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ENGINE OIL TEMPERATURE SENSOR (EOT)

ENGINE OIL TEMPERATURE (EOT) SENSOR
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The Engine Oil Temperature (EOT) sensor is a
thermistor type sensor that has a variable resis-
tance which changes when exposed to different
temperatures. When interfaced with the ECM, it
produces a 0 to 5 voit analog signal that indicates
temperature.

Cranking Fuel Quantity/Timing Control — The
EOT signal is used to determine the timing and
quantity of fuel required to optimize starting over all
temperature conditions.

Temperature Compensation — Fuel quantity and
timing is controlled throughout the total operating
range to compensate for oil viscosity changes due
to temperature variations and insure that adequate
torque and power is available.

An EOT signal that is detected out of range high or
low by the ECM will cause the ECM to ignore the
EOT signal and default to the engine coolant tem-
perature (ECT) sensor. The WARN engine lamp will
also be illuminated as long as the fault condition ex-
ists. If boththe EOT and ECT sensors are not func-
tioning, the ECM will assume a 212°F (100°C) value
for engine oil temperature.
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'er removing connectors al s check for damaged pins, corrosion, loose terminals etc.

Connector Checks to Chassis Ground
(Check with Sensor Connector Disconnected and Ignition key off, all accessories off)

Test Points Spec. Comments

Ato Grd. < 5 ohms Resistance to chassis ground, check with key OFF, if > 5 ohms the harness is open.

Bto Grd. | > 1000 ohms | Resistance less than 1000 ohms indicates a short to ground.

Connector Voltage Checks
(Check with sensor Connector Disconnected and Ignition Key On)

Test Points Spec. Comments

B to Grd. 4.8 —-5.0v | Pull up voltage, if no or low voltage, circuit has open or high resistance or short ground.

Ato Grd. 0-.25v If greater than .25 volts, signal ground wire is shorted to V Ref. or battery

Harness Resistance Checks
(Check with breakout box installed on engine harness only)

Test Points Spec. Comments
#46 to A | <5 ohms | Resistance from harness connector to 60 pin connector — Signal ground
#14 to B | <5ohms | Resistance from harness connector to 60 pin connector — EOT Signal
Test Points Operational Voltage Checks
(+) #14 to (-) #46 (Check with breakout box installed in line with the ECM)
Voltage Temp.° F | Temp.° C Resistance Comments
0.53v 248 120 1.19 K ohms
0.96 v 205 96 2 K ohms
1.37v 176 80 3.84 K ohms
4.37v 32 0 69.2 K ohms
4.60v -5 -20 131.0 K ohms

Fault Code Descriptions
Circuit Faults:

311 = Signal was less than 0.2 volts for more than 0.1 seconds.
312 = Signal voltage was greater than 4.8 volts for more than 0.1 seconds.
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ENGINE OIL TEMPERATURE SENSOR
EXTENDED SYSTEM DESCRIPTION

FUNCTION

The Navistar engine control system includes an En-
gine Oil Temperature (EOT) sensor. The ECM mon-
itors engine oil temperature via the EOT sensor sig-
nalto control fuel quantity and timing throughout the
operating range of the engine. The EOT signal al-
lows the ECM to compensate for oil viscosity varia-
tions due to temperature changes in the operating
environment. This insures that adequate power and
torque are available under all operating conditions.

OPERATION

The Engine Oil Temperature Sensor is a thermistor
type sensor which changes resistance when ex-
posed to different oil temperatures.

When the temperature of the oil is decreased the re-
sistance of the thermistor increases which causes
the signal voltage to increase. As the temperature
of the oil is increased, the resistance of the thermis-
tor decreases, causing the signal voltage to de-
crease.

The EOT sensor is supplied a regulated 5 volt refer-
ence signal at terminal B from ECM terminal 14. A
return circuit (ground) is supplied at terminal A from
ECM terminal 46. As the oil temperature increases
or decreases, the sensor changes resistance and
provides the ECM with the oil temperature signal
voltage at terminal 14. This signal voltage is then
read by the ECM to determine the temperature of
the oil.

ECM DIAGNOSTICS

With the ignition key "ON”, the ECM continuously
monitors the EOT signal to determine if it is within
expected values. [f the signal voltage is above or
below the expected levels, the ECM will set a fault
code.

If the ECM detects a fault, it will use the value of the
Engine Coolant Temperature signal, in place of the
EOT signal. If the ECT sensor is not sending a cor-

rect signal, the ECM will default to —4°F (—20°C) for
starting or 212°F (100°C) for engine running opera-
tion.

