FUSO

Group 54EM
Meter Cluster

Pub. No. OOELT0145



FUSO ASCENT-CRISTIAN BRITO



GROUP 54EM
METER CLUSTER

SPECIFICATIONS. ... e 54EM-2
STRUCTURE AND OPERATION
RO Y - 54EM-4
2. Electronic Control System...........cccummmeciiiimmmeesiininnree e 54EM-5
3. Electronic Control Unit Circuit Diagram.......c...ccccccevreennirreennn. 54EM-14
TROUBLESHOOTING
1. Inspection Based on Diagnosis Codes ..........cccoemuninirrmnmnnnnnns 54EM-16
2. FUSO Diagnostics Service Data (Actual values) ........c...c..eeuee 54EM-18
3. FUSO Diagnostics Actuator Test (Actuations) ........ccccceeeeerenes 54EM-18
4. Coding Data in Electronic Control Unit..........ccccccevmmmniinnannnnns 54EM-18
5. Electronic Control Unit Input/Output Table .........ccccorvemnunnnene.. 54EM-19
INSPECTION OF ELECTRICAL PARTS .......cccooiiiinnmnnnneeees (See Gr54.)
INSTALLED LOCATIONS OF PARTS.......ccccceiiiiirrrrrrrreeeeeennnns (See Gr54.)
ELECTRIC CIRCUIT DIAGRAM...........occcciceeeeee e eeeeeeennaes (See Gr54.)

S54EM-1




SPECIFICATIONS

Meter
ltem Specifications
Manufacturer Continental
Voltage \Y, 12
Speedometer 0'to 160 (*3 at 60 km/h)
indicating range km/h 0
Tachometer indicating range rem 0 to 5000 (+50 at 3000 rpm)
50°C 120°C
DATE  10/28(FRI)
Meter Water temperature gauge E i
cluster |indicating range SR H
10:45pm  oDO 52
70 to 112°C
P115551E
Meter warning | Sound
buzzer pressure dB 55£3(at1m)
Low vacuum
Sound
pressure buzz- pressure 753 (at1m)
er dB
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STRUCTURE AND OPERATION

1. Overview

Multi—information display

Speedometer Tachometer Warning and indicator (LED)

~ ] | X

Warning and indicator (LED)

T

Fuel level gauge

Warning and
indicator (LED)

Input signals Vehicle speed output signal
(switch, sensor, electronic control unit, etc.) (to electronic control unit requiring the vehicle speed information)

120121E

* This meter cluster contains a central processing unit with the following functions.
* Instrument drive function (speedometer, tachometer, fuel level gauge)
* Vehicle speed output distribution function
* Indicator and warning indication function
* Multi-information display indication function
* Buzzer sound function
* Fault diagnosis function
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2. Electronic Control System
2.1 Instrument drive function and vehicle speed output distribution function

(1) System block diagram

Meter cluster

Starter switch ON (M terminal) >

Battery direct power supply

y

Vehicle speed sensor

Y

Engine speed sensor

Y

Engine electronic control unit

Controller area network
communication

Fuel level sensor

Y

Signal detect
and
actuation modules

Controller area network
communication

CPU
Tachometer > Tachometer
drive control
Speedometer - Speedometer
drive control
Fuel level > Fuel level gauge

gauge drive control

Vehicle speed
output distribution
function

= Electronic control units

120123E
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STRUCTURE AND OPERATION

2.2 Warning and indicator lamps indication function, multi-information display function and fault
diagnosis function
(1) System block diagram

Meter cluster

CPU
Starter switch ON (M terminal) — .
Warning and B Buzzer (speaker)
. indicator
Battery direct power suppl - o .
Y P pply indication function | Indicator LED
~ | Warning LED
Battery equalizer L
P Multi-information display
Multi—information
display indication
function
MODE switch -
| Engine speed signal
SELECT switch -
= Instrument panel illumination
SET/RES switch - Fault diagnosis
function
. - Diesel Particulate Filt
ODO/TRIP switch [ p| —'GS¢ Farticulate Fiiter
warning signal
A
! Controller area
1 network
| communication
__________________________________ .
1
i
1
i
f . — . . . |
Switch/sensor output signal P Engine electronic control unit  |«-a------ !
1 1
| i
1 1
i Controller area '
! network i
Hydraulic unit ! communication !
i i [ ; . - ---- R Lt PR
Switch/sensor output signal (electronic control unit) ! 'T
! I
! I
Idling stop and start i '
Switch/sensor output signal L & .p . - 1
electronic control unit !
1
i
1
i
Controller area !
network v
communication
Switch/sensor output signal - Airbag electronic control unit I Sttt Lt

