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TROUBLESHOOTING FOR ENGINE WITH ZEXEL COVEC-F

Self diagnosis symptom

O : Effect much

M Effect little
Lack of  |Bad et .| Sudden
ITEM S'l_.rmptom Hard to| Rough 333?” return of Engina :ﬁr T“'I::Il:: Emw I:'n?;r {?g‘tﬁ?ﬁ: rise of Check int
) start | idling |acoq/gra- [TVETUN | stop smoke | smoke | vibrtion jeconomy| Engine engine i
Main cause ion rpm rpm
Poor connection or o o A Tightening torque : 2.0-
Buisl et spiansid looseness of terminal 2 5kg.m
3 Check the resistance or output
valve Valve fail o 0 signal
{Open or being stuck) O Inspect the part after removal
Poor connection or : ; e
et et antor O O QO P FiY (@] O Q 2 Check the installation condition
Malfunction of TCV
TCV {open or being stuck) o o O . A O O O Check the resistance or output
signal
TCV fitter clogged
g e oo oA B ool oo
Bad output of CSP
Gsp = sensor O u o C O Q Q 9 2 B Check the resistance or output
r A
5e8 Malfunction of CSP o o o 0 0 ) 0 o) signal
sensor{open or short) .
Badoutputof GEcoil| O | O =18 e, o P, O 953! M ®, FAY A :
Check the resistance or output
GE actuator e A rnadl signal
alfunction col :
(open or short) O O (@] O @) O O o O FA)
Malfunction of fuel Check the resistance or output
Fuel temp. temp. sensor O ,_?, 0 O (@ s
sensor o
Check the ch
B DULE o soneory O o & O O o res?stancz ?nrireaf‘;"f;:ggf
Compensation resistor 0O 0 A A o) O ) 0 Check the open or short
Compensation | POOr connection
SR, Wrong resistor & | 0 o] 4 N | O O O O Check the compensation resistor]
Np sensor ! . Ti : .80 .
(TDC sensoris | B2d installation, o) ightening torque : 2.0-2.5kg-m

good)

noise

Compensation resistor




I TLack ol |Bad [ | hrpcemﬂ Sudden
Symptom | |power!  |return 3 Much | Much |Knocking| Foor : Lol .
ITEM H:::ﬂ‘“| l?;?ngghi - Jof E;'g;f-‘ black | white | and B e eI Check paint
Vil Ghid ﬁ? era- ?;;rrun smoke | smoke | vibriion [BCONomy engine rpm
| e e o ——— e e— — — -
Np sensor Malfunction of sensor : ' | Check the resistance and output
;}E; Sensor 13 (open or short) I _ O : — signal
Bad installation, i ' I~ o | Tightening torque : E.E-E.EKQ-_rﬁ
. Np sensor noise | O | | | Check the output signal
O (with faulty TDC — ~t= == 1 .
w Sensor Malfunction of sensor | Check the resistance and output
E (open or short) | - O i signal e —
&) Bad installation and | | Tightening torque : 0.7-0.9Kg- m
- e | output signal @) O 5 0 A O } O O | O Check the output signal
4 . : _ T o —F o
w | Malfunction of sensor | Check the resistance
N (open or short) O | O _D . a a 2 O o O i) B
= . . | |
= Bad installation and , o | A iy Inspect the installation condition
= Boost sensor joutput signa) | r . = s
w Malfunction of sensor ! A Check the output signal's char-
rd (open or short) 2 A acteristic
g TDC sensor Bad installation, noise i ' i
L (with good Np Malfunction of sensor O O O Ihd 0 0 O | Inspect the installation condition
o sensor {open or short) T | : | and fly wheel
o TDC sensor Bad installation, noise | | | Check the output signal's char-
o (with faulty Np Malfunction of sensor f- O I O O O O O - L | acteristic
=z sensor ) {open or short) EAal -~ | | o i
= _ : , :
E B':":td ";'E*a”at'l':'” and {4 o) A | & |-A o) A | Inspect the installation condition
o *ECT sensor TP Bge - O
{.In Malfunction of sensor % A i Check the output signal’s char-
i (open ar short) ; acteristic ;
'S-E' Bad installation and o o Check the output signal's char-
g VSP output signal B | acteristic
@ Malfunction of sensor _ el st e hormans
= (open or short) 4 O D | - — .
Malfunction of sensor | Check the output signal's char-

