3 253.3
(100, 3.94, 1.93) (1,900, 74.80, 36.73)
Pressure kPa (mmHg, inHg, psi)

(Absolute pressure) SEF627RA

CAUTION:

Component Description

The charge air pressure sensor detects pressure in the exit side of
the charge air cooler. The sensor output voltage to the ECM
increases as pressure increases. The charge air pressure sensor
is not used to control the engine system under normal conditions.

ECM Terminals and Reference Value

Specification data are reference values, and are measured between each terminal and ground.

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TER | \Wwire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running.|
Charge air pressure sen- .
46 L sor |_ Warm-up condition Approximately 2.0V
Idle speed

On Board Diagnosis Logic

Malfunction is detected when ...

Check Items (Possible Cause)

e An excessively high or low voltage from the sensor is sent to

ECM.

e Harness or connectors

e Charge air pressure sensor

(The sensor circuit is open or shorted.)

EC-233

Gl
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LG
Cl
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GL
T
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DTC 0905 TURBO PRESSURE

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Wait at least 1 second.

4) If DTC is detected, go to “Diagnostic Procedure”, [EC-236.

(E) WITHOUT CONSULT-II

1) Turn ignition switch “ON” and wait at least 1 second.

2) Turn ignition switch “OFF”, wait at least 5 seconds and then turn
“ON".

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

4) If DTC is detected, go to “Diagnostic Procedure”, [EC-236.

EC-234



DTC 0905 TURBO PRESSURE

Wiring Diagram Gl
CHARGE EC-BOOST-01 MA
AR
PRESSURE
SENSOR
F22 EM
Z o =
L w B
LG
I : Detectable line for DTC m
= : Non-detectable line for DTC
. A/T models
FE
CL
MT
AT
TF
_>
O‘_I PD
-
(] FA
" "
RA
LI‘IB
BR
L w B I
Teell o]l [Teoll [42]
BOOST AVCC  GND-A SENS TCM ST
ECM GND (TRANSMISSION
CONTROL
MODULE)
@ : <> BS
1]2]3k < —>{4]5]6 1]2]3]4l5< —{6]7]8]9]10 =
819 ]10f11]12[13]14]15] 16 va,1 11[12]13[14]15]16]17]18]19]20]21]22]23]24 E&SG BT
25]26]27[28]29]30[31]32]33
34]35|36[37]38]39]40]41]42
43laalas|—l4slazles
EL
101[102}103] [104]105|106
107]108109| |110[111[112 SE
113[114[115| [116]117]118
IDX

TEC119M

EC-235



DTC 0905 TURBO PRESSURE

Diagnostic Procedure

1 CHECK CHARGE AIR PRESSURE SENSOR POWER SUPPLY CIRCUIT

1. Stop engine.
2. Disconnect charge air pressure sensor harness connector.

111171111717

" - Charge air / //

\‘ Nressure sensor
ﬂ\v
@)

‘r‘u g
’:*ky @

%OH filler cap

SEF283Z
3. Turn ignition switch “ON".
4. Check voltage between charge air pressure sensor terminal 1 and ground with CONSULT-II or tester.
>Z< & DISCONNECT (\ .
s 4 €& @y
Voltage: Approximately 5V
@ O
SEF306Z
OK or NG
OK » (GO TO 2.
NG » | Repair harness or connectors.
2 CHECK CHARGE AIR PRESSURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Check harness continuity between charge air pressure sensor terminal 3 and engine ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
OK » | GO TO 4.
NG » | GO TO 3.
3 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F6, M51 (A/T models)

e Harness connectors M88, E106 (A/T models)

e Harness for open or short between ECM and charge air pressure sensor

e Harness for open or short between TCM (Transmission control module) and charge air pressure sensor

» | Repair open circuit or short to ground or short to power in harness or connectors.

EC-236



DTC 0905 TURBO PRESSURE

Diagnostic Procedure (Cont'd)

4 CHECK CHARGE AIR PRESSURE SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 46 and charge air pressure sensor terminal 2. Refer to Wiring Diagram. MA
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG EM
OK » | GO TO 5.
NG » | Repair open circuit or short to ground or short to power in harness or connectors. LG
5 CHECK CHARGE AIR PRESSURE SENSOR

1. Remove charge air pressure sensor with its harness connector connected.
2. Turn ignition switch “ON”".

3. Use pump to apply pressure to charge air pressure sensor as shown in the figure. [EE
CAUTION:

e Always calibrate the pressure pump gauge when using it.

e Inspection should be done at room temperature [10 - 30°C (50 - 86°F)]. CL

4. Check the output voltage between charge air pressure sensor terminal 2 and engine ground.

: Pressure (Relative to Voltage V

Charge air atmospheric pressure) 9
ressure sensor

P 0 kPa (0 mbar, 19 - 3.0 AT

0 mmHg, 0 inHg)

® o +40 kPa (400 mbar, g%etvoztac?\‘j s_h‘r’]“'dtﬁe TE
300 mmHg, 11.81 inHg) | o-° '© 1.0V nigher han
the value measured above.

SEF4497
KorN
OK or NG FA

OK » | GO TO 6.

NG » | Replace charge air pressure sensor.
RA

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107. R

» | INSPECTION END

ST
RS
BT
FHA
EL
SE
IDX

EC-237



DTC 1003 EGR VOLUME CONT/V

Description
SYSTEM DESCRIPTION
Sensor Input Signal to ECM ECM Function Actuator
Electronic controlled fuel injection pump | Fuel injection signal
Crankshaft position sensor (TDC) Engine speed
Vehicle speed sensor Vehicle speed
Engine coolant temperature sensor Engine coolant temperature
Ignition switch Start signal
Throttle position sensor Throttle position S;_‘;It?rgiolume EGR volume control valve
Battery Battery voltage
Mass air flow sensor Amount of intake air
Air conditioner switch Air conditioner operation
Electrical load Electrical load signal
PNP switch Park/Neutral position signal

This system controls flow rate of EGR led from exhaust manifold
to intake manifold. The opening of the EGR by-pass passage in the
EGR volume control valve changes to control the flow rate. A
built-in step motor moves the valve in steps corresponding to the
ECM output pulses. The opening of the valve varies for optimum
engine control. The optimum value stored in the ECM is determined
by considering various engine conditions.

The EGR volume control valve remains close under the following
conditions.

Engine stopped

Engine starting

Low engine coolant temperature

Excessively high engine coolant temperature

High engine speed

Wide open throttle

Low battery voltage

From air cleaner
¥ <

EGR volume
control valve

SEF908Y

EC-238



DTC 1003 EGR VOLUME CONT/V
Description (Cont’d)
COMPONENT DESCRIPTION @Gl

EGR volume control valve

The EGR volume control valve uses a step motor to control the flow VA
rate of EGR from exhaust manifold. This motor has four winding
phases. It operates according to the output pulse signal of the
ECM. Two windings are turned ON and OFF in sequence. Each ElM
time an ON pulse is issued, the valve opens or closes, changing

the flow rate. When no change in the flow rate is needed, the ECM
does not issue the pulse signal. A certain voltage signal is issued LG
so that the valve remains at that particular opening.

SEF411Y

CONSULT-Il Reference Value in Data Monitor

Mode
S FE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION @L
e Engine: After warming up After 1 minute at idle More than 10 steps
e Air conditioner switch: “OFF”
EGR VOL CONNV | § shift lever: Neutral position Revving engine up to 3,200 rpm
_ 0 step T
e No-load quickly
ECM Terminals and Reference Value AT

Specification data are reference values and are measured between each terminal and ground.

CAUTION: TF
Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the

ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

PD
TER | \Wwire
MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO. FA
103 Ly |Engine is running.
1 L/W
18: L/ EGR volume control valve |_ Warm-up condition 0.1 - 14V RA
115 R/L Idle Speed
DTC Confirmation Procedure o
DATA MONITOR

MONITOR NoDTC WITH CONSULT-II ST

CKPS-RPM (TDC) XXX rpm . . .
1) Start engine and warm it up to normal operating temperature.
2) Select “DATA MONITOR” mode with CONSULT-II.
3) Turn ignition switch “OFF”, and immediately turn “ON” within 1 RS
second.
4) Start engine and let it idle.
5) If DTC is detected, go to “Diagnostic Procedure”, EC-241. BT

(E) WITHOUT CONSULT-II

1) Start engine and warm it up to normal operating temperature.

2) Turn ignition switch “OFF”, and immediately turn “ON” within 1
second. EL

3) Start engine and let it idle.

4) Turn ignition switch “OFF”, wait at least 5 seconds and then turn

SEF817Y

HA

“ON".

5) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with SE
ECM.

6) If DTC is detected, go to “Diagnostic Procedure”, EC-241. IDX

EC-239



ZD30DDTi

EC-EGVC/V-01

Wiring Diagram

@ : LHD models
<R : RHD models

m—— : Non-detectable line for DTC

I : Detectable line for DTC

Refer to EL-POWER.

DTC 1003 EGR VOLUME CONT/V

BATTERY

|
< ~) [(—
- w) \S

D
23k: <R

w

=
Ep
Ox
>pEw
nos

*1

fo

0000 —sf
ot s—cFe—0—s5

o]
]
e

TEC116M

Refer to last page (Foldout page).

W20, E2D

ECM

EGR#2

W

EGR#4

EC-240

EGR#3

EGR#1

1]2]3]4]5< _—{e[7[s]9]10

11]12[13]14]15]16]17]18]19]20]21]22[23]24

REV

W

VB

1) 2

3[4]5]6

VB

104]105]106|
10[111]112

116[117]118

BR

SSOFF

7
6

101]102]103|
107]108]109)

113]114|115

5
3

1]2]3|C[4]5

6]718]9]l10l11]12

=B




DTC 1003 EGR VOLUME CONT/V

ZD30DDTi

Diagnostic Procedure

1 CHECK EGR VOLUME CONTROL VALVE POWER SUPPLY CIRCUIT-I

1. Turn ignition switch “OFF".
2. Disconnect EGR volume control valve harness connector.

View with charge air cooler removed

EGR volume <= w Front
216
control valve ‘\\ IS
\
* u; ‘—1 t

@\ So~En \

WA =4
211\
, Priming pumpo /
SEF277Z
3. Turn ignition switch “ON".
4. Check voltage between EGR volume control valve terminals 2, 5 and ground with CONSULT-II or tester.
N
[T DISCONNECT
kA€ ®
\6[514/ T.S.
Voltage: Battery voltage
D
SEF412Y
OK or NG
OK » (GO TO 7.
NG » |GO TO 2.