EOT sensor faults can be retrieved using the Elec-
tronic Service Tool or by reading the flash codes
from the warning light using the ST! diagnostic
switch located on the vehicle dash. If the ignition
key is shut off, the code will become an Inactive
code. EOT codes will cause the Engine Warning
light to be illuminated.

FLASH CODE 311

ATA CODE PID 175 FMI 4

ENGINE OIL TEMPERATURE SIGNAL OUT OF
RANGE LOW

Code 311 out of range low, will be set if the signal
voltage was less than 0.2 volts for more than 0.1 se-
conds. If this code is set, the ECM will default to
ECT temperature or a default value of —4°F (-20°C)
for starting or 212°F (100°C) for engine running op-
eration. This code will cause the ECM to illuminate
the Engine Warning light.

Code 311 may be set due to a short to ground in the
signal circuit or a defective sensor.

FLASH CODE 312

ATA CODE PID 175 FMI 3

ENGINE OIL TEMPERATURE SIGNAL OUT OF
RANGE HIGH

Code 312 out of range high,will be set if the signal
voltage is more than 4.8 volts for more than 0.1 se-
conds. If this code is set, the ECM will default to
ECT temperature or a default value of —4°F (-20°C)
for starting or 212°F (100°C) for engine running op-
eration. This code will cause the ECM to illuminate
the Engine Warning light.

Code 312 may be set due to an open signal circuit
betweenthe ECM and the sensor ora shortto a volt-
age source. A defective sensor may also cause
code 312 to be set.
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SENSOR CIRCUIT DIAGRAM

(405)
CAMSHAFT POSITION e
SENSOR .
ch 97RE « 97BE * SPLICE *
o6 SHOWN (2) sx
A bo— 97GV Y 97BH PLACES -3
AN A A
24 F5
8l y 97CY(5V) o gor 1A
T B B
>
INJECTION CONTROL s
PRESSURE SENSOR 0, 34
: 3 1
28 & @
ch 97BG << 97BG
alo—sezaT o1z | ¢ o7Cz | __ L aq¥
>
: Y
ENGINE OIL TEMP <
SENSOR o
~lo_976U o
5 W
alo_9zCE 97CE | orce | | __ =2
Zo
o
Alo_S7aW =
& lo—97BF o7BF | 2 o7BF | [_ | __
ENGINE COOLANT
TEMP SENSOR N
(408) )
Blo2ZBY(BVI7 97BY(5V) IS
Aly STAE | 97AE — == —¢ s&
& 978K | o 97BK
INJECTION PRESSURE
ENGINE OIL REGULATOR VALVE
PRESSURE SENSOR (405)
(50 PSI SW WITH ENGINE WARNING 3
OR ENGINE PROTECTION SYSTEM 97BP
ONLY) < A
s .. | 97BH
19 O wl wu <€ OlB
& i IR 25
o o B 'c; @ LN
. P > & J> S & O 2'355/ ’\3405)
CM —
(379 j g 8 N oY R TWO
— — PLACES
L b -+ A
o) = O WwWwo o
w o ~ L WWg =
> [0}
0
EGES-125-1

Printed in the United States of America



sectionss EEECTRONIC CONTROL SYSTEM DIAGNOSTICS
Page 128 ENGINE OIL TEMPERATURE SENSOR (EOT)

ENGINE OIL TEMPERATURE (EOT) SENSOR DIAGNOSTICS

Refer to circuit diagram
on page 127.

| KEY OFF- Remove connector from EOT Sensor. Measure resistance to ground at terminal A. |

ENGINE OIL
TEMPERATURE
SENSOR CONN.

Locate open in ground circuit
and repair.

| KEY OFF- At EOT connector measure resistance to ground at terminal B. |

Locate short to ground in signal
circuit and repair.

1000 OHMS
OR MORE?

[ KEY ON- At EOT connector measure voltage to ground at terminal B. |

Install breakout box at ECM connector | NO
(879). KEY ON- Measure voltage to
ground at terminal 14.
YES

NO KEY OFF- Install breakout box at ECM connector (379).
Refer to ECM Measure resistance between terminal 14 and EOT
Diagnostics connector terminal B.

YES

Locate open in signal circuit between
connector (379) and EOT connector
and repair.

Locate cause of HIGH resistance
in signal circuit between

connector (379) and EOT
connector, then repair.

| Replace the EOT sensor. |
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