APS sensor {opan of shott) Y (® O (9] O O O (@] [ aclerietic
o
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TROUBLESHOOTING FOR ENGINE WITH ZEXEL COVEC-F

Bad

Lack of
Symptom : Much Poo Sudden
power/  |ratum | gpging | Much ch [Knocking r|Impossiblel =
ITEM H:Er:o Fit;:"nggh Ll'g of slgr.:p black | white | and | fuel |tostop the g:gi:L Check point
Sain i it lera- ?;fnnun smoke | smoke | vibriion economy)  engine | rpm
IDLE switch Open or short O O & O | Check the wiring hamess
Bad installation and ;
g 5 Check the neutral switch
BIESMIEN gvin gg::msur%nal{upsn A Check the wiring harness
EO;'?; ﬂs}ystaml:opeﬂ (o) Check the wiring hamess
r
EGU Bad output signal of
PWM signal for TCM O O Check the PWM signal of APS
{open or short)
E:r?:ﬁgﬁ-i"g ;Eﬂiﬂ 0 O 0 0 Replace ECM after confirming
sensor efror code
ECU
Badcommunication fo
IMMOBI(open or sho rt;l O o] Check the communication line
T/C waste gate ; Check the waste gate's opera-
Malfunction(stuck .
(boost hose) allunctioniuck) O o o tion and the boost hose
2 Check the grow relay's output
I ! hort : g
Glagheidy Seyarg O o o signal and wiring harness
EGR solenoid Being stuck, o o Check the operation and wiring
valve bad operation o hamess
NOTE

Abbreviations marked * are listed below.

Np : Injection pump speed sensor
CSP : Control sleeve position
FCV : Fuel cut valve

GE : Electronic governor

Ti : Fuel temperature sensor.

APS : Acceleration position sensor
Tw : Water temperature sensor
TCV : Timing control valve.

ECT : Engine coolant temperature
IMMOBI : Immobilizer
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FL-22 SELF-DIAGNOSIS PRECAUTIONS

SELF-DIAGNOSIS PRECAUTIONS

WARNINGS

The following definitions and warming signs are used in this service manual. These are extremely important to
safe operation. Important points are described to prevent bodily injury and property damage. They must be fully
understood before beginning COVEC-F self diagnosis system operation.

CAUTION
Improper maintenance can result in injury or property damage.

MEANINGS OF MARKS

The following marks are used in this service manual to facilitate correct COVEC-F self diagnosis system operation.

Advice
Procedures that must be performed to enable the best possible COVEC-F self diagnosis systern operation.

NOTE
Information assisting in the best possible COVEC-F =-!f diagnosis system operation.
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1. PREPARATION

Prepare the following.
* Circuit tester

Note
The circuittesteris used during inspection procedures to check ==
the continuity and resistances of each electrical component.
Circuit tester

PCOVTOO

2. CIRCUIT TESTER USE

» Tumthe engine's key switch OFF when checking continuity
or resistance.

CAUTION
If the key switch is on when checking continuity or resis-
tance, electrical components may be damaged.

| PLOVTO02

* Do notdamage connector terminals when checking continu-
ity or resistance. Do not push the tester pins into the female
terminals.

CAUTION
MNew faults may arise if the connector terminals are dam-
aged.

* Always reconnect connectors in their original positions after
checking continuity or resistance.

CAUTION
MNew faults or improper operation may arise if connectors
are not remstalled in their original positions.
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SELF-DIAGNOSIS

SELF DIAGNOSIS

1. SELF-DIAGNOSIS FROM FAILURE MODE

The COVEC-F system includes a self-diagnosis system which alerts the operator to system malfunctions. The control unit
continually monitors the signals input from each sensor and the GE actuator for abnormal values.