Signal detect
and
actuation modules

Y

Switch/sensor output signal

Controller area
network

FUSO diagnostics | g COmMunication
(diagnosis connector)

501603E
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2.3 General description

Information display Transmission information <DUONIC® >

DATE |[ 10/28(FRI) [=H
E i @

Time and outside air temperature / Odometer and trip meter

~10:45 eul lono 57|

Warning and indicator

Multi—information display

Meter cluster | |: : \
NI Warning and indicator lamps (LED)
SELECT switch /DQ /—)2 \ SET/RES switch
SES) cc%

MODE switch\\ ODO/TRIP switch

| Inside of meter cluster

)) Internal buzzer
From respective system Controller area network bus (speaker)
electronic control units

Battery relay power CPU
Starter switch ON (M terminal)

116192E

* The warning and indicator lamps indication function indicates warning characters or graphical marks (LED), there-
by adequately alerting the driver to abnormalities.

¢ Output data signals from respective systems are gathered in the central processing unit in the meter cluster and
indicated through appropriate LED or the multi-information display. Alarm is sounded by the buzzer (speaker) in
the meter cluster.

* The system features are as shown below.

* The multi-information display distinctly shows necessary information by changing display colors according to
the degree of significance of the information.

* MODE switch, SELECT switch, SET/RES switch and ODO/TRIP switch are used to have option vehicle infor-
mation (such as trip meter, clock, check and service data) and diagnosis codes for respective electronic control
systems indicated by the multi-information display according to information gathered in the meter cluster.

* When there are two or more warning items, the display is switched to show them in every three seconds.

S4EM-7



STRUCTURE AND OPERATION

(1) Multi-information display indication transition diagram

Normal mode
For details on the handling of respective display segments shown,
see Section 6 ~Multi-information system” in the Owner’'s Manual.
Calendar, clock
DATE 10/28(FRI)
T
';\E; C— mmH
10:45pPm  oDOKm 52 i
Outeid TEMP OUTSIDE 8°C @O DISP(DAY)
utside — k | : |
; i v LT lluminati
air temperature NFw C . wmH . : umination
o ne | L H (brightness adjustment)
10:45pPM  0DOKm 52 10:45pPM  0DOKm 52
= o ENGINE OIL
Diesel Particulate :§E~3> DJ :IF“IiEVELL 107220 km
= months Check and service data
Filter monitor DPF —— SERV
10:45PM  0DOKm 52 10:45pPM  0DOKm 52
Fuel consumption
Eﬁ AVG g.gkm/l
LT
FUEL | ¢ 10 20
10'45pm  oDOKm 52
<::I MODE switch, pushed for a short time (less than 1 second)
« MODE switch, pushed for a long time (more than 1 second)

Ej
SET/RES switch
=

MODE switch

MODE switch, SELECT switch, SET/RES switch

SELECT switch Shifted to diagnosis mode on simultaneous push

Diagnhosis mode
(See 4.4 (1) Fault diagnosis function display transition diagram.)