EC-241
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DTC 1003 EGR VOLUME CONT/V

Diagnostic Procedure (Cont'd)

2 CHECK EGR VOLUME CONTROL VALVE POWER SUPPLY CIRCUIT-II

1. Turn ignition switch “OFF".
2. Disconnect ECM relay.

LHD m dels/w\:

(o]
ECM relay ‘gl;
N RN

2
View with driver side lower
instrument panel removed

SEF225Z7

3. Check harness continuity between ECM relay terminal 7 and EGR volume control valve terminals 2 and 5. Refer to Wiring Dia-
gram.
Continuity should exist.

OK or NG
OK » GO TO 4.
NG » (GO TO 3.
3 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M50, F5
e Harness for open or short between EGR volume control valve and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK EGR VOLUME CONTROL VALVE POWER SUPPLY CIRCUIT-III

Check voltage between ECM relay terminal 6 and ground with CONSULT-II or tester.

A€ ®

[11HH2]
6

Voltage: Battery voltage

|'
P O

SEF297Z
OK or NG
OK » | GO TO 6.
NG » | GO TO 5.
5 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E127, M21

e 10A fuse

e Harness for open or short between ECM relay and battery

» | Repair open circuit or short to ground or short to power in harness or connectors.
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DTC 1003 EGR VOLUME CONT/V

ZD30DDTi

Diagnostic Procedure (Cont'd)

6

CHECK ECM RELAY

1. Apply 12V direct current between ECM relay terminals 1 and 2.
2. Check continuity between ECM relay terminals 3 and 5, 6 and 7.

Condition Continuity

12V direct current supply

W between terminals 1 and 2 Yes
A2® | |2l
L T7]s OFF No
6]3
SEF296X
OK or NG
OK »|GOTO 7.
NG » | Replace ECM relay.
7 CHECK EGR VOLUME CONTROL VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminals and EGR volume control valve terminals as follows.
Refer to Wiring Diagram.
ECM terminal EGR volume control valve
103 1
105 3
109 6
115 4
MTBL0442

Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG

OK

» (GO TO 8.

NG

» | Repair open circuit or short to ground or short to power in harness or connectors.
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DTC 1003 EGR VOLUME CONT/V

Diagnostic Procedure (Cont'd)

8 CHECK EGR VOLUME CONTROL VALVE-I

Check resistance between EGR volume control valve terminal 2 and terminals 1, 3, terminal 5 and terminals 4, 6.

/\\% ﬁ%ﬁ @ﬂ ,-\é%% ﬁ%ﬁl

\4]5]6/ Resistance:
13 - 170Q [At 20°C (68°F)]

SEF414Y
OK or NG
OK (With CONSULT-II) » | GO TO 9.
OK (Without CONSULT-II) » | GO TO 10.
NG » | Replace EGR volume control valve.
9 | CHECK EGR VOLUME CONTROL VALVE-II

@ With CONSULT-II

1. Remove EGR volume control valve.

2. Reconnect ECM harness connector and EGR volume control valve harness connector.

3. Turn ignition switch “ON".

4. Perform “EGR VOL CONT/V” in “ACTIVE TEST” mode with CONSULT-II.

5. Check that EGR volume control valve shaft moves smoothly forward and backward according to the valve opening steps.

ACTIVE TEST

EGR VOL CONTV | 20 step
MONITOR

CKPS-RPM (TDC) | XXX rpm

SEF819Y
OK or NG

OK » GO TO 11.

NG » | Replace EGR volume control valve.
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DTC 1003 EGR VOLUME CONT/V

Diagnostic Procedure (Cont'd)

10 CHECK EGR VOLUME CONTROL VALVE-II GH

® without CONSULT-II

1. Remove EGR volume control valve. MIA

2. Reconnect ECM harness connector and EGR volume control valve harness connector.

3. Turn ignition switch “ON” and “OFF”.

4. Check that EGR volume control valve shaft moves smoothly forward and backward according to the ignition switch position. EM
LG

FE

GL

SEF560W
OK or NG MT

OK » GO TO 11.

NG » | Replace EGR volume control valve. AT

11 CHECK INTERMITTENT INCIDENT

TF

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END

PD

[FA

RA

BR

ST

RS

BT

HA

EL

SE
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DTC 1004 FUEL CUT SYSTEML1

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives the
signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.
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DTC 1004 FUEL CUT SYSTEM1

ZD30DDTi

CONSULT-Il Reference Value in Data Monitor
Mode

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FUEL TEMP SEN e Engine: After warming up More than 40°C (104°F)
SPILL/V e Engine: After warming up Approx. 13°CA

e Engine: After warming up,

INJ TIM
J G N idle the engine.

Approx. 50 - 70%

e Engine: After warm-

DECELER F/CUT .
ing up

Idle

OFF

BARO SEN e Ignition switch: ON

Altitude

Approx. 0 m (0 ft): Approx. 100.62 kPa (1.0062 bar, 1.026 kg/cm?, 14.59

psi)

Approx. 1,000 m (3,281 ft): Approx. 88.95 kPa (0.8895 bar, 0.907 kg/cm?,

12.90 psi)

Approx. 1,500 m (4,992 ft): Approx. 83.16 kPa (0.8316 bar, 0.848 kg/cm?,

12.06 psi)

Approx. 2,000 m (6,562 ft): Approx. 78.36 kPa (0.7836 bar, 0.799 kg/cm?,

11.36 psi)

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running.|
Electronic control fuel .
33 GIY injection pump Warm-up condition Approximately 2.5V
Idle speed
|Engine is running. |
Electronic control fuel .
40 R/B injection pump Warm-up condition Approximately 2.5V
Idle speed
Electroni trol fuel Engine is running. )
52 L/B . .ec r.onlc controtiue | | Approximately 0.1V
injection pump dle speed
Electronic control fuel Engine is running. .
53 |LR Slectron . | | Approximately 0.35V
injection pump Idle speed

On Board Diagnosis Logic

Malfunction is detected when ....

Check Items (Possible cause)

e Fuel cut control system does not function properly.

e Harness or connectors
(Electronic control fuel circuit is open or shorted.)
e Electronic control fuel

EC-247
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DTC 1004 FUEL CUT SYSTEML1

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II

4)

5)

Turn ignition switch “ON” and wait at least 2 seconds.

Select “DATA MONITOR” mode with CONSULT-II.

Start engine and run it for at least 2 seconds at idle speed.

(If engine does not run, turn ignition switch to “START"” for at
least 2 seconds.)

Turn ignition switch “OFF”, wait at least 5 seconds and then turn
“ON".

If DTC is detected, go to “Diagnostic Procedure”, EC-250.

(E) WITHOUT CONSULT-II

1)
2)
3)
4)

5)

Turn ignition switch “ON” and wait at least 2 seconds.

Start engine and run it for at least 2 seconds at idle speed.

(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

Turn ignition switch “OFF”, wait at least 5 seconds and then turn
HONH.

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If DTC is detected, go to “Diagnostic Procedure”, EC-250.

EC-248



MA
EM
LG
FEE
GL
T
AT

ZD30DDTi
EC-INJPMP-01
1: @

23k: <R

@ : LHD models
<R : RHD models

m—— : Non-detectable line for DTC

I : Detectable line for DTC

*1

Wiring Diagram

Refer to EL-POWER.

DTC 1004 FUEL CUT SYSTEM1

W
L To
G/W = EC.EGVCNV

A

el

BR

a1
L]

TF

ELECTRONIC
INJECTION
PUMP

EC5

PD
FA

RA
BR

C

ST
RS

Bl__@
1

T (T m @3

[eo]
B

ECM

FoisfE

T
EREGE

EC4

o

BATTERY

MAB DzG

CAN-H

CAN-L

REV

VB

SSOFF

BT
HA
EL
SE
DX

TEC113M

Refer to last page (Foldout page).

M2D, E2D

W

* : This connector is not shown in "HARNESS LAYOUT", EL section.

*

EC-249
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3[4]5]6

104]105]106|
10[111]112

116[117]118

BR

7
6

101]102]103|
107]108]109)

113]114|115

5
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DTC 1004 FUEL CUT SYSTEML1

Diagnostic Procedure

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

View with engine re
=

harness connector ™ N
> Electronic control fuel

\( , , Q%injection pump
SEF2297
3. Turn ignition switch “ON".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT (‘ .
H4E Q) y
Eﬂ 7 e e,
(4]5[6] Voltage: Battery voltage
D S
SEF438Y
OK or NG
OK » (GO TO 3.
NG » (GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M50, F5

e Harness connectors F4, EC4

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".

2. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

OK » (GO TO 5.

NG » (GO TO 4.
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DTC 1004 FUEL CUT SYSTEML1

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F4, EC4 MIA
e Harness for open or short between electronic control fuel injection pump and engine ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

EM
5 CHECK COMMUNICATION LINE FOR OPEN AND SHORT
1. Check continuity between the following terminals. Refer to Wiring Diagram. LC
Electronic control fuel injection pump ECM
1 33
2 40
5 52
8 53 FE
MTBLO444 | (G
Continuity should exist.
2. Also check harness for short to ground and short to power. 0T
OK or NG
OK » (GO TO 7.
NG » (GO TO 6. AT
6 DETECT MALFUNCTIONING PART TF

Check the following.
e Harness connectors F4, EC4 ED)
e Harness for open or short between electronic control fuel injection pump and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

[FA

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107. RA
OK or NG

OK » | Replace electronic control fuel injection pump. BR

NG » | Repair open circuit or short to ground or short to power in harness or connectors.

ST

RS

BT

HA

EL

SE
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GLOW CONTROL SYSTEM

ZD30DDTi

Description
SYSTEM DESCRIPTION
Sensor Input Signal to ECM ECM Actuator
Function

Crankshaft position Engine speed Glow lamp,
sensor (TDC) Glow Glow relay
Engine coolant tem- | Engine coolant tem- control \
perature sensor perature Glow plugs

SEF376Y

Type A

Blue or yellow
paint mark

Type B

No paint
mark

SEF280Z

When engine coolant temperature is more than approximately 75°C
(167°F), the glow relay turns off, inactivating the quick-glow control
until coolant temperature drops below approximately 55°C (131°F).
When coolant temperature is lower than approximately 75°C
(167°F):

Ignition switch ON

After ignition switch has turned to ON, the glow relay turns ON
for a certain period of time in relation to engine coolant
temperature, allowing current to flow through glow plug.

e Cranking
The glow relay turns ON, allowing current to flow through glow
plug.

e Starting

After engine has started, current continues to flow through glow
plug (after-glow mode) for a certain period in relation to engine
coolant temperature.

When engine speed exceeds approximately 4,800 rpm, current
flow through glow plug is interrupted.

The glow indicator lamp turns ON for a certain period of time in
relation to engine coolant temperature at the time glow relay is
turned ON.

COMPONENT DESCRIPTION
Glow plug

The glow plug is provided with a ceramic heating element to
obtain a high-temperature resistance. It glows in response to a
signal sent from the ECM, allowing current to flow through the
glow plug via the glow relay.

