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By Jerry Bisbee — ATC Tech Trainer

Troubleshooting ICUF Instrument Clusters

Late model FLD Freightliners are equipped with Ametek
Dixson Next Generation Instrumentation (NGI) gauge sys-
tems. The Freightliner name for this systemis ICUF. The
ICUF system uses the speedometer as the central controller
that controls the gauges that are part of the ICU F system. -

The speedometer receives engine information via the J-1587 databus along with
information it receives from the fuel level sensor, axle temperature sensors, and
transmission temperature sensor. The speedometer processes this informa-
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two “daisy chain” connectors that connect the gauges to each other. The “daisy
chain” jumper harnesses furnish power, ground, backlighting power, and propri-
etary datalink information from the speedometer to each gauge. Figure 2 illus-
trates the pinouts of the four connectors located on the back of the speedometer.
J-1587 databus information from the engine ECU is used by the speedometer to
display vehicle speed, engine speed, oil pressure, coolant temperature, engine
oil temperature, boost pressure and voltage.

B Testing Gauge Function

The ICUF speedometer is equipped with two switches; the MODE switch and
the SET switch, which are used to scroll through information menus on the
speedometer’s message display (see Figure 3). These switches are located
atthe bottom of the speedometer face. They may also be used to perform
diagnostics onthe gauges.

M Using the Automatic Mode Test Procedure

1. Turnignition switch on.

Using the MODE switch scroll until DIAGST is displayed in the display window.
Press the SET switch to enter the test mode.

Press the mode switch to scroll between AUTO, MANUAL, and EXIT.
When AUTO s displayed press the SET switch to start the auto test.

6. The gaugesand warning LEDs on the gauges thatare part of the ICUF
system will function in the following manner with a corresponding message on
the display. Verify that the gauges and LEDs function as follows:

® MIN—AIllgauge pointers goto zero scale. All warning LEDs are off.

® MID—AIlgauge pointers go to mid-scale. Allwarning LEDs are off.

® MAX—AIllgauge pointers goto full-scale. Allwarning LEDs are off.

® LED—AIlgauge pointers goto zero scale. Allwarning LEDs are on.
7. Whenthe testis complete push the SET or MODE switch to stop the test.
8. Usethe MODE switch to scroll until EXIT appears.

9. Ifanyofthe ICUF controlled gauges fails to function according to the test, the
gauge may be tested individually by using the manual test procedure.
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ICUF
Speedo

1 47 To fuel level sensor
2 30 To transmission temp sensor
3 42 To forward drive axle temp sensor
4 43 Torear drive axle temp sensor
5 GND > Tocab ground stud

c2
1 437 P> To battery power bus
2 GND P> Tocab ground stud
3 81C To main cab harness ignition
4 29A P> Tomain cab harness panel lamp supply
§ |~ J-1587 + == To0 J-1587 databus junction
6 [~ J-1587 - = ToJ-1587 databus junction

10 GND1 P> To main cab harness panel lamp ground
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Figure 2 - ICUF Speedometer Pinouts

M Using the Manual Mode Test Procedure

Follow the Automatic Mode procedure above through step 4. Follow the rest of
the procedure below.

5. When MANUAL is displayed press the SET switch.
6. Totestagauge:

6.1 Press the MODE switch to scroll through the menu untilthe name of the
gauge you wish to test is displayed.

6.2 Press the SET switch to enable the test for the selected gauge.

6.3 Verify that the gauge behaves as follows:
® MIN-The gauge pointer goes to zero scale and its warning LED is off.
@ MID - The gauge pointer goes to mid-scale and its warning LED is off,
® MAX - The gauge pointer goes to full scale and its warning LED is off.
® LED - The gauge pointer goes to zero scale and its warning LED is on.

6.4 Press the MODE switch to exit the gauge test.

6.5 Continue pressing the MODE switch until EXIT appears.

6.6 Press the SET switch to exit the manual mode and return to
normal operation.

If the gauge operates correctly according to
these test procedures, but doesn’t correctly
display information the problemis either the
speedometer is not receiving information used
to drive the gauge, or the speedometer s faulty.

M Testing Information for Gauges
that Display Engine Information
To test for this condition on gauges that display
information sent from the engine, connect the
service tool used to read the engine information,
or connect ServiceLink to the truck’s diagnostic
connector. Check to see if the engine ECU is broadcasting the information for
the gauge. If itis not, the problem s in the engine sensor, engine harness, or
engine ECU. If the information for the gauge you are testing is being broadcast,
but the gauge is not displaying it the problem is with the speedometer.

M Testing Information for Gauges that

Do Not Display Engine Information
The fuellevel gauge, transmission temperature gauge, and axle temperature
gauges are driven by the speedometer using information from sensors wired to
the speedometer. These sensors are wired to connector C2 at the speedometer
(seeFigure 1).

® Totestthe fuellevel sensor andwiring, remove the connector at the fuel
level sensor. Connecta 250 ohm resistor across the two pins in the harness
connector. Turnthe key on and view the fuel level gauge. The gauge should read
EMPTY. Remove the 250 ohm resistor and connect a 30 ohm resistor across
the pins. The gauge should read FULL. If the gauge works correctly according
tothese tests, replace the fuel level sensor. If the gauge still doesn’t work, turn
the ignition off and disconnect the truck’s batteries. Remove the C2 connector
from the speedometer. Use an ohmmeter to measure the resistance between
pins 1and 5. The resistance should be approximately 30 ohms with the 30 ohm
resistor still connected across the fuel level sensor connector. If the resistance
value is correct replace the speedometer. If the resistance value is not correct,
test the wiring between the speedometer and the sensor. Also test the ground
wire from the sensor connector to the frame ground.

® Totestthe transmission temperature sensor or axle temperature sensor
follow the procedure above except for the following:

With the temperature sensor disconnected, connecta 6000 ohm resistor
across the two pins. With the key on, the temperature gauge should read 100°F
(minimum scale). Remove the 6000 ohm resistor and connecta 190 ohm
resistor between the pins on an axle temperature sensor ora 115 ohm resistor
between the pins on a transmission temperature sensor. The appropriate gauge
should read full scale. If the gauge works according to these tests, replace
the sensor. If the gauge doesn’t work test the wiring between the sensor and
speedometer, and the ground wire between the sensor and the frame ground.
Refer to Figure 2 for the correct pinouts for these tests.
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