Failure mode table
No. DTC No. CONTENTS MIL
1 PO105 BAROMETRIC SENSOR-MAL. X
2 PO110 INT. AIR TEMP. CIRCUIT-MAL. X
- PO115 ENG. COOLANT TEMP.-MAL. 0
4 P0120 ACCEL P. SNSR-MAL. X
5 PO121 APS. RANGE/PERFORMANCE-MAL. 0
6 PO180 FUEL TEMP. SNSR. CIRCUIT-MAL. X
7 P0320 ENGINE SPEED INPUT CIRCUIT-MAL. X
8 P0335 CRANKSHAFT P. SNSR-MAL. X
) PO500 VEHICLE SPEED SNSR-MAL. X
10 POB00 SERIAL COM. LINK-MAL. - X
11 PO605 CONTROL MODULE (EEPROM) ROM-MAL. X
12 PO613 ECU-MALFUNCTION
13 P1116 BOOST PRESSURE SENSOR-MAL. 0
14 P1120 ELECTRIC GOVERNOR-MAL. 0
15 P1122 BOOST PRESSURE CONTROL VALVE-MAL. 0
16 P1123 TIMER POSITION SENSOR-MAL X
17 P1127 CONTROL SLEEVE POSITION SNSR.-MAL 0
18 P1131 INJECTION QUANTITY ADJUST-MAL. X
19 P1135 INJECTION TIMING SERVO-MAL. X
20 P1324 GLOW RELAY-MALFUNCTION X
21 P1525 5V SOURCE VOLTAGE X
22 P1621 FUEL CUT VALVE-MAL. 0
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Use the follwing chart to check the system when malfunctions occur.

Advice
When the key switch in ON, leave each electrical component's connector connected.

USER COMPLAINT

Key switch ON

ls the diagnosis
system lamp
flashing?

Check the lamp.

Is failure
NO
- YES mode
displayed?
Determine the location of Determine the cause
the fault from the self- from the phenomenon
diagnosis table on page 2. table on page 3.
" |
I
|
1
Check and correct. Check and correct in
accordance with phe-
nomenon,
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INSPECTION OF PARTS

INSPECTION OF PARTS
1. GE ACTUATOR

Advice
Turn the key switch OFF.

GE INSPECTION

GE continuity test

< Resistancecorrect. >

ke

Replace with identical part No control unit.

>\.___EE§15_ITE incorrect

Replace GE

C::____System operating normal.________._“‘.b

Re-install original control unit

i System faulty.

Faulty vehicle hamess
Mechanical pump fault

(1) GE actuator terminals
Terminal Component ___Remarks
1 GE (-) GE (-)
2 TCV(+) | Timing control valve (+)
i 3 CSP (+) Oscillate (+)
4 Adj (+) Adjustment resistor (+)
5 Adj (-) Adjustment resistor (-)
6 FCV | Fuel Cut Valve
7 CSP () Oscillate (-)
| 8 TF () Fuel Temperature (-)
9 GE (+) GE (+)
10 TCV (-} Timing control valve (-)
11 CsP Neutral
12 TF (+) Fuel temperature (+)

(2) Check the GE actuator resistances.
* Reference values

| Terminal Resistance Temperature (°C)
1--9 0.71+0.13Q 23
3--7 ~11.8+0.6Q 23

| 3--11 5.9 +0.3Q 23
7--11 59030 23
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2. Mg/V (MAGNET VALVE)

Advice
Turn the key switch OFF.

Mg/V INSPECTION |

\
Check Mg/V tightness |

—-C__Hesistance incorrect

Mg continuity test

| < «Resistancécorrect! " > |_ Replace Mg/V

5
Faulty vehicle harness |

(1) Check Mg/V resistance.
- Reference Values

Resistance ((?) | Temperature (°C) ___Remarks
BE+1.1 23+10

(2) Confirm that there is continuity between the Mg/V body's earth
(-} and the GE actuator connector terminal no 6.
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3. TCV (TIMING CONTROL VALVE)

Advice
Turn the key switch OFF.

TCV INSPECTION

Check TCV tightness

TCV continuity test

i

< Resistancecorrect. >

! Ll
Faulty vehicle harmess

w incorrect

Replace TCV

(1) Check Mg/V resistance.
(2) Check TCV resistance.
* Reference Values

Resistance (£2) | Temperature (*C) ~ Remarks
11.0£0.7 20110

(3) Confirm that there is continuity between the GE actuator con-

nector terminal no 2 and no 10.