This engine uses two types of glow plugs.

Type A has a blue or yellow paint mark.

Type B has no paint mark.

The location of the paint mark is shown in the figure.

WARNING:
Do not use two types of glow plugs at the same time.
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GLOW CONTROL SYSTEM

ZD30DDTi

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the

ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-

WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Ignition switch “ON"|
Approximately 1V
Glow indicator lamp is “ON”"
16 L/wW Glow indicator lamp
|Ignition switch “ON"l BATTERY VOLTAGE
|_ Glow indicator lamp is “OFF” (11 - 14V)
111 | LG/B | Glow relay Refer to “SYSTEM DESCRIPTION”, EC-257.
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GLOW CONTROL SYSTEM

ZD30DDTi

Wiring Diagram

IGNITION SWITCH ]
ON or START BATTERY
¥ |
1
10A |FUSE BLOCK 100A | Refer to EL-POWER.
(J/B)
i -+
Y] i A
w/B '
o M : Detectable line for DTC
I | = Non-detectable line for DTC
w w
O 1
g O |eLow
I] RELAY-1
ol |E . &0, EeD
W/B [L2]) [Ls)
[l LG/B W/G
COMBINATION
METER
@ (GLOW)
W32, (39
[£3o])
LG/B
T B I
M21 W/G
LG/B
E223
W/G
’J_‘ E225
LW LG/B o
K] (F6) Gell
LW LG/B
(@D)
| @
LW LG/B l
[16] [ii1] GLOW
G/LMP G/R-1 % % % % PLUG
ECM
(F8) LT LT T T
r -0 __D_ ______________________ ': Refer to last page (Foldout page).
||1|2|3|4l|5|6\|7|8|9|10| i 2 Y /=N R e M21) , E12)
W aafas[3s]a7ll38]30]40l4tl42] S5

1]2]3 4]5
7 18] 9l10[11]12]13]14]15

101]102}108| [104]105]108
107}108]109] |110]111]112
113|114[115| [116]117]118 w H.S.

TEC105M
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GLOW CONTROL SYSTEM

Diagnostic Procedure

1 INSPECTION START

Check fuel level, fuel supplying system, starter motor, etc.

OK or NG
OK » GO TO 2.
NG » | Correct.
2 CHECK INSTALLATION

Check that all glow plug connecting plate nuts are installed properly.

View with charge air cooler removed
CSDAZ /RN THNY

N Connecting plate nuts

@] 1.0- 1.4 Nm é
|-

)}

(0.1-0.15 kg-m, >
9 - 13 in-lb)

SEF233Z
OK or NG
OK (With CONSULT-II) » (GO TO 3.
OK (Without CONSULT-II) » (GO TO 4.
NG » | Install properly.
3 | CHECK GLOW INDICATOR LAMP OPERATION
@ With CONSULT-II
1. Turn ignition switch “ON”.
2. Select “COOLAN TEMP/S” in “DATA MONITOR” mode with CONSULT-II.
3. Confirm that “COOLAN TEMP/S” indicates below 75°C (167°F). If it indicates above 75°C (167°F), cool down engine.
DATA MONITOR
MONITOR | NO DTC
COOLANTEMP/S XXX °C
SEF013Y

4. Turn ignition switch “OFF”, wait at least 5 seconds and then turn “ON”".
5. Make sure that glow indicator lamp is turned “ON” for 1.5 seconds or more after turning ignition switch “ON”, and then turned
“OFF".

OK or NG

OK » |GO TO 5.

NG » (GO TO 6.
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GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont'd)

4 CHECK GLOW INDICATOR LAMP OPERATION

® without CONSULT-II
1. Turn ignition switch “ON”.
2. Confirm that the voltage between ECM terminal 19 and ground is above 1.36V. If it is below 1.36V, cool down engine.

[ Ecm [o]connecToR||
19 Voltage: More than 1.36V

D O

SEF430Y

3. Turn ignition switch “OFF”, wait at least 5 seconds and then turn “ON".
4. Make sure that glow indicator lamp is turned “ON” for 1.5 seconds or more after turning ignition switch “ON”, and then turned
“OFF".

OK or NG
OK » GO TO 5.
NG » GO TO 6.
5 CHECK GLOW CONTROL SYSTEM OVERALL FUNCTION

1. Turn ignition switch “OFF".

2. Set voltmeter probe between glow plug and engine body.

3. Turn ignition switch “ON".

4. Check the voltage between glow plug and engine body under the following conditions.

Battery voltage

Conditions Voltage
@: For 20 seconds after

turning ignition switch  ON

@ More than 20 seconds after
turning ignition switch ON Approx. 0V

@D O

- SEF2347
OK or NG
OK » | INSPECTION END

NG » (GO TO 11.
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GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont'd)

6 CHECK GLOW INDICATOR LAMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".

2. Disconnect combination meter harness connector M32.

3. Turn ignition switch “ON”.

4. Check voltage between combination meter terminal 9 and ground with CONSULT-II or tester.

[
9
e Voltage: Battery voltage
D &
SEF296Z
OK or NG
OK » GO TO 8.
NG » (GO TO 7.
7 DETECT MALFUNCTIONING PART

Check the following.

1. Fuse block (J/B) connector M3

2. 10A fuse

3. Harness for open or short between combination meter and fuse

» | Repair open circuit or short to ground or short to power in harness or connectors.

CHECK GLOW INDICATOR LAMP OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF".

. Disconnect ECM harness connector.

. Disconnect combination meter harness connector M34.

. Check harness continuity between ECM terminal 16 and combination meter terminal 30. Refer to Wiring Diagram.
Continuity should exist.

5. Also check harness for short to ground and short to power.

AWNP|®

OK or NG
OK » GO TO 10.
NG » GO TO 9.
9 DETECT MALFUNCTIONING PART

Check the following.
1. Harness connectors M51, F6
2. Harness for open or short between combination meter and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

10 CHECK COMBINATION METER

Check combination meter and glow indicator lamp. Refer to [EL section (‘METER AND GAUGES”).
OK or NG

OK » (GO TO 18.

NG » | Repair or replace combination meter or glow indicator lamp.

EC-257
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GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont'd)

11 CHECK GLOW RELAY POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect glow relay.

Glow relay

Zam

3> N 2 @
R

</ >,
/ (= =
L RS
SEF2357
3. Check voltage between glow relay terminals 1, 3 and ground with CONSULT-II or tester.
& DISCONNECT . (‘
A€ @
=] E
2 Voltage: Battery voltage
@D O
SEF4517
OK or NG
OK » (GO TO 13.
NG » GO TO 12.
12 DETECT MALFUNCTIONING PART

Check the following.
e 100A fusible link
e Harness for open or short between glow relay and battery

» | Repair harness or connectors.

13 CHECK GLOW RELAY OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 111 and glow relay terminal 2. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

OK » (GO TO 15.

NG » | GO TO 14.
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GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont'd)

14 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors E127, M21 MIA
e Harness connectors M51, F6

e Harness for open or short between glow relay and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors. EM

15 CHECK HARNESS CONTINUITY BETWEEN GLOW RELAY AND GLOW PLUG FOR OPEN AND SHORT LG

1. Disconnect glow plug harness connector.

2. Check harness continuity between glow relay terminal 5 and glow plug harness connector. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
FE
OK » | GO TO 16.
NG » | Repair open circuit or short to ground or short to power in harness or connectors. cL
16 DETECT MALFUNCTIONING PART
Check the following. MT
e Harness connectors E67, E223
e Harness connectors E225, E241
e Harness for open or short between glow relay and glow plug A
» | Repair open circuit or short to ground or short to power in harness or connectors.
TF
17 CHECK GLOW RELAY
Check continuity between glow relay terminals 3 and 5 under the following conditions. Ep)
FA
®\ Conditions Continuity

\@ ='(® 12V direct current supply Yes A

between terminals 1 and 2

®—‘[I ﬂ =\® No current supply No

Operation takes less than 1 second. R

SEF433Y ST
OK or NG

OK » |GO TO 18. RS

NG » | Replace glow relay.

BT

HA

EL

SE
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GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont'd)

18 CHECK GLOW PLUG

1. Remove glow plug connecting plate.
2. Check glow plug resistance.

View with charge air cooler and

throttle body removed ) S
/ /’ Si o3, /
q‘ 2 g\ i

Resistance:
Ny Approx. 0.5 Q

A [at 20°C (68°F)]
y [Q] ﬂ
0 o, =

SEF236Z

NOTE:

e Do not bump glow plug heating element. If it is bumped, replace glow plug with a new one.

e If glow plug is dropped from a height of 10 cm (3.94 in) or higher, replace with a new one.

e If glow plug installation hole is contaminated with carbon, remove it with a reamer or suitable tool.

e Hand-tighten glow plug by turning it two or three times, then tighten using a tool to specified torque.
[OJ: 15 - 20 N (1.5 - 2.1 kg-m, 11 - 15 ft-lb)

OK or NG
OK » GO TO 19.
NG » | Replace glow plug.
19 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» [INSPECTION END
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START SIGNAL

Wiring Diagram €l
BATTERY MA
I Refer to EL-POWER.
30A EM
% ]
| |
W/R
I LG
[1]
IGNITION
on ,ST SWITCH
OFF
ACC\.‘ d
]| =
R/W NN : Detectable line for DTC
= : Non-detectable line for DTC @L
RIW MT
[erll
|
FUSE BLOCK
% Z5A 1(J/B) AT
. ED
|
ICAT] TF
R/W
PD
R/W
A @ o
12
@
RA
BR
R/W
[Eal
STSW ST
ECM
RS
Refer to last page (Foldout page).
1]2]3]4]5<< —{6]7[8]9]10 53 31511} =0 BT
11]12]13]14]15]16]17[18]19]20]21[22]23]24 W al2le] 5
HA
101{102}103| [104]105|106
107|108[109] [110[111]112 W EL
113[114[115] |116|117|118 w H.S.
SE
IDX

TEC106M
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START SIGNAL

Diagnostic Procedure

1 CHECK START SIGNAL OVERALL FUNCTION

@ with CONSULT-II
1. Turn ignition switch “ON”".
2. Check “START SIGNAL” in “DATA MONITOR” mode with CONSULT-II under the following conditions.

DATA MONITOR
MONITORING NO FAIL

START SIGNAL OFF

CLSDTH/P SW ON

AIR COND SIG OFF Condition “START SIGNAL”

P/N POSI SW ON Ignition switch “ON” OFF
Ignition switch “START” ON

SEF604X
® without CONSULT-II
Check voltage between ECM terminal 20 and ground under the following conditions.
—_— CONNECT
[ ecm |9 CONNECTOR|| . Ej]
20 Condition Voltage
Ignition switch “START” Battery voltage
@ Other positions Approximately 0V
B
X
N
) |
SEF415Y
OK or NG
OK » | INSPECTION END
NG » |GO TO 2.
2 CHECK START SIGNAL INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector and ignition switch harness connector.