QI‘ ENGINE
SPN FMI
DTC 123456 14
10:45pPM  0DO km 52

54EM-8
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(2) Indicator lamps (LED)

llluminating/ Internal
Lamp - buzzer Condition for illuminating/flashing Remarks
flashing ;
sounding
FUEL
LEVEL . . See Gr54
GAUGE llluminates - Fuel level is low (@20).
L]
o Parking brake is engaged (Buzzer sounds when vehicle speed exceeds |See Gr54
) 12 km/h with parking brake engaged.) (510).
@) | tMuminates
- Brake fluid level is low Sgc‘:gs“
. . . . . See Gr54
(@) llluminates - Vacuum in vacuum tank is low <Vacuum booster-equipped vehicle> (515)
. L See Gr54
sf,_ llluminates 0] Engine is overheated (537).
llluminates - Charging system is defective S$C25C5>r54
=7 | llluminates - Engine fluid pressure is low r54
. L . See Gr54
I llluminates - Engine is being preheated (880).
. * Engine control system is defective See Gr54
@ llluminates - * Exhaust gas aftertreatment is defective 880).
e Soot is accumulated in Diesel Particulate Filter (flashes at 0.5 second
Flashes - ;
interval)
::3) Flashes _ » Diesel Particulate Filter requires cleaning (flashes at 0.25 second inter- | See Gr54
(amber) val) (880).
llluminates - * Parked regeneration is in progress in the Diesel Particulate Filter
i)
(;;?e:;) llluminates - Automatic regeneration is in progress in the Diesel Particulate Filter r.54
E llluminates - Headlamp high beam is on r54
(0] . .
. Turn signal lamp is on See Gr54
‘» Flashes (turn signal Hazard lamp is on (330).
sound)
. ¢ Exhaust brake is on See Gr54
J‘Wl_ llluminates - + Warm-up system is on (880).
() llluminates - Anti-lock brake system is abnormal r54
_ * |dling stop and start system is preparing for automatic engine stop (fast
flashing: 0.5-second interval)
Flashes - - - - -
_ ¢ Idling stop and start system is automatically stopping the engine (slow
: flashing: 2-second interval) See Gr54
o) ¢ |dling stop and start system canceled automatic engine start (door @75.
. open)
llluminates
- ¢ Idling stop and start system is faulty
;\;’ llluminates - SRS airbag electrical circuit is defective r.54

S54EM-9




STRUCTURE AND OPERATION

(3) Multi-information display indications

llluminating/ Internal
Mark flashin buzzer Condition for illuminating/flashing Remarks
9 sounding
ENG
SYS llluminates - Engine output is limited r54
(red)
* Engine check is required
E% . ¢ Engine oil change is required (when the mark appears alternately with See Gr54
llluminates - g’ilﬁ ) .
(amber) * System is reset after engine oil change (indicated for 10 seconds)
SAM . . . . .
llluminates - Signal detect and actuation modules are faulty in electric control system -
(red)
SAM lluminates _ Signal detect and actuation modules are abnormal in electric control sys- _
tem (when outside light check is needed)
(amber)
METER llluminates - Meter cluster electric circuit is defective -
ENG . . . .
0IL lluminates _ * Engine oil change is required See Gr54
(when quantity of fuel mixed in engine oil exceeds upper limit) (880).
(amber)
S’\IIE PCV (positi k tilation) filt ti tb
. _ positive crankcase ventilation) filter regeneration must be per-
llluminates formed or PCV (positive crankcase ventilation) filter must be replaced. See Gri3E.
(green)
FDUPLFL llluminates - Soot accumulation in Diesel Particulate Filter is excessive r54
bgAIETPElgz llluminates - Moisture in fuel filter becomes excessive r54
CAB lluminates o Cab tilt lock is incomplete See Gr54
TILT (Buzzer sounds at vehicle speed beyond 5 km/h.) (550).
lluminates _ Transmission power take-off is connected See Gr54
PTO <Vehicles with transmission power take-off> (850).
O llumi Less than 1,000 km or one month remains before the next scheduled en-
ENG uminates - . . . -
gine oil change interval
O . Less than 1,000 km or one month remains before the next scheduled en-
olin llluminates - . e ; -
FiLTER gine oil filter replacement interval
D lluminates _ Less than 1,000 km or one month remains before the next scheduled fuel _
FOEL filter replacement interval
lluminates _ Less than 1,000 km or one month remains before the next scheduled _
ERAKE brake fluid change interval
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lNluminating/ Internal
Mark flashin buzzer Condition for illuminating/flashing Remarks
9 sounding
D lluminates _ Less than 1,000 km or one month remains before the next scheduled air _
A Re cleaner replacement interval
D lluminates _ Less than 1,000 km or one month remains before the next scheduled _
transmission fluid change interval
D lluminates _ Less than 1,000 km or one month remains before the next scheduled _
hRe wheel hub bearing grease change interval
Qum lluminates _ Less than 1,000 km or one month remains before the next scheduled dif- _
i ferential gear oil change interval
Qe lluminates _ Less than 1,000 km or one month remains before the next scheduled _
power steering fluid change interval
R lluminates _ Less than 1,000 km or one month remains before the next scheduled en- _
P gine coolant change interval
(4) Alarm with buzzer only (without warning lamp on)
Internal
Buzzer buzzer Condition for buzzing Remarks
sounding
Back buzzer (0] Shifter lever is put in the “R” position -
When all conditions below are established
Key reminder buzzer o » Starter key is left inserted _

