
97 00 dodge trucks CKP CPS 

Crankshaft Position (CKP) Sensor 

OPERATION 

The crankshaft position sensor generates pulses and sends them to the PCM. The PCM interprets 
this input signal to determine the crankshaft position (and engine speed). With this and other 
information, the engine controller determines injector sequence and ignition timing. The sensor 
is a hall-effect device combined with an internal magnet. It is sensitive to steel within a certain 
distance from it. 

On the 4-cylinder engine, the crankshaft position sensor is mounted to the transmission bell 
housing. On the V6 and V8 engines, the crankshaft position sensor is bolted to the cylinder block 
near the rear of the right cylinder head. On the V10 engine, the crankshaft position sensor is 
located on the right-lower side of the cylinder block, just above the oil pan rail 

Crankshaft position sensor 
location—typical 

Crankshaft position sensor—8.0L engine 



Operation of the crankshaft position