3. Check harness continuity between ECM terminal 20 and ignition switch terminal 6. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 4.
NG » GO TO 3.
3 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M52, F7

e 7.5A fuse

e Fuse block (J/B) connectors M3, E112

e Harness for open or short between ECM and ignition switch

» | Repair open circuit or short to ground or short to power in harness or connectors.
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START SIGNAL

Diagnostic Procedure (Cont'd)

@l
4 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
» | INSPECTION END MIA
EM
LG

FE

GL

T

AT

TF

PD

[FA

RA

BR

ST

RS

BT

HA

EL

SE
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PARK/NEUTRAL POSITION (PNP) SWITCH

Description

When the gear position is in “Neutral”, neutral position is “ON”. ECM detects the position because the conti-
nuity of the line (the “ON” signal) exists.

CONSULT-Il Reference Value in Data Monitor

Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Shift lever: Park/Neutral ON
P/N POSI SW e Ignition switch: ON
Except above OFF

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER | \wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Ignition switch “ON”
L Gear position is “Neutral” (M/T models) Approximately OV
Park/Neutral position Gear position is “P” or “N” (A/T models)
22 P/B A
switch
|Ignition switch “ON” BATTERY VOLTAGE
|_ Except the above gear position (11 - 14V)
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PARK/NEUTRAL POSITION (PNP) SWITCH

Wiring Diagram Gl
EC-PNP/SW-01
IGNITION SWITCH T mE : Detectable line for DTC
ON or START = Non-detectable line for DTC
| |
: FUSE BLOCK A : AT models el
% oS Refer to EL-POWER. G - W modele
| LG
foH]
G/OR ECM

L NEUT
[L3]] 22

L 5=

P/B
W
X p PARK/NEUTRAL
A POSITION SWITCH |—.—| L
: 5w GRRE i C
‘\ i
1
[l
G T T Gl Gl oo - i W
G GW P P/L N R/B @ : <> — =0
o R SREI P o
P/B
— G PHT e e
E201
P/B TF
[l
PARK/NEUTRAL PD
POSITION
NEUTRAL [SWITCH
— GDROD,
OTHERS FA
G Gw P Y w P/B |L2])
26l Io7]l [l [E3l 6]l [l B
1-SW 2-SW D-SW R-SW N-SW ND [tcm E202 RA
TRANSMISSION '
CONTROL
MODULE) B
@ @D < | BR
B B B
[ | ST
o
4L L
E25 RS
L Refer to last page (Foldout page).
1]2]3]4]5 6]7]8]9]0 /6]5]4]3\ (12]3]2
11[12]13[14]15]16]17[18] 19]20]21[22[23]24 UE 87/ \&l6[7 8/ @2D. E2D BT
—————— N 1 =L
1
= : =l =l I HA
Tz ATt ; | [E2]3]4aTs]6 780 25]26[27]28]20[30[31]32[33 |
34 \678919/ > @D | |l1o]ur2]ia]raf15]i6[17]r8|| Edo1 3435|3637 ]38[3940[41]42| | Ei02) I
L GY B i (Delofot ) qle2l2sfo4]] W aalaalas|—lselazlas]] GV 1 LMURR el
[l
101[102]103| [104]105}106 4
107[108]109| [110]111[112 10 O SE
113]114|115] [116[117]118 19
IDX

TEC108M
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PARK/NEUTRAL POSITION (PNP) SWITCH

ZD30DDTi

Diagnostic Procedure
FOR M/T MODELS

1 CHECK OVERALL FUNCTION

@ with CONSULT-II

1. Turn ignition switch “ON”.

2. Select “P/N POSI SW” in “DATA MONITOR” mode with CONSULT-II.
3. Check “P/N POSI SW"” signal under the following conditions.

DATA MONITOR
MONITOR NO DTC
P/N POSI SW ON
Shift lever position P/N POSI SW
Neutral position ON
Except the above position OFF

SEF049Y
® without CONSULT-II
1. Turn ignition switch “ON”.
2. Check voltage between ECM terminal 22 and ground under the following conditions.
— CONNECT
[ Ecm |of CONNECTOR|| . Ej]
22 Condition (Gear position) Voltage V
Neutral position Approx. OV
(cqﬂ Except the above position Battery voltage
=] e
SEF419Y
OK or NG
OK » | INSPECTION END
NG » (GO TO 2.
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PARK/NEUTRAL POSITION (PNP) SWITCH

ZD30DDTi

Diagnostic Procedure (Cont'd)

2 CHECK PNP SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".
2. Disconnect park/neutral position (PNP) switch harness connector.

View fro/m under vehicle /// Front
/
Propeller shaft ﬁ
\/ V7N
2 N\ / /
/>4 PNP

switch harness
\ (connector\
{NP\switch ‘i
R\

3. Check harness continuity between PNP switch terminal 2 and body ground. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

SEF281Z

OK or NG
OK » |GO TO 4.
NG » (GO TO 3.
3 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors E202, E69
e Harness for open or short between PNP switch and body ground

» | Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 22 and PNP switch terminal 1. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
OK » |GO TO 6.
NG » (GO TO 5.
5 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F7, M52

e Harness connectors M21, E127

e Harness connectors E70, E201

e Harness for open or short between PNP switch and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK PARK/NEUTRAL POSITION SWITCH

Refer to MT section (“POSITION SWITCH CHECK?").
OK or NG

OK » (GO TO 7.

NG » | Replace park/neutral position switch.
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PARK/NEUTRAL POSITION (PNP) SWITCH

ZD30DDTi

Diagnostic Procedure (Cont'd)

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END

FOR A/T MODELS

1 | CHECK OVERALL FUNCTION

@ with CONSULT-II

1. Turn ignition switch “ON”.
2. Select “P/N POSI SW” in “DATA MONITOR” mode with CONSULT-II.
3. Check “P/N POSI SW" signal under the following conditions.

DATA MONITOR
MONITOR NO DTC
P/N POSI SW ON

Shift lever position P/N POSI SW
Neutral position ON
Except the above position OFF

SEF049Y
® without CONSULT-II
1. Turn ignition switch “ON”.
2. Check voltage between ECM terminal 22 and ground under the following conditions.
—_— CONNECT
[ ecm o CONNECTOR” . Ej]
22 Condition (Gear position) Voltage V
Neutral position Approx. OV
(ci@ Except the above position Battery voltage
) e
SEF419Y
OK or NG
OK » [ INSPECTION END
NG » GO TO 2.

EC-268



PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

Gl
2 CHECK PNP SWITCH CIRCUIT
@ with CONSULT-II
1. Select “A/T” and then select “P/N POSI SW” in “DATA MONITOR” mode with CONSULT-II. MIA
2. Check “P/N POSI SW"” signal under the following conditions.
DATA MONITOR EM
MONITOR NO DTC
P/N POSI SW ON
, — LG
Shift lever position P/N POSI SW
Neutral position ON
Except the above position OFF
SEF049Y FE
OK or NG
OK » (GO TOO. CL
NG » |GO TO 4.
T
3 |CHECK PNP SWITCH CIRCUIT
& Without CONSULT-II AT
1. Turn ignition switch “OFF".
2. Disconnect TCM (Transmission control module) harness connector.
TF
PD
FA
RA
SEF792V BR
3. Turn ignition switch “ON".
4. Check voltage between TCM terminal 36 and ground under the following conditions. ST
DISCONNECT
A€ @ A
—
2526]27]28]29]30[31]32[33 Conditions (Gear position Volt
54]35|36[7]38]39]40]41]42 s (Gear p ) oltage BT
43[44[45] g |146147]48 or position Approx. 0V
Positions Battery voltage
. HA
D O
SEF298Z EL
OK or NG
OK »|GoTOO. SE
NG » | GO TO 4.
IDX
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PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

4 CHECK PNP SWITCH POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".

2. Disconnect PNP switch harness connector.

3. Turn ignition switch “ON”.

4. Check voltage between PNP switch terminal 3 and ground with CONSULT-II or tester.

3
@ Voltage: Battery voltage

2 O
SEF299Z
OK or NG
OK » |GO TO 6.
NG » (GO TO 5.
5 DETECT MALFUNCTIONING PART
Check the following.
e Fuse block (J/B) connector E112
e 7.5A fuse
e Harness for open or short between PNP switch and fuse
» | Repair open circuit or short to ground or short to power in harness or connectors.
6 CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN OR SHORT-I
1. Turn ignition switch “OFF".
2. Disconnect TCM (Transmission control module) harness connector.
3. Check harness continuity between TCM terminal 36 and PNP switch terminals 7, 9 under the following conditions.
CONDITION 1 CONDITION 2
DISCONNECT DISCONNECT DISCONNECT DISCONNECT

5]26]27 28 | 31[32033 25]26[27]28 9| 3132133 Conditions CO”“”“'W

34|35]36[37]38[30]0]41[42 I 34135[36[37]38[30]40]41[42 I 1 Should exist.

43]44]45 5 1146147148 43144055 1146147148 > Should not exist.

@ O C @
SEF300Z

4. Also check harness for short to ground and short to power.
OK or NG

OK » |GO TO 8.

NG » (GO TO 7.
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PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

7 DETECT MALFUNCTIONING PART ©H
Check the following.
e Diode E103 MA
e Harness for open or short between PNP switch and TCM (Transmission control module)
» | Repair open circuit or short to ground or short to power in harness or connectors.
EM
8 CHECK PARK/NEUTRAL POSITION (PNP) SWITCH
Refer to “TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS” in lAT sectior. LG
OK or NG
OK » GO TO 9.
NG » | Replace park/neutral position (PNP) switch.
FE
9 CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN OR SHORT-II
1. Turn ignition switch “OFF". CL
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 22 and TCM terminal 14. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power. T
OK or NG
oK » | GO TO 11. AT
NG » (GO TO 10.
TR
10 DETECT MALFUNCTIONING PART
Check the following. ED
e Harness connectors F7, M52
e Harness connectors M21, E127
e Harness for open or short between ECM and TCM (Transmission control module) EA
» | Repair open circuit or short to ground or short to power in harness or connectors.
11 CHECK INTERMITTENT INCIDENT RA
Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
» [ INSPECTION END BR
ST
RS
BT
FHA
EL
SE
IDX
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HEAT UP SWITCH

\\ &———
Heat up switlch @

//7“
\@@

=

e

2

/
) /%
/ / SEF803V

Specification data are reference values.

Component Description

The heat up switch is located on the lower side of the instrument
panel. This switch is used to speed up the heater’s operation when
the engine is cold.