» Starter switch in the OFF position
¢ Driver’s side door switch is in “OPEN” position

S4EM-11




STRUCTURE AND OPERATION

2.4 Fault diagnosis function

* The fault diagnosis function establish-

Diagnosis mode es the diagnosis mode through simul-

ENGINE taneous push of the MODE, SELECT

Qj‘ SPN FMI and SET/RES switches with the vehi-

DTC 123456 14 cle at a stop to perform the fault diag-
10:45pm  oDO 52 nosis of respective systems.

Multi—information display

SELECT switch SET/RES switch
MODE switch \§> /
\'\oo—/_l—xcoj

Controller area Inside of meter cluster

From system network bus
electronic control units

Battery direct power supply CPU

Starter switch in
ON position (M terminal)

116198E
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(1) Fault diagnosis function (diagnosis mode) display transition diagram (anti-lock brake system electronic
control unit (hydraulic unit))

Normal mode ) Vehicle speed higher than 2km
(See 2.3 (1) Multi-information display or starter switch in OFF position

indication transition diagram.) 4: -E‘

7y
Vehicle speed less than 2km SELECT N /)
MODE switch switc
SELECT switch MODE switch MODE switch J
SET/RES switch /
Pushed together] | SET/RES switch

Diagnosis mode

System (electronic control unit) Function select mode
select mode
| Diagnosis code ; Diagnosis code
SELECT switch| gisplay mode (past)
SET/RES switch ' i
MODE switch
SELECT switch
SELECT switch Diagnosis code erase mode

SELECT switch |

\ 4 \ 4
Diagnosis code
display mode (present. past)

SET/RES switch SET/RES switch

Diagnosis code erase mode

SET/RES
switch

MODE switch MODE switch

A 4

118222E

54EM-13



STRUCTURE AND OPERATION

3. Electronic Control Unit Circuit Diagram

SAM
Airbag ECU
CAB GAN-H ('\} {") CAN-H | caN-H
CAB CAN-L |— Y-CAN-L | oan-L
Meter cluster
Alternator
ALTERNATOR (12V) L GND J_ JETER
05%3/0 BATT
F22 MAIN
OO GND 13 Heater control panel
ECU GND 10 RHEOSTAT
CAN-H -
CHASSIS CAN-H ("} {") CAN-L 9 ! ILLe
CHASSIS CAN-L \Y \Y 18
<::TP
e le) Vehicle speed sensor
CAN-H —n— 32> Z 3 S/SV v
T
CAN-L v T r 12 S/S SIG sia
ISS ECU Hydraulic unit Engine ECU 4 S/S GND GND
("} CAN-H
Oil pressure switch \% CAN-L
Co—od
i o~0 OIL PRESS SW
Water SIG ("} ("} W/T SEN SIG
tensmzﬁrsaotrure GND —V % W/T SEN GND
W/T SEPARATOR
Fuel level sensor SEN SIG
FUEL LEVEL SENSOR SIG SIG .
FUEL LEVEL SENSOR GND GND Fuel filter
WS IND
ENG. CONT. ACT. WSV
_,__ WS GND
Vacuum switch -
VACUUM SW
7
Parking brake switch
PARKING BRAKE SW o0—0 Meter cluster connector
Backup lamp switch — .
Fo——o
REVERSE SW o0
Power take—off control switch
Fo——o
PTO SW(CHASSIS) oo I
Front door switch =
o
FRONT DOOR o0 J_
Cab tilt lock switch =
CAB TILT SW o0
Brake fluid level switch
BRAKE FLUID LEVEL SW o0
SW(SIGNAL) GND
Starter switch
F13 R
FACHN STARTER SW BATT BATT(T30)
Keyless switch (starter switch)
Fo—o
: KEY INSERTED SW o0
|
———O_O—¢ DIAGNOSTIC CAN-H A A
{ ] { ] Diagnosis connector
DIAGNOSTIC CAN-L v
CAN : Controller area network
E High current fuse box ECU : Electronic control unit
T ISS : Idling stop and start system
Battery