PCOVTIE
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4. Np SENSOR

Advice
Turn the key switch OFF,

Mp SENSOR INSPECTION

Check Np sensor tightness

\

Mp sensor continuity test

>_Resistance incorrect

C:_'_: Resistance correct. E‘.ﬁ Replace Np sensor

] Faulty vehicle harness

(1) Np sensor terminals.

Terminal No Component wiring Remarks
1 SIGMAL Output
2 GND
3 Blind plug 2.6V
pe PLOVTOS

(2) Check Np sensor resistance.
* Reference values cabial

\

b o]

Terminal No Resistance (k) Temperature (°C)
152 1.65+£0.15 25+5

PCOVTOZD
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5. TPS (TIMING POSITION SENSOR)

Advice
Turn the key switch OFF.

TPS INSPECTION

i
Check TPS tightness

i

TPS continuity test > — > Resistance incorrect

-

i Resistance correct. |  Replace TPS

Faulty vehicle harness

L

(1) TPS terminals.

Terminal No Component wiring
1 0sC ()
2 0SC (+)
3 MDL i

{2) Check TPS resistance.
* Heference values

o
Terminal No Resistance (kg2) o
1--3 82 +5.7 3

2--3 82 5%
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FL-31

6. COMPENSATION RESISTOR

Advice
Turn the key switch OFF.

COMPENSATION RESISTOR
INSPECTION

Check compensation resistor
tightness

ompensation resistor

(2) Measure the compensation resistance, referring to the above
table.
Resistance tolerance : [ 5%

i 7~ Resistance incorrec
continuity test
< Resistancecorrect. > Replace compensation
\|{ resistor
| Faulty vehicle harness I
(1) GE actuator terminals
: e f Distinguishing number
Compensation Distinguishing
resistor (No, ki) No _ i

MNol1, 0.18 845 146649-4500
No2, 0.30 946 146649-4600 & » _
No3,0.43 947 146649-4700 <l
MNod, 0.62 948 146649-4800 Compensation
No5, 0.82 | 949 146649-4900 Istater
No6, 1.10 950 146649-5000
No7, 1.50 951 146649-5100
MNo8, 2.00 952 146649-5200
Mo, 2.70 953 146649-5300

| No10,3.90 954 146649-5400
MNoii, 5.680 955 146649-5500
No12, 8.20 956 146649-5600
MNo13, 15.0 857 146649-5700

POONTO24




FL-32 SCHEMATIC DIAGRAM
ENGINE CONTROL SYSTEM (1)
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SCHEMATIC DIAGRAM FL-33
ENGINE CONTROL SYSTEM (2)
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SCHEMATIC DIAGRAM

ENGINE CONTROL SYSTEM (3)
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SCHEMATIC DIAGRAM FL-35
ENGINE CONTROL SYSTEM (4)
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ENGINE CONTROL SYSTEM (5)

“““““““““““““ P FUEL
HNJECTION
1PUMP
FUEL !
TEMPERATURE !
SENSOR 1
]
]
1
]
[
""" T T T T T EYS T T T 12%FCsT
058 0.58 0.5GW
=
0.58
10] C40-3 22| cd04
______ oo ST N S N, N .
Ground Fusl jECM
lemparaure ]
SENS0T 1
1
Ground Fuel cut Time centrol i
i b1 vahie 1
R e, - AT & O . s R
| 12]cap1 14 -hr:am-;
0.58 0.5W 0.5R 05A 0.5W 0.58 2.08
058 1.25L/G 1.25RY
o=  ''f .. & 1| il il (il £ il ity -
I I I
I I
I I 1 From Fuse 8[104)
| [ on page SD-82
(e e T SR | e = = = SE e — —_— ] ';BJ
0.5R 0.5W 058 | 0.58
e
.
! !
0.5R 0.5W 0.58 T
G20
SRR § [ O . - SO 1. By . W 2 C5T
ESETEL e it S oapent] ety | R N e e e <=1 FUEL
I 1 INJECTION
e = — coNTROL FUEL TIME g B
I SLEEVE 1
I POSITION ” VALVE "é VALVE I
| SENSOR 1
| —\.ﬂﬂﬂ;—.—\kﬂﬂ;— 1
I s I
I 1
e Lt e e S e T e, P el 2 T o ST S L o, o o e B BN e [ 1
HASDOA3E