When the ECM received the heat up switch “ON” signal, the ECM
increases the engine idle speed to 1,100 to 1,200 rpm to warm up
engine quickly.

This system works when all conditions listed below are met.

Heat up switch ON

Engine coolant temperature Below 105°C (221°F)
Shift lever “P” or “N”
Accelerator pedal Fully released

CONSULT-Il Reference Value in Data Monitor
Mode

MONITOR ITEM CONDITION SPECIFICATION
Heat up switch: ON ON
WARM UP SW e Ignition switch: ON
Heat up switch: OFF OFF

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TER- WIRE DATA
MINAL ITEM CONDITION (DC Voltage and Pulse
COLOR ‘
NO. Signal)
|Ignition switch “ON”|
oV
Heat up switch is “OFF”.
59 BR/W Heat up switch — :
||gn|t|0n switch “ON”l BATTERY VOLTAGE
Heat up switch is “ON”. (11 - 14v)
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ZD30DDTi

HEAT UP SWITCH
Gl

Wiring Diagram
EC-HEATUP-01

IGNITION SWITCH ]
ON or START
| |
|
10A |FUSEBLOCK | Referto EL-POWER. EM
(J/B)
) '
| I : Detectable line for DTC
||ﬁ|| s : Non-detectable line for DTC LG
W/B - @: LHD models
®: RHD models n
FE
| L/B -} To EL-ILL
W/B LB GL
Cel [
)
MT
-------------- HEAT UP
e ON (D i [swrrcH
OFF — oFF N InDi- M13 AT
CATOR
Ls] L4] [2]
(] L =] =
BR/W B B
PD
B = To EL-ILL
/W
FA
5
BR/W £
RA
| | BR
BR/W E|; B B
[59] ._I l ST
W/UP 1
ECM = =
W9:<> W30 -
ee: <r>
Refer to last page (Foldout page).
5] | s 12[sl=——4]5]6] (7 BT
2[6la] S5 71819 ]10[11]12f13]14]15]16 W
HA
101[102]103| [104|105|106 38
107[108f109| [r10]111[112 42 EL
113|11af115| |116[117]118 49
SE
IDX
TEC110M
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HEAT UP SWITCH

ZD30DDTi

Diagnostic Procedure

1 INSPECTION START

Do you have CONSULT-1I?

Yes or No
Yes » GO TO 2.
No » (GO TO 3.
2 | CHECK OVERALL FUNCTION

@ with CONSULT-II
1. Turn ignition switch “ON”.

2. Check “WARM UP SW” in “DATA MONITOR” mode with CONSULT-II under the following conditions.

DATA MONITOR
MONITOR NO DTC
WARM UP SW OFF
Conditions WARM UP SW
Heat-up switch is “OFF”. OFF
Heat-up switch is “ON”. ON
SEF302Z
OK or NG
OK » | INSPECTION END
NG » | GO TO 4.
3 | CHECK OVERALL FUNCTION
® without CONSULT-II
1. Turn ignition switch “ON".
2. Check voltage between ECM terminal 59 and ground under the following conditions.
[— CONNECT
[ Ecm  |o[connEcToR|| . Ej]
59 Conditions Voltage
Heat-up switch is “OFF”. Approximately OV
(cw Heat-up switch is “ON”. Battery voltage
D
U
|
SEF303Z
OK or NG
OK » [INSPECTION END
NG » | GO TO 4.
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HEAT UP SWITCH

Diagnostic Procedure (Cont'd)

4 CHECK HEAT UP SWITCH POWER SUPPLY CIRCUIT @H
1. Turn heat up switch “OFF”.
2. Turn ignition switch “OFF”. MIA
3. Disconnect heat up switch harness connector.
4. Turn ignition switch “ON".
5. Check voltage between heat up switch terminal 6 and ground with CONSULT-II or tester. EM
% DISCONNECT (\ .
A€ @y 16
[ ]
[6] Voltage: Battery voltage
| ! FE
D S
SEF304Z GL
OK or NG
OK » (GO TO 6. MT
NG » (GO TO 5.
AT
5 DETECT MALFUNCTIONING PART
Check the following. TE
e Fuse block (J/B) connector M3
e 10A fuse
e Harness for open or short between heat up switch and fuse )
» | Repair open circuit or short to ground or short to power in harness or connectors.
6 CHECK HEAT UP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN OR SHORT FA
1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector. BA
3. Check harness continuity between ECM terminal 59 and heat up switch terminal 5. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power. BR
OK or NG
OK » GO TO 8.
ST
NG »|GOTO 7.
7 DETECT MALFUNCTIONING PART Rg
Check the following.
e Harness connectors M51, F6 BT
e Harness for open or short between heat up switch and ECM
» | Repair open circuit or short to ground or short to power in harness or connectors.
HA
EL
SE
IDX
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HEAT UP SWITCH

Diagnostic Procedure (Cont'd)

8 CHECK HEAT UP SWITCH

Check continuity between heat up switch terminals 5 and 6 under the following conditions.

€ @
mes

Conditions Continuity
Heat-up switch is “OFF”. Should not exist.
@ Heat-up switch is “ON”. Should exist.

SEF305Z
OK or NG
OK » (GO TO 9.
NG » | Replace heat up switch.
9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

ZD30DDTi

Description
SYSTEM DESCRIPTION
. ECM
Input Signal to ECM . Actuator
Function
Ignition switch Start signal ) . .
Swirl Swirl control valve control solenoid valve
Crankshaft position sensor (TDC) Engine speed control | Vacuum signal
PNP switch Park/Neutral position signal valve Swirl control valve actuator
) ; control | Swirl control valve

Engine coolant temperature sensor | Engine coolant temperature

This system has a swirl control valve in the throttle body.

While idling and during low engine speed operation, the swirl con-
trol valve closes. Thus the velocity of the air in the intake passage
increases, promoting the vaporization of the fuel and producing a
swirl in the combustion chamber.

Because of this operation, this system tends to increase the burn-
ing speed of the gas mixture, improve fuel consumption, and
increase the stability in running conditions.

Also, except when idling and during low engine speed operation,
this system opens the swirl control valve. In this condition, this
system tends to increase power by improving intake efficiency via
reduction of intake flow resistance, intake flow.

The solenoid valve controls swirl control valve’s shut/open condi-
tion. This solenoid valve is operated by the ECM.

Engine cool- | Swirl control .
. . Swirl control
PNP switch | Engine speed | ant tempera- | valve control valve
ture solenoid valve
Less than
R R OFF Open
Less than 50°C (122°F)
1,250 rpm More than
ON Closed
50°C (122°F) ose
OFF -
Less than
A A OFF Open
More than 50°C (122°F)
1,250 rpm More than
OFF (@]
50°C (122°F) pen
ON — — OFF Open
Swirl control Swirl clont:'ol vglve |
valve actuator control solenoid valve Vacuum
2 pump

Throttle body #

(\

Swirl control valve

z
al
ﬂ-ﬁ H ‘ SEF452Z7
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

ZD30DDTi

=2

. Intake air control valve
Swirl control valve ,

SEF2847

Description (Cont’d)
COMPONENT DESCRIPTION

Swirl control valve control solenoid valve

The swirl control valve control solenoid valve responds to signals
from the ECM. When the ECM sends an ON (ground) signal, the
solenoid valve is bypassed to apply vacuum pump vacuum to the
swirl control valve actuator. This operation closes the swirl control
valve. When the ECM sends an OFF signal, the vacuum signal is
cut and the swirl control valve opens.

CONSULT-Il Reference Value in Data Monitor

Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
o Lift gp the vehicle ) . Shift lever: Except “P” and “Neutral”
e Engine: After warming up, let it position ON
SWRL CONT S/V idle for more than 1 second.
e Air conditioner switch: OFF ) i
Shift lever: “Neutral” position OFF

e No-load

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER- WIRE DATA
MINAL ITEM CONDITION (DC Voltage and Pulse
COLOR .
NO. Signal)
|Engine is running.|
|— Warm-up condition _
At idle speed for more than 1 second. Approximately 0.1V
_ Lift up the vehicle
54 L/B Swirl control valve control Gear position is except “P” and “Neutral”

solenoid valve

|Engine is running.|

Idle speed
Lift up the vehicle
Gear position is “P” or “Neutral”

BATTERY VOLTAGE
(11 - 14V)
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Wiring Diagram €l
i EC-SWLNV-01 1,
IGNITION SWITCH
ON or START
T
% 10A (FJL/JE‘;S)E BLOCK | Refer to EL-POWER. EM
1
L - L6
GIR
I : Detectable line for DTC m
— : Non-detectable line for DTC
FE
GR
|_|_| V52 GL
GR
MT
AT
TF
I|_||CONTROL
CONTROL
SOLENOID PD
VALVE
Lo
UB EA
RA
BR
LB
(=3l
Scvi ST
ECM
RS

Refer to last page (Foldout page).

1[2]a]a]sl=— —f6[7]8]o[10] = BT

=
—
>
—
w
S
o

16]17[18]19[20]21[22]23[24

W BR
A
101]102]103| [104]105/106
107]108]109f [110]111]112 EL
113{114]115] |116]117]118
SE
DX

TEC117M
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure

1 INSPECTION START
Do you have CONSULT-1I?
Yes or No
Yes » | GO TO 2.
No » GO TO 3.
2 | CHECK OVERALL FUNCTION

@ with CONSULT-II

1. Start engine and let it idle.

2. Select “SWIRL CONT S/V 1" in “ACTIVE TEST” mode with CONSULT-II.

3. Touch “ON” and “OFF” alternately on CONSULT-II screen.

4. Make sure that swirl control valve actuator rod moves according to “SWIRL CONT S/V 1” indication.

ACTIVE TEST .\\
SWIRLCONTSV1]  ON Swirl control
MONITOR valve actuator
CKPS-RPM (TDC) | 750 rpm C
SWRL CON SV 1 ON
SEF307Z
OK or NG
OK » [ INSPECTION END
NG » GO TO 4.
3 | CHECK OVERALL FUNCTION

® without CONSULT-II

1. Lift up the vehicle.

2. Start engine and warm it up to normal operating temperature.

3. Run engine at idle speed.

4. Make sure that swirl control valve actuator rod moves when shifting the shift lever to “P” or “Neutral” position and then to posi-

tions other than “P” and “Neutral”.