C10053-ECU-54EM
54EM-14
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TROUBLESHOOTING

1. Inspection Based on Diagnosis Codes

* The contents of FUSO Diagnostics are updated to improve without any notice. When there is any difference be-
tween the FUSO Diagnostics and the workshop manual, check the latest information with the FUSO Diagnostics.

AN c
Diagnosis > Control unit ER120v Bignition & ?
= ABS - Antilock brake system Control unit
,,,,,,, T e e e L SEIECH the code |

© 00F4EC (521216 12) Provided the measured values are CURRENT F [
correctly detected, the fault is then not a fault of
the control unit or of the sensors.

+ Control unit-specific environmental data
+ ontime of

+ 01F4EC (521217 12) Faulty component ‘Antilock brake CURRENT F \L
system Control unit'

[
| + 02F4EC (521218 12) Faulty component 'Antilock brake CURRENT F
it

[ system Control
E‘ .;‘h_._h e — rmlll-w =
E!—| Click the test button 1 IW257

1.1 List of Diagnosis codes

Click the test button

Select the code from the diagnostics code list

Start the interactive troubleshooting

* When the FUSO Diagnostics is connected, perform the interac-
tive troubleshooting with the following procedure.

Code Message

Warning indication

METER

Remarks

158-3 The battery voltage is too high.

158-4 The battery voltage is too low.

629-31 Faulty part CPU inside component “Instrument panel”

639-4 CAN bus OFF fault

1213-14 | There is an internal fault in component ‘instrument panel’.

521751-7 | There is an internal fault in component ‘instrument panel’.

521768-19 |Faulty part CPU inside component “Instrument panel”

O|0|O0|0|0O|0|0O

1.2 Details of Diagnosis codes
158-3: The battery voltage is too high.

Generation condition
onds.

* In meter cluster is indicated a battery voltage higher than 16 V for 10 sec-

Recoverability

* System recovers if normal reading is obtained when starter switch is turned
to OFF and then to ON.

Control effected by electronic control unit * None

¢ Faulty alternator

Possible causes * Faulty signal detect and actuation module

¢ Defective meter cluster

158-4: The battery voltage is too low.

Generation condition * In meter cluster is indicated a battery voltage lower than 10 V for 10 seconds

Recoverability

System recovers if normal reading is obtained when starter switch is turned
to OFF and then to ON.

Control effected by electronic control unit

None

Possible causes

Open-circuit or short-circuit to ground in harness between battery and meter
cluster

Malfunction of battery

Faulty alternator

Faulty signal detect and actuation module

Defective meter cluster

54EM-16
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629-31: Faulty part CPU inside component “Instrument panel”

Generation condition

CPU in meter cluster is reset.

Recoverability

System recovers if any normal signal is received when starter switch is
turned to OFF and then to ON.

Control effected by electronic control unit

None

Possible causes

Defective meter cluster

639-4: CAN bus OFF fault

Generation condition

Controller area network communication bus off condition is detected.

Recoverability

System recovers if any normal signal is received when starter switch is
turned to OFF and then to ON.

Control effected by electronic control unit

None

Possible causes

Controller area network communication bus is open or shorted to power,
ground or another circuit.

Faulty resistor in meter cluster

Defective meter cluster

1213-14: There is an internal fault in component “instrument panel”.

Generation condition

Internal circuit is malfunctioning.

