
Troubleshooting
The instrumentation control unit (ICU) receives mes-
sages and faults transmitted by other ECUs on the
J1587 datalink.

NOTE: There are also some warnings that are
controlled by sensor inputs to the ICU.

The ICU presents warning information via lamps in
the panel. Active fault codes are abbreviated in the
driver display.

Ignition Sequence
When the ignition switch is turned ON, the ICU per-
forms an ignition sequence. The electronically driven
gauges sweep from zero to full scale and then back
to zero. The parking brake, low air pressure, high
coolant temperature, and low oil pressure warning/
indicator lights also activate for approximately three
seconds.

NOTE: The battery voltage, primary air, and
secondary air gauges are not electronically
driven and do not sweep.

System Fault Analysis
The ICU indicates active fault codes by displaying a
three-letter code, which is an abbreviation for the
system with the fault.

For lists of MIDs, PIDs, SIDs, and FMIs, see Sec-
tion 54.03, Specifications 400 . For more informa-
tion on these code groups and how to read them,
see "Fault Codes" in this subject.

To correct an active fault, see the following sources:

• Engine ECM (MID 128)—use the engine
manufacturer’s literature.

• ABS ECU (MID 136)—see Sec-
tion 42.08, Subject 300 or use the antilock
brake system manufacturer’s literature.

• ICU (MID 140)—see this section.

• DLU (MID 179)—see Section 54.06 .

• ACPU (MID 190)—see Section 83.02, Sub-
ject 300 .

IMPORTANT: To begin troubleshooting active
fault codes, do not turn the ignition switch OFF
and then ON. It is not uncommon for a fault to

disappear when ignition power is removed, only
to return again when the vehicle has left the
shop.

1. Correct the active fault.

2. To verify that the problem is corrected and that
the fault code is no longer displayed as active,
turn the ignition switch OFF and then ON.

3. Start the vehicle.

NOTE: In some cases, it may be necessary to
drive the vehicle to confirm that a fault has been
repaired.

Datalink Activity
1. If the alert message "NO DATA" is displayed,

check the J1587 datalink wiring (twisted pairs).

2. Verify that all ECUs are connected.

3. Verify that the ECU J1587+ is connected to the
datalink J1587+ and that ECU J1587– is con-
nected to datalink J1587–.

Gauges
NOTE: The procedures under the "Gauges"
heading apply only to electronic gauges; the air
gauges and voltmeter do not sweep.

Gauge Does Not Sweep
If a particular gauge does not sweep during the igni-
tion sequence, there is a problem either with the
gauge or the ICU.

1. Turn the gauge counterclockwise and remove it
from the ICU housing.

2. Install a gauge known to be good and repeat the
ignition sequence.

3. If the test gauge sweeps full scale and back to
zero, replace the original gauge with a new one.
For replacement instructions, see Sec-
tion 54.03, Subject 110 .

4. If the test gauge does not sweep, replace the
ICU. For replacement instructions, see Sub-
ject 100 in this section.

NOTE: If the ICU has failed, replace the com-
plete ICU housing. Remove all gauges, the
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message center bezel, and the wood grain
panel. Install these parts in the new ICU hous-
ing.

Gauge Does Sweep
If a gauge malfunctions but sweeps during the igni-
tion sequence, the ICU is not at fault.

1. Check the circuits that supply input signals to the
ICU.

2. Check the engine ECM programming.

NOTE: Use the technician diagnostic routine
(TDR), provided with ServicePro, to help deter-
mine the cause of the problem.

Warning/Indicator Lights
Light Does Not Illuminate
The parking brake, low air pressure, high coolant
temperature, and low oil pressure warning/indicator
lights should illuminate during the ignition sequence.

IMPORTANT: The following lights do not illumi-
nate during the ignition sequence:

A. ENG PROT indicator light input WL002

B. CHK ENG indicator light input WL003

C. STOP ENG indicator light input WL007 (used on
Cummins engines only)

D. TRAC ABS indicator light input WL011

If a warning/indicator light other than those listed
above does not illuminate during the ignition se-
quence, either the light bulb is bad or the ICU is mal-
functioning. Replace the light bulb with a test bulb
known to be good and repeat the ignition sequence.

1. Remove the message center bezel and replace
the bulb with a test bulb. Use the bulb replace-
ment tool provided.

2. If the test bulb lights, replace the original bulb
with a new one. For replacement instructions,
see Section 54.03, Subject 120 .

If the test bulb does not light, replace the ICU.
For replacement instructions, see Subject 100 in
this section.

Light Illuminates
If a warning/indicator light malfunctions but illumi-
nates during the ignition sequence, the ICU is not at
fault.

Check the circuits that supply input signals to the
ICU. These lights are activated by either a 12V
power input or a ground input.

NOTE: Use the technician diagnostic routine
(TDR), provided with ServicePro, to help deter-
mine the cause of the problem.

Buzzer
Buzzer Does Not Operate
If the buzzer does not activate during the ignition se-
quence, either the buzzer or the ICU is malfunction-
ing. The buzzer is mounted behind the tachometer.