SEF308Z

OK or NG

OK » | INSPECTION END
NG » (GO TO 5.
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

4 CHECK VACUUM SOURCE @
@ with CONSULT-II
1. Turn ignition switch “OFF”. MIA
2. Disconnect vacuum hose connected to swirl control valve actuator.
3. Start engine and let it idle.
4. Select “SWIRL CONT S/V 1" in “ACTIVE TEST” mode with CONSULT-II. EM
5. Touch “ON” and “OFF” alternately on CONSULT-II screen.
6. Check vacuum hose for vacuum existence under the following conditions.
LG
ACTIVE TEST \ \
SWIRL CONT SV 1| ON Swirl control valve actuator
MONITOR N
CKPS-RPM(TDC) | 750 rpm SWIRL CONT S/V 1 Vacuum
SWRLCONSVT | ON ON Should exist.
OFF Should not exist. FE
GL
SEF309Z T
OK or NG
OK »|GOTO 7. AT
NG » |GO TO 6.
TR
5 | CHECK VACUUM SOURCE
® without CONSULT-II
1. Turn ignition switch “OFF". PD
2. Disconnect vacuum hose connected to swirl control valve actuator.
3. Lift up the vehicle.
4. Start engine and warm it up to normal operating temperature. FA
5. Run engine at idle speed
6. Check vacuum hose for vacuum existence under the following conditions.
RA
BR
Condition Vacuum
Shift lever is in positions .
other than “P” and “Neutral”. Should exist. %T
?hiﬂ Ievsr is m ‘Por Should not exist.
Neutral” position.
RS
BT
SEF310Z
OK or NG
OK »|GOTO 7. A
NG » | GO TO 6.
EL
SE
IDX
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

6 CHECK SWIRL CONTROL VALVE ACTUATOR

1. Turn ignition switch “OFF".

2. Install a vacuum pump to swirl control valve actuator.

3. Make sure that the swirl control valve actuator rod moves smoothly when applying vacuum of —93.3 kPa (=933 mbar, —=700
mmHg, —27.6 inHg) and releasing it.

ONARRG X

SEF311Z
OK or NG
OK » | Repair or replace vacuum hoses and vacuum gallery.
NG » | Replace swirl control valve actuator.
7 CHECK VACUUM HOSE
1. Turn ignition switch “OFF”.
2. Check vacuum hoses and vacuum gallery for clogging, cracks or improper connection.
=
Split
Clogging
==
j’% Improper connection
SEF109L
OK or NG
OK » |GO TO 8.
NG » | Repair or replace vacuum hoses and vacuum gallery.
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

8 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect swirl control valve control solenoid valve harness connector.

=t

Swirl control valve Intake air control valve
. /. control solenoid valve
control solenoid valve -

N

SEF284Z

3. Turn ignition switch “ON".
4. Check voltage between swirl control valve control solenoid valve terminal 2 and ground with CONSULT-II or tester.

d€ Q>

Voltage: Battery voltage

o o

SEF312Z
OK or NG

OK » (GO TO 10.

NG » (GO TO 9.

9 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M52, F7

e Fuse block (J/B) connector M2

e 10A fuse

e Harness for open or short between swirl control valve control solenoid valve and fuse

» | Repair open circuit or short to ground or short to power in harness or connectors.

10 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN OR SHORT

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 54 and swirl control valve control solenoid valve terminal 1. Refer to Wiring
Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

OK » GO TO 11.

NG » | Repair open circuit or short to ground or short to power in harness or connectors.

EC-283

MA

EM

LG

FEE

GL

T

AT

TF

PD

[FA

RA

BR

ST

RS

BT

HA

EL

SE



SWIRL CONTROL VALVE CONTROL SOLENOID VALVE
Diagnostic Procedure (Cont'd)

11 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

@ with CONSULT-II

1. Reconnect all disconnected harness connectors.

2. Turn ignition switch “ON”.

3. Select “SWIRL CONT S/V 1" in “ACTIVE TEST” mode with CONSULT-II.

4. Check air passage continuity of swirl control valve control solenoid valve under the following conditions.

ACTIVE TEST
SWIRLCONTSV 1]  ON
MONITOR
CKPS-RPM (TDC) | 750 rpm SWIRL GONT SV 1 Air passage continuity
SWRL CON S/V 1 ON between A and B
ON Yes
OFF No

SEF313Z
® without CONSULT-II
1. Apply 12V direct current between swirl control valve control solenoid valve terminals.
2. Check air passage continuity of swirl control valve control solenoid valve under the following conditions.
s Air passage continuity
Condition between A and B
12V direct current supply between Ye
terminals 1 and 2 s
No supply No
SEF335X
OK or NG
OK » GO TO 12.
NG » | Replace swirl control valve control solenoid valve.
12 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
» | INSPECTION END
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INTAKE AIR CONTROL VALVE CONTROL SOLENOID
VALVE

Description Gl
W Vibration when stopping the engine can be controlled by cutting

Intake air control valve intake air right before the fuel is cut. The intake air control valve MA
control solenoid valve control solenoid valve controls the ON-OFF load of the intake air

%% control valve actuator. As a result, the intake air control valve con-
trol solenoid valve will be turned ON when the ignition switch is gy
turned OFF with the engine running and when the engine stalls.
After the engine has stopped, the intake air control valve control
solenoid valve will return to fully open. LG

Swirl control valve ,

SEF2847

ECM Terminals and Reference Value

Specification data are reference values, and are measured between each terminal and ground.

CAUTION: FE

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the

ECM'’s transistor. Use a ground other than ECM terminals, such as the ground. CL
TER 1 \Wire

MINAL | .o On ITEM CONDITION DATA (DC Voltage) T
NO.

BATTERY VOLTAGE
(11 - 14V) AT

|Engine is running.|

Intake air control valve
control solenoid valve |Ignition switch “OFF"|

2 R/W

Approximately 0.1V
For a few seconds after engine stops TF

PD

[FA

RA

BR

ST

RS

BT

HA

EL

SE
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INTAKE AIR CONTROL VALVE CONTROL SOLENOID

VALVE

BATTERY

Wiring Diagram

EC-INT/V-01

N
o
>

(6]
o

E1

0000

=
N

Refer to EL-POWER.

I : Detectable line for DTC
= : Non-detectable line for DTC

zhoofFe—o—s{i—z{e 2t @-

L > : LHD models
|m| @: RHD models
ECM
6” RELAY 1 D
Q 23K:
L]
e
e M52
"""""" EI
B/Y G/W
[T 1l iNTAKE AIR CONTROL
VALVE
CONTROL SOLENOID
VALVE
L&D
R/W
B/Y |
| | [ | [ |
1l IGell Il IGell 271
SSOFF TH/C-2
ECM
Refer to last page (Foldout page).
132 V5O 2 5 910 5D ,
3l4]5]6 1 23]24
BR W w
E:] 12<]

8lo]10]11]12 W
103 105[106 38
109 11]112 42
115 17]118 49

TEC122M

EC-286



INTAKE AIR CONTROL VALVE CONTROL SOLENOID
VALVE

Diagnostic Procedure Gl
1 CHECK OVERALL FUNCTION MA
1. Start engine and let it idle.
2. Make sure that intake air control valve actuator rod moves when turning ignition switch “OFF”.
. : EM
View with vacuum tank removed
WSSS
/ Intak / %
> ntake air contro
S va]v(e\am LG
FE
SEF315Z GL
OK or NG
OK » [ INSPECTION END MT
NG » GO TO 2.
AT
2 CHECK VACUUM SOURCE
1. Turn ignition switch “OFF”. TE
2. Disconnect vacuum hose connected to intake air control valve actuator.
3. Start engine and let it idle.
4. Check vacuum hose for vacuum existence under the following conditions. B
FA
Condition Vacuum
For a few seconds
after turning ignition Should exist. RA
switch OFF
Except above. Should not exist.
BR
ST
SEF316Z
OK or NG
RS
OK » |GO TO 3.
NG » | GO TO 4.
BT
FHA
EL
SE
IDX
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INTAKE AIR CONTROL VALVE CONTROL SOLENOID
VALVE

Diagnostic Procedure (Cont'd)

3 CHECK INTAKE AIR CONTROL VALVE ACTUATOR

4. Turn ignition switch “OFF".
5. Install a vacuum pump to intake air control valve actuator.

6. Make sure that the intake air control valve actuator rod moves smoothly when applying vacuum of -93.3 kPa (=933 mbar, —=700
mmHg, —27.56 psi) and releasing it.

\ﬁew\with vacuum tank removed

ﬁj e

Intake air control
valve actuator

SEF317Z
OK or NG
OK » | Repair or replace vacuum hoses and vacuum gallery.
NG » | Replace intake air control valve actuator.
4 CHECK VACUUM HOSE
3. Turn ignition switch “OFF”.
4. Check vacuum hoses and vacuum gallery for clogging, cracks or improper connection.
=
Split
Clogging
==
j’% Improper connection
SEF109L
OK or NG
OK » |GO TO 5.
NG » | Repair or replace vacuum hoses and vacuum gallery.
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INTAKE AIR CONTROL VALVE CONTROL SOLENOID
VALVE

Diagnostic Procedure (Cont'd)

5 CHECK INTAKE AIR CONTROL VALVE CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT-I ©H
1. Turn ignition switch “OFF".
2. Disconnect intake air control valve control solenoid valve harness connector. MIA

Swirl control valve Intake air control valve
. /. control solenoid valve
control solenoid valve -

LG

FE
SEF2847
3. Turn ignition switch “ON". CL
4. Check voltage between intake air control valve control solenoid valve terminal 2 and ground with CONSULT-II or tester.
& DISCONNECT MT
HAE
= AT
2
Voltage: Battery voltage
TR

LV !
o o -

SEF312Z | [EA
OK or NG

OK » (GO TO 11. BA
NG » (GO TO 6.

BR

ST

RS

BT

HA

EL

SE
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INTAKE AIR CONTROL VALVE CONTROL SOLENOID
VALVE

Diagnostic Procedure (Cont'd)

6 CHECK INTAKE AIR CONTROL VALVE CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT-II

1. Turn ignition switch “OFF".
2. Disconnect ECM relay.

LHD models

ECM relay

SEF225Z7

3. Check harness continuity between intake air control valve control solenoid valve terminal 2 and ECM relay terminal 7. Refer to
Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 8.
NG »|GOTO7.
7 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M50, F5
e Harness for open or short between intake air control valve control solenoid valve and ECM relay

» | Repair open circuit or short to ground or short to power in harness or connectors.

8 CHECK INTAKE AIR CONTROL VALVE CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT-III

Check voltage between ECM relay terminal 6 and ground with CONSULT-II or tester.

| €& @&

I 2]
6
Voltage: Battery voltage
P &
SEF297Z
OK or NG

OK » | GO TO 10.
NG » GO TO 9.
9 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M21, E127

e 10A fuse

e Harness for open or short between ECM relay and battery

» | Repair open circuit or short to ground or short to power in harness or connectors.
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INTAKE AIR CONTROL VALVE CONTROL SOLENOID
VALVE

Diagnostic Procedure (Cont'd)

10 CHECK ECM RELAY

1. Apply 12V direct current between ECM relay terminals 1 and 2.
2. Check continuity between ECM relay terminals 3 and 5, 6 and 7.

