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“\ Figure 72-1 A typical engine coolant temperature (ECT) sensor. ECT sensors are located near the
thermostat housing on most engines.
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" Figure 72-2 A typical ECT sensor temperature versus voltage curve.
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TEMPERATURE SENSORS

"+ Figure 72-3 A typical two-step ECT circuit showing that when the coolant temperature is low, the
¥ PCM applies a 5-volt reference voltage to the ECT sensor through a higher resistance compared to
when the temperature is higher.
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igure 72-4  The transition between steps usually occurs at a temperature that would not
interfere with cold engine starts or the cooling fan operation. In this example, the transition occurs
when the sensor voltage is about 1 volt and rises to about 3.6 volts.
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TEMPERATURE SENSORS
| Figure 72-5 Measuring the resistance of the ECT sensor. The resistance measurement can then
be compared with speci (Courtesy of Fluke C ion)
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igure 72-6  When the voltage drop reaches approximately 1.20 volts, the PCM turns on a transistor. The

¥ transistor connects a 1-kQ resistor in parallel with the 10-kQ resistor. Total circuit resistance now drops to
around 909 ohms. This function allows the PCM to have full binary control at cold temperatures up to
approximately 122°F, and a second full binary control at temperatures greater than 122°F.
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Figure 72-7 An ECT sensor being tested using a digital meter set to DC volts and record mode to capture

the data shown. A chart showing the voltage decrease of the ECT sensor as the temperature increases from a
cold start. The bumps at the bottom of the waveform represent temperature decreases when the thermostat
opens and is controlling coolant temperature.
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| Figure 72-8 The IAT sensor on this General Motors 3800 V-6 engine is in the air passage duct
between the air cleaner housing and the throttle body.
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# TECH TIP

Quick and Easy ECT Test

To Chock 7t this wring and te Sompatn© ae

furcheemg, imading the ECT senscr, contect a scan

100l a0 onk ot e LOT tempaditure dissloy

STEP 1 Unolug the connector o the ECT aetner. The
Tmnperatizw displayed on the scan tool shoukd
mad about ~40

NOTE: 40" Colaass bs shee - 40° Fabeoahet.
This in the poim whers both lemperature
aciubes Jat.

STEPZ  With'the corvwtor a1l remoyed from the €57
SANB0N, Levas & Funest Jrnipor load s conrinct
14 10 Serrieais of the comnecior ioguer: The
¥ shoukd daptay Abost 265'F (100°C).
Ths same raondurs Wil work for thin IAT and moat
other tamporatire Gannons
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Sl TECH TIP

Poor Fuel Economy? Black Exhaust Smoke?
Look at the IAT
I the intake o tempecatune sonsoe js dolactve, It may be
sginadting the computer that the intake ar temparature is
extrtnely cold whed) in fact 2 Is warm, In stch a case the
compitae will supply # mixture that is much riches than
normad

1Y & sansor i physically damaged o dlectrically opon,
the computar will often &3t a dingnostic ouble code (DTG}
This DTC is basad on fhe faot that the sensor tsmperstus
did not change foe a cwrtiin amount of time, usually sbout
B st I, hovivet, (he wiring o the semscr Ssell hes ex-
cassive reststance. a DTC will not be set ahd the result will
B2 lower-than-normal fusl eccoomy, and in serous cases,
black extaust smoke from e tallpipe during accelatution
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Figure 72-9 A typical temperature sensor circuit.
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? FREQUENTLY ASKED QUESTION

What Exactly Is an NTC Sonsor?

A negative tempamture cosflicient INTC) thermistor is

a semicanductor whase resistance decreases as the
tamparature iIncreases. In othar words, the sensor be-
comos more elnctrically conduotive as the temperature
Increases. Thereforn, when a voltage is applied, typically
5§ volts, the signal voltage is high when the sensor is cold
because the sensor has & high resistance and little cument
flows through 1o ground, @ SEE FIGURE 72-8.

However, whan the temperature incroases, the sen-
st becomes more electrically conductive and takes more
of the 5 voits 10 groungd, resulting in i lower signil voltage
as ha sansor wams
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