1. Install a buzzer known to be good and repeat the
ignition sequence.

2. If the test buzzer functions, replace the original
buzzer with a new one. For replacement instruc-
tions, see Section 54.03, Subject 130 .

If the test buzzer does not function, replace the
ICU. For replacement instructions, see Sub-
ject 100 in this section.

Buzzer Does Operate
If the buzzer operates during the ignition sequence
but does not work properly for another function, there
is a problem with ICU input circuits.

1. Check the circuits that supply input signals to the
ICU.

2. Check the ECU programming corresponding to
the buzzer function.

Dash Driver Display Screen
Screen Does Not Activate
If the dash driver display screen does not activate
during the ignition sequence, either the display
screen itself or the ICU is malfunctioning. The dash
driver display screen is mounted behind the message
center bezel.

1. Install a dash driver display screen known to be
good and repeat the ignition sequence.
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2. If the test screen functions, replace the original
dash driver display screen with a new one. For
replacement instructions, see Sec-
tion 54.03, Subject 140 .

If the test screen does not function, replace the
ICU. For replacement instructions, see Sub-
ject 100 in this section.

Screen Does Activate
If the dash driver display screen operates during the
ignition sequence, but the odometer does not display
properly, the ICU is faulty.

ICU Small Gauges
The oil pressure, coolant temperature, oil tempera-
ture, and turbo air pressure gauges are driven elec-
tronically by the ICU using data inputs from the en-
gine ECM. The ICU receives digital data from the
engine ECM via the J1587 datalink.

1. To determine whether the fault lies in the ICU or
the gauge input circuits, use the "Gauges" proce-
dure above.

2. If the problem is found to be in the ICU, replace
the ICU. For replacement instructions, see Sub-
ject 100 .

If the problem is found to be elsewhere, use Ser-
viceLink, or the engine manufacturer’s diagnostic
software tool, and determine if there is an active
engine ECM fault code related to the problem.

3. If an active fault code is displayed, follow the en-
gine manufacturer’s instructions to correct the
problem.

If no active fault code is displayed, check the
datalink connection from the engine ECM to the
ICU.

4. Check the datalink for cross-wired connections
from all ECUs.

Voltmeter
The voltmeter is driven by the voltage input to the
ICU. The voltmeter should function with the ignition
switch in the ON position.

1. Replace a problem gauge with a test gauge
known to be good and turn the ignition ON.

2. If the test gauge indicates 11 to 14V, replace the
original gauge with a new one.

If the test gauge indicates lower than 11V or
higher than 14V, check input voltages to the ICU
as follows:

2.1 Check the 12V battery circuit: pin D14 and
wire 437.

2.2 Check the 12V ignition circuit: pin D15
and wire 437A.

2.3 Check the ground circuit: pin D13 and
wire GND1.

3. Troubleshoot and repair any of the above circuits
that shows a malfunction.

If all the circuits above are functioning, replace
the ICU. For replacement instructions, see Sub-
ject 100 .

Pyrometer
The pyrometer is electronically driven by the ICU.
The pyrometer input circuit to the ICU contains a
thermocouple mounted on the turbocharger exhaust
port and a thermocouple amplifier module (TAM).
The thermocouple senses the exhaust temperature
and sends a small voltage signal to the TAM. The
TAM amplifies this voltage signal by a factor of 100
(typically 0 to 8 VDC) and sends it on to the ICU.
The ICU receives the analog voltage signal from the
TAM and converts it to the digital signal that drives
the pyrometer.

1. To determine whether the fault lies in the ICU or
the gauge input circuits, use the "Gauges" proce-
dure above.

2. If the problem is found to be in the ICU, replace
the ICU. For replacement instructions, see Sub-
ject 100 .

If the problem is found to be in the gauge input
circuits, check for 12 VDC of ignition power at
the vehicle side connector to the TAM (circuit
218). The TAM is located just above the right-
hand wheel well. Repair a malfunctioning circuit
if necessary.

3. Warm up the engine fully so that the thermo-
couple reaches operating temperature. Then shut
down the engine and turn the ignition back on.
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NOTE: Do not measure voltage using chassis
ground as a reference.

4. Check the voltage output signal of the TAM.

Example: 300°F (150°C) = 5.14 VDC (accept-
able); 480°F (250°C) = 9.16 VDC (unacceptable).

NOTE: To measure TAM output voltage, gain
access to the circuits at the right-hand wheel
well or at the ICU connector pin C6 (218A+)
and pin D6 (218A–).

4.1 Check between circuits 218A+ (positive
lead) and 218A– (negative lead). Voltage
should be 4 to 8 VDC, depending on tem-
perature.

4.2 If this measurement is not within the toler-
ances, then either the TAM or the thermo-
couple is malfunctioning.

NOTE: The TAM’s output should be 100 times
greater than the thermocouple output (TAM out-
put = 5.14 VDC, thermocouple output = 0.0514
VDC).

NOTE: Do not measure voltage using chassis
ground as a reference.

5. Check the voltage output signal of the thermo-
couple.

Example: 300°F (150°C) = 0.0514 VDC (accept-
able); 480°F (250°C) = 0.0916 VDC (unaccept-
able).