Recoverability

System recovers if any normal signal is received when starter switch is
turned to OFF and then to ON.

Control effected by electronic control unit

Error message is sent through controller area network.

Possible causes

Defective meter cluster

521751-7: There is an internal fault in component “instrument panel”.

Generation condition

Internal circuit is malfunctioning.

Recoverability

System recovers if any normal signal is received when starter switch is
turned to OFF and then to ON.

Control effected by electronic control unit

None

Possible causes

Defective meter cluster

521768-19: Faulty part CPU inside component “Instrument panel”

Generation condition

Access to EEPROM is impossible.

Recoverability

System recovers if any normal signal is received when starter switch is
turned to OFF and then to ON.

Control effected by electronic control unit

None

Possible causes

Defective meter cluster

54EM-17




TROUBLESHOOTING

2. FUSO Diagnostics Service Data (Actual values)

* The contents of FUSO Diagnostics are updated to improve without any notice. When there is any difference be-
tween the FUSO Diagnostics and the workshop manual, check the latest information with the FUSO Diagnostics.

Current
No. Value Description Value Explanation
Group

000 - Vehicle speed Tachograph HEENEKkm |Unused

Shows the vehicle speed as determined by the option
connector

¢ Synchronous with the speedometer

* 0.000 to 255.000 km/h

[Related parts]

* vehicle speed sensor

001 - Vehicle speed ECU HEENE Kkm

3. FUSO Diagnostics Actuator Test (Actuations)

¢ The contents of FUSO Diagnostics are updated to improve without any notice. When there is any difference be-
tween the FUSO Diagnostics and the workshop manual, check the latest information with the FUSO Diagnostics.

* The basic conditions for performing the actuator test: Vehicle stopped, engine stopped and starter switch ON.

No. Selection Explanation

[Test method]
Operate each indication in the meter cluster.

[Checking method]

* The speedometer operates from 0 to maximum. It stops on the way for about 5 seconds at
the 40 km/h point.

* The tachometer operates from 0 to maximum. It stops on the way for about 5 seconds at
the 2000 rpm point.

* The fuel level gauge operates from 0 to full. It stops on the way for about 5 seconds at the
one half point.

e The indicator lamp, illumination, multi-information display, and buzzer change to ON/OFF
for every second.

000 Instrument cluster

[Note]
The test stops automatically when three rounds of inspection are completed. (Or, terminated
using the stop button.)

4. Coding Data in Electronic Control Unit

4.1 Overview

¢ The meter cluster has various kinds of information such as technical data of vehicle and equipment registered as
coding data.

* Therefore, each time the meter cluster is replaced or some specification changes are made, the coding data must
surely be rewritten using diagnostic tool. Otherwise, the data stored in the meter cluster could deviate from the ac-
tual conditions of the vehicles, resulting in incorrect alarms.

4.2 Rewriting of Coding Data
* If specification changes have been made, be sure to rewrite the relevant coding data. Perform the data writing
and resetting work, using the diagnostic tool.

Rewriting coding data required Standards for rewriting meter cluster internal data
Final gear When the final gear is changed, the meter cluster internal data must be updated.
Rear tire When the tire size is changed, the meter cluster internal data must be updated.

When specifications of this system are changed, the meter cluster internal data must

Anti-lock brake system be updated.

Meter cluster replacement All data (entire set of the latest history data for the vehicle)

54EM-18
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5. Electronic Control Unit Input/Output Table

* For the signal and ground terminal positions, see the circuit diagram for the electronic control unit.

Connected unit Terminal I/0 Voltage or waveform
SAM [Judgment criteria]
. . 13 - Ground Input » Starter switch ON: Approx. 12 V (battery voltage)
(Starter switch (M terminal voltage)) « Starter switch OFF: 0 VV
SAM ) [Judgment criteria]
(Battery direct (B terminal voltage)) 2 - Ground Input ¢ Constant: Approx. 12 V (battery voltage)
A
\%
Vehicle speed sensor 12-4 Input >~
TIME
122594E

[Judgment criteria]
¢ Lo: 0.8V max.
* Hi: Approx. 6.0V

54EM-19
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