—
—o0
S o Condition Continuity
12V direct current suppl
between terminals 1 ggg 2 Yes
2 1
L1715 OFF No
6(3
SEF296X
OK or NG
OK » | GO TO 13.
NG » | Replace ECM relay.
11 CHECK INTAKE AIR CONTROL VALVE CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN OR

SHORT

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 2 and intake air control valve control solenoid valve terminal 1. Refer to Wiring
Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG
OK » | GO TO 12.
NG » | Repair open circuit or short to ground or short to power in harness or connectors.
12 CHECK INTAKE AIR CONTROL VALVE CONTROL SOLENOID VALVE

1. Apply 12V direct current between intake air control valve control solenoid valve terminals.
2. Check air passage continuity of intake air control valve control solenoid valve under the following conditions.

Air passage continuity

Condition between A and B
12V direct current supply between Ye
terminals 1 and 2 es
No supply No

SEF335X
OK or NG
OK » (GO TO 13.
NG » | Replace intake control valve control solenoid valve.
13 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» [ INSPECTION END
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VARIABLE NOZZLE TURBOCHARGER CONTROL ,
SOLENOID VALVE

Description

The load from the variable nozzle turbocharger control solenoid
valve controls the actuator. By changing the variable nozzle vane
opening through the rods, the intake air volume is adjusted.

Variable nozzle
turbocharger

control actuator .
Variable

nozzle

SEF4537

The variable nozzle turbocharger control solenoid valve is moved
by ON/OFF pulse from the ECM. The longer the ON pulse, the
charge air pressure rises.

Variable nozzle turbocharger
control solenoid valve

Radiator N
A . /7 > serzsrz

CONSULT-Il Reference Value in Data Monitor

Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Idle Approx. 56%
VNT SV 1 ° Alr'condltloner switch: '(')FF
e Shift lever: Neutral position )
o No-load 2,000 rpm Approx. 20%
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VARIABLE NOZZLE TURBOCHARGER CONTROL

SOLENOID VALVE

ZD30DDTi

ECM Terminals and Reference Value

Specification data are reference values, and are measured between each terminal and ground.
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the

ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-

WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Approximately 6.8V
V)
|Engine is running.| 20
10
|_ Warm-up condition 0
Idle speed | I 1ms
Variable nozzle turbo- SEF253Z
101 R/B charger control solenoid

valve

|Engine is running.|

Warm-up condition
Engine speed is 2,000 rpm

Approximately 11V

(]

20 o S S g

10
0

SEF254Z
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VARIABLE NOZZLE TURBOCHARGER CONTROL ,
SOLENOID VALVE

Wiring Diagram

. EC-VNT-01
IGNITION SWITCH
ON or START

FUSE BLOCK R
(J/B) Refer to EL-POWER.
&t

G/R

I : Detectable line for DTC
M21 m—: Non-detectable line for DTC

(3]
E12
G/R

E69

He

G/R

II 2 ||VARIABLE NOZZLE

TURBOCHARGER
CONTROL SOLENOID
VALVE
I ||
R/B
7]
Fi2
R/B
I[For]l
PSOL1
ECM
Refer to last page (Foldout page).
T ,
CEEpD @ @. @D
°0 R

101]102[103| [104]105/106
107]108]109f [110]111]112

113{114]115] |116]117]118

P/ A

TEC120M
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VARIABLE NOZZLE TURBOCHARGER CONTROL ,
SOLENOID VALVE

Diagnostic Procedure

1 CHECK OVERALL FUNCTION

1. Start engine and let it idle.
2. Make sure that variable nozzle turbocharger control actuator rod moves when revving engine up to 3,000 rpm and returning to
idle.

/1IN A AN

Variable nozzle turbocharger
control actuator

SEF320Z
OK or NG
OK » [ INSPECTION END
NG » |GO TO 2.
2 CHECK VACUUM SOURCE
1. Turn ignition switch “OFF".
2. Disconnect vacuum hose connected to variable nozzle turbocharger control actuator.
3. Start engine and let it idle.
4. Check vacuum hose for vacuum existence.
Variable nozzle turbocharger
Vacuum should exist.
SEF321Z
OK or NG
OK » |GO TO 3.
NG » |GO TO 5.
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VARIABLE NOZZLE TURBOCHARGER CONTROL
SOLENOID VALVE

ZD30DDTi

Diagnostic Procedure (Cont'd)

3 CHECK VARIABLE NOZZLE TURBOCHARGER CONTROL ACTUATOR

1. Turn ignition switch “OFF".
2. Install a vacuum pump to variable nozzle turbocharger control actuator.

3. Make sure that the variable nozzle turbocharger control actuator rod moves smoothly when applying vacuum of -53.3 kPa (-533

mbar, —400 mmHg, —15.75 inHg) and releasing it.

/1NN A AN\ 1

Variable nozzle turbocharger
control actuator >

SEF322Z
OK or NG
OK » |GO TO 4.
NG » | Replace turbocharger assembly.
4 CHECK VACUUM HOSE
1. Turn ignition switch “OFF”.
2. Check vacuum hoses and vacuum gallery for clogging, cracks or improper connection.
=
Split
Clogging
==
j’% Improper connection
SEF109L
OK or NG
OK » |GO TO 9.
NG » | Repair or replace vacuum hoses and vacuum gallery.
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VARIABLE NOZZLE TURBOCHARGER CONTROL ,
SOLENOID VALVE

Diagnostic Procedure (Cont'd)

5 CHECK VACUUM HOSE

1. Turn ignition switch “OFF".
2. Check vacuum hoses and vacuum gallery for clogging, cracks or improper connection.

=
Split

Clogging
==
j’% Improper connection
SEF109L
OK or NG
OK » | GO TO 6.
NG » | Repair or replace vacuum hoses and vacuum gallery.
6 CHECK VARIABLE NOZZLE TURBOCHARGER CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF".
2. Disconnect variable nozzle turbocharger control solenoid valve harness connector.
Variable nozzle turboqhar er
control solenoid valve / /
~
A Radiator /7’{
SEF287Z

3. Turn ignition switch “ON".
4. Check voltage between variable nozzle turbocharger control solenoid valve terminal 2 and ground with CONSULT-II or tester.

A€ QD

Voltage: Battery voltage

SEF3147
OK or NG

OK » |GO TO 8.

NG » (GO TO 7.
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VARIABLE NOZZLE TURBOCHARGER CONTROL ,
SOLENOID VALVE

Diagnostic Procedure (Cont'd)

7 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M21, E127

e Harness connectors E69, E202

e Fuse block (J/B) connector M2

e 10A fuse

e Harness for open or short between variable nozzle turbocharger control solenoid valve and fuse

» | Repair open circuit or short to ground or short to power in harness or connectors.

8 CHECK VARIABLE NOZZLE TURBOCHARGER CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR
OPEN OR SHORT

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 101 and variable nozzle turbocharger control solenoid valve terminal 1. Refer
to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 10.
NG » GO TO 9.
9 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors E230, F12
e Harness for open or short between variable nozzle turbocharger control solenoid valve and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.
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VARIABLE NOZZLE TURBOCHARGER CONTROL ,
SOLENOID VALVE

Diagnostic Procedure (Cont'd)

10 CHECK VARIABLE NOZZLE TURBOCHARGER CONTROL SOLENOID VALVE ©H
1. Disconnect variable nozzle turbocharger control solenoid valve harness connector.
VA
EM
_ 7S LG
Variable nozzle turbocharger
control solenoid valve/ / /
~
A Radiator /7’(
FE
SEF287Z
2. Apply 12V direct current between variable nozzle turbocharger control solenoid valve terminals.
3. Check air passage continuity of variable nozzle turbocharger control solenoid valve under the following conditions. CL
Air passage Air passage MT
Conditions continuity continuity
between @) and between @) and ©
© y 12V direct current supply AT
@ .| between terminals @ Yes No
4 and
BATTERY No supply No Yes TP
Operation takes less than 1 second. BD
SEF454Z
OK or NG FA
OK » GO TO 11.
NG » | Replace variable nozzle turbocharger control solenoid valve. RA
11 CHECK INTERMITTENT INCIDENT R
Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
» | INSPECTION END
ST
RS
BT
FHA
EL
SE
IDX
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EXHAUST GAS CONTROL VALVE CONTROL SOLENOID
VALVE

Description

With the heat up switch ON, engine speed is increased and the
exhaust gas control valve is closed, which helps to promote heat-
ing and improve heating performance.

The exhaust gas control valve control solenoid valve responds to
signals from the ECM. When the ECM sends an ON (ground)
signal, the solenoid valve is bypassed to apply vacuum pump
vacuum to the exhaust gas control valve actuator. This operation
closes the exhaust gas control valve. When the ECM sends an
Exhaust gas control valve OFF signal, the vacuum signal is cut and the exhaust gas control
control solenoid valve SEF2857 valve opens.

CONSULT-Il Reference Value in Data Monitor
Mode

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

e Vehicle: Stopped
e Engine speed: Below 1,200 rpm

. ON
EXH/GAS REG V |® Engine coolant temperature: Below 87°C (189°F)
e Heat up switch: ON
Except above OFF

ECM Terminals and Reference Value

Specification data are reference values, and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may damage the
ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
|Engine is running.|
|_ Engine speed is below 1,200 rpm
Engine coolant temperature is below 87°C Approximately 0.1V
1 BRIY Exhaust gas control valve (189°F) )
control solenoid valve Stop the vehicle
Heat up switch is “ON”
|Engine is running. | BATTERY VOLTAGE
|_ Except the above condition (11 - 14v)
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EXHAUST GAS CONTROL VALVE CONTROL SOLENOID
VALVE

Wiring Diagram @l
. EC-EXH-01
IGNITION SWITCH
ON or START
é 108 |FSF BHOCK  [Referto EL-POWER. EN
c s
G/R

I : Detectable line for DTC m
M21

|_8_K—| — : Non-detectable line for DTC
I—I_I..E127
GR FE
CL
T2l exHausT Gas
CONTROL VALVE
CONTROL SOLENOID MT
VALVE
(G,
BR/Y AT
TF
[ I
22K
! PD
BR/Y
FA
FaTl M50
= RA
F5
BR/Y G
BR
I+l
EXH ST
ECM
RS
- Refer to last page (Foldout page).
= @ @. € BT
w B
HA
101]102]103| [104|105|106
107]108]109] |110[111[112 EL
113[114]115] |116]|117|118 w H.S.
SE
IDX

TEC118M
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EXHAUST GAS CONTROL VALVE CONTROL SOLENOID
VALVE

Diagnostic Procedure

1 INSPECTION START

Do you have CONSULT-1I?