NOTE: To measure thermocouple output
voltage, gain access to the circuits at the
right-hand wheel well.

5.1 Check the voltage between circuits. The
voltage should be between 0.04 and 0.08
VDC.

5.2 If this measurement is out of tolerance,
the thermocouple is malfunctioning. Re-
place a malfunctioning thermocouple as
required.

If this measurement is within tolerance,
but the measurement in the previous step
was out of tolerance, the TAM is malfunc-
tioning. Replace a malfunctioning TAM as
required.

6. Check the circuits from the TAM to the ICU.

6.1 Check for continuity between circuit 218A+
and ICU left-hand connector pin C6.

6.2 Check for continuity between circuit 218A–
and pin D6.

6.3 Repair a malfunctioning circuit if neces-
sary.

Transmission Temperature
Gauge
The transmission temperature gauge is electronically
driven by the ICU. The ICU input circuit contains a
temperature sensor (thermistor) mounted in the
transmission housing. The sensor causes a voltage
drop across its leads corresponding to the transmis-
sion temperature. The ICU measures the voltage
drop and converts it to a digital signal, which drives
the electronic transmission temperature gauge.

1. To determine whether the fault lies in the ICU or
the gauge input circuits, use the "Gauges" proce-
dure above.

2. If the problem is found to be in the ICU, replace
the ICU. For replacement instructions, see Sub-
ject 100 .

If the problem is found to be in the gauge input
circuits, check the resistance of the temperature
sensor at the transmission. The resistance be-
tween the two sensor pins is typically 5250 ohms
to 172 ohms. Replace the sensor if necessary.

Examples: 32°F (0°C) = 5250 ohms; 77°F (25°C)
= 5000 ohms.

3. Check the continuity of the sensor-to-ICU circuits
on the ICU connector. Repair a malfunctioning
circuit if necessary.

3.1 Check for continuity between wire 30 and
pin C12.

3.2 Check for continuity between wire 30G
and pin C13.

Drive Axle Temperature Gauges
The temperature gauges for the forward-rear and
rearmost drive axles are electronically driven by the
ICU. The input circuits to the ICU contain tempera-
ture sensors (thermistors) mounted in the drive axle
housings. The sensor causes a voltage drop across
its leads corresponding to the axle temperature. The
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ICU measures the voltage drop and converts it to a
digital signal, which drives the electronic gauges.

1. To determine whether the fault lies in the ICU or
the gauge input circuits, use the "Gauges" proce-
dure above.

2. If the problem is found to be in the ICU, replace
the ICU. For replacement instructions, see Sub-
ject 100 .

If the problem is found to be in the gauge input
circuits, check the resistance of the rear axle
temperature sensors. The resistance between
the two sensor pins is typically 5250 ohms to
172 ohms. Replace the sensor if necessary.

Examples: 32°F (0°C) = 5250 ohms; 77°F (25°C)
= 5000 ohms.

3. Check the continuity of the circuits from the
forward-rear drive axle sensors to the ICU con-
nector. Repair a malfunctioning circuit if neces-
sary.

3.1 Check for continuity between wire 42 and
pin A10.

3.2 Check for continuity between wire 42G
and pin A11.

4. Check the continuity of the circuits from the rear-
most drive axle sensors to the ICU connector.
Repair a malfunctioning circuit if necessary.

4.1 Check for continuity between wire 43 and
pin B2.

4.2 Check for continuity between wire 43G
and pin B4.

Fuel Level Gauge
The fuel level gauge is electronically driven by the
ICU. The ICU input circuit contains a resistive fuel
level sensor mounted in the fuel tank. The fuel level
causes a voltage drop by changing the position of a
float, which in turn causes the resistance to change.
The ICU detects the voltage drop and converts it to a
digital signal, which drives the electronic fuel level
gauge.

1. To determine whether the fault lies in the ICU or
the gauge input circuits, use the "Gauges" proce-
dure above.

2. If the problem is found to be in the ICU, replace
the ICU. For replacement instructions, see Sub-
ject 100 .

If the problem is found to be in the gauge input
circuits, check the resistance of the fuel level
sensor at the fuel tank. The resistance between
the two sensor pins is typically 29 to 250 ohms.
Replace the sensor if necessary.

Examples: Full tank = 29 to 33.5 ohms; empty
tank = 244 to 250 ohms.

3. Check the continuity of the circuits from the fuel
level sensor to the ICU connector. Repair a mal-
functioning circuit if necessary.

3.1 Check for continuity between wire 47 and
ICU pin D1.

3.2 Check for continuity between wire 47G
and ICU pin D2.

Fault Codes
Since the ICU gathers information via the J1587
datalink, any error message or warning displayed by
the ICU can indicate one of two things: a fault in the
vehicle system or a fault in the data. If the fault lies
in a particular vehicle system, see the troubleshoot-
ing subject in the appropriate section of the work-
shop manual.

Fault Code Screens
Fault code screens provide troubleshooting informa-
tion in a brief, easy-to-read format.

NOTE: The only fault codes displayed on the
Level II ICU (ICU2L) are: ENG 128, ABS 136,
and ICU 140.
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