Yes or No
Yes » GO TO 2.
No » (GO TO 3.
2 | CHECK OVERALL FUNCTION-I

@ with CONSULT-II

1. Turn ignition switch “ON”.

2. Select “COOLAN TEMP/S" in “DATA MONITOR” mode with CONSULT-II.

3. Make sure that “COOLAN TEMP/S” indication is below 60°C (140°F). If out of range, cool down the engine.
NOTE:

The following procedure should be performed before the engine coolant temperature reaches 87°C (189°F).
4. Disconnect vacuum hose connected to exhaust gas control valve actuator.

5. Start engine and let it idle.

6. Check vacuum hose for vacuum existence under the following conditions.

Heat up switch Vacuum
ON Should exist.

OFF Should not exist.
9 Operation takes less than 1 second.

Exhaust gas control valve actuator

OK or NG

SEF3187

OK » (GO TO 4.

NG » |GO TO 5.
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EXHAUST GAS CONTROL VALVE CONTROL SOLENOID
VALVE

Diagnostic Procedure (Cont'd)

3 CHECK OVERALL FUNCTION-I

® without CONSULT-II

7. Turn ignition switch “ON”".

8. Make sure that voltage between ECM terminal 19 and ground is more than 1.88V. If out of range, cool down the engine.
NOTE:

The following procedure should be performed before the voltage becomes less than 1.06V.

9. Disconnect vacuum hose connected to exhaust gas control valve actuator.

10. Start engine and let it idle.

11. Check vacuum hose for vacuum existence under the following conditions.

n
((l@\ Heat up switch Vacuum

ON Should exist.

‘;@ OFF Should not exist.
9 Operation takes less than 1 second.

Exhaust gas control valve actuator

SEF318Z
OK or NG
OK » GO TO 4.
NG » GO TO 5.
4 CHECK OVERALL FUNCTION-II

1. Turn ignition switch “OFF".

2. Remove exhaust gas control valve actuator from exhaust tube.

3. Install a vacuum pump to exhaust gas control valve actuator.

4. Make sure that the exhaust gas control valve moves smoothly when applying vacuum of —86.6 to —93.3 kPa (-866 to —933
mbar, —650 to —=700 mmHg, —25.59 to -27.56 inHg) and releasing it.

SEF319Z

OK or NG

OK » [INSPECTION END

NG » | Replace exhaust gas control valve assembly.
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EXHAUST GAS CONTROL VALVE CONTROL SOLENOID
VALVE

Diagnostic Procedure (Cont'd)

5 CHECK VACUUM HOSE

1. Turn ignition switch “OFF".
2. Check vacuum hoses and vacuum gallery for clogging, cracks or improper connection.

=
Split

Clogging
==
j’% Improper connection
SEF109L
OK or NG
OK » | GO TO 6.
NG » | Repair or replace vacuum hoses and vacuum gallery.
6 CHECK EXHAUST GAS CONTROL VALVE CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF".
2. Disconnect exhaust gas control valve control solenoid valve harness connector.
Exhaust gas control valve
control solenoid valve '
SEF285Z

3. Turn ignition switch “ON".
4. Check voltage between exhaust gas control valve control solenoid valve terminal 2 and ground with CONSULT-II or tester.

Voltage: Battery voltage

@ ©

SEF312Z
OK or NG

OK » |GO TO 8.

NG » (GO TO 7.
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EXHAUST GAS CONTROL VALVE CONTROL SOLENOID
VALVE

Diagnostic Procedure (Cont'd)

7 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M21, E127

e Fuse block (J/B) connector M2

e 10A fuse

e Harness for open or short between exhaust gas control valve control solenoid valve and fuse

» | Repair open circuit or short to ground or short to power in harness or connectors.

8 CHECK EXHAUST GAS CONTROL VALVE CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN OR
SHORT

1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 11 and exhaust gas control valve control solenoid valve terminal 1. Refer to
Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 10.
NG » GO TO 9.
9 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M21, E127

e Harness connectors M50, F5

e Harness for open or short between exhaust gas control valve control solenoid valve and ECM

» | Repair open circuit or short to ground or short to power in harness or connectors.

10 CHECK EXHAUST GAS CONTROL VALVE CONTROL SOLENOID VALVE

1. Apply 12V direct current between exhaust gas control valve control solenoid valve terminals.
2. Check air passage continuity of exhaust gas control valve control solenoid valve under the following conditions.

. Air passage continuity
Condition between A and B
12V direct current supply between Ye
terminals 1 and 2 es
No supply No

SEF335X
OK or NG
OK » GO TO 11.
NG » | Replace exhaust gas control valve control solenoid valve.
11 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.

» | INSPECTION END
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AIR CONDITIONER CONTROL

ZD30DDTi

Wiring Diagram

EC-A/CCUT-01

IGNITION SWITCH
ON
1
I : Detectable line for DTC
20A : {LRD
- '}/JBSE BLOCK | Refer to EL-POWER. m—: Non-detectable line for DTC
10A - BB (/B)
6] ) THERMISTOR <{LR> : LHD models except for France
+—| : RHD models and for France
14H ||4D || I@I
[ L
I R '[I THERMO
o CONTROL
AMP.
| |_ L = To EC-COOL/F M52
R
f 3] 2]
[ ||—|| ||—|| R el v
CONDITIONER M LlG - To
RELAY A LG = HA-A/CM,
o (m21) A/C,A
L] u L]
YL YB B Y
[Em]
Y/B =Jp To COMPRESSOR NORMAL
DUAL-PRESSURE
& ® |SWITCH
LOW HIGH [(Eag
2]
LG/B
YL
I_l_l_
14K """""""".‘m'z; """"""""" r15K—|
YL LG/B
M52
Tt
YL LG/B
[is] 2]
ACRLY ARCON
ECM
Refer to last page (Foldout page).
- ,
N/
112]3]4]5 6[7]e]of1] 7= ] ()
11[12[13]14]15]16]17]18[19]20]21]22]23]24 W
3|6] BR B
101]102]103] |104|105]108)
107}108]109] |110]111]112 W
113]114]115| [116]117|118 w H.S.
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

CARBURETOR
Carburetor model 21J360-56
P 36 (1.42)
Throttle body bore mm (in)
S 40 (1.57)
P 32 (1.26)
Venturi diameter mm (in)
S 36 (1.42)
P #140
Main jet
S #210
P #60
Main air bleed
S #80
P #50
Slow jet
S #130
P #170
Slow air bleed
S #60
Power jet #120
Choke type Automatic choke
Fast idle adjustment
Fast idle speed
(A/T model in “N” position) rpm 1,600+200
Clearance “A”
(at 2nd cam step) mm (in) 1.37+0.14 (0.0539+0.0055)
Vacuum break adjustment mm (in)

Clearance “R;”

3.25+0.25 (0.1280+0.0098)

Clearance “R,”

5.020.5 (0.197+0.020)

Normal 650+50
Idle speed rpm
Air conditioner: ON 1,100+£50
Ignition timing (BTDC) 10°+1°
Idle CO% 15

P: Primary  S: Secondary #: 1/100 mm

Vacuum motor

kPa (mbar, mmHg, inHg)

Opening starts

-9.6 (-96, —72, —2.83)

Fully open

Over -19.5 (-195, —146, -5.75)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment €l
ATC AIR CLEANER Distributor spark advance curve
Atmosph?ric Eemperature 15° Measure at 300 rlpm
Intake manifold vacuum C (°F)
kPa (mbar, mmHg, inHg)
Below Above 10° EM
38 (100) 48 (118)
Below 10.7 (107, 80, 3.15) Cool air Cool air [ 25.3 (253, 190, 7.48)x 5°
: : o 117 (117, ¥ LC
Above 22.7 (227, 170, 6.69) Hot air Cool air @ 5°r O
o |88 3.46)
Q x 0.5° i
§ \ ¥~ 25.3 (253, 190, 7.48) x 3°
EX |
IDLE COMPENSATOR 59 133 (133, 40.0 (400, 66.7 (667,
e S o 100, 3.94) 300, 11.81) 500, 19.69)
Unit: °C (°F) 2 26.7 (267, 53.3 (533, 80.0 (800, e
T
Idle compensator partially opens 65 - 74 (149 - 165) § | 200, 7.87) 400, 15.75) 600, 23.62)
Idle compensator fully opens Above 74 (165) T Vacuum —kPa (-mbar, -mmHg, —inHg) @L
SEF437V
FUEL PUMP MT
Fuel pump capacity
m¢ (Imp fl oz)/minute 1,250 (44.0) Set to 0° at 300 rpm AT
15° T
Fuel pressure o 2,500 x 11°
kPa (bar, kg/en?, psi) 14.7 (0.147, 0.15, 2.1) 5 ;
© 109
[]
= 900 x 5° B % TF
> > .
© o
° e 3,200 x 8.3°
BCDD s o 619x05 Ao
2o £ PD
BCDD set pressure (at sea level) -76.0+0.7 (-760+7, 2o £ 1,100 x 3.8°
kPa (mbar, mmHg, inHg) ~57045, —22.44+0.20) = v ' '
}Oﬁ ‘<IJ 0 500 ’\1,000 1,600 2,000 2,500 3,000 3,500
T 700 x (-0.2°) FA
—Distributor (rpm)
DISTRIBUTOR
SEF909X FBA
Firing order 1-5-3-6-2-4
Rotating direction Counterclockwise R
Air gap mm (in) 0.25 - 0.5 (0.0098 - 0.0197) IGNITION COIL
Cap insulation resistance MQ More than 50 Primary resistance Approximately 1
. : . [at 20°C (68°F)] 0 pp Y ST
Rotor head insulation resistance
More than 50 .
MQ Secondary resistance Approximately 10
[at 20°C (68°F)] kQ pp y
BT
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Unit: rpm
Engine ZD30DDTi
Idle speed 750+25
Maximum engine speed 4,300

Injection Pump Numbers

Engine Part number Pump assembly number

ZD30DDTi 16700 VG100 109342-4023

Injection Nozzle
Unit: kPa (bar, kg/cm?, psi)

Used 19,026 (190.3, 194, 2,759)
Initial injection pressure New 19,516 - 20,497 (195.2 - 205.0, 199 - 209, 2,830 - 2,972)
Limit 16,182 (161.8, 165, 2,346)

Engine Coolant Temperature Sensor

Temperature °C (°F) Resistance kQ
20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

Crankshaft Position Sensor (TDC)

Resistance [at 20°C (68°F)] Q 1,287 - 1,573

Glow Plug

Resistance [at 20°C (68°F)] Q Approximately 0.5

Accelerator Position Sensor

Throttle valve conditions Resistance between terminals 2 and 3 kQ [at 25°C (77°F)]
Completely closed Approximately 0.5
Partially open 05-4
Completely open Approximately 4

EGR Volume Control Valve

Resistance [at 25°C (77°F)] Q 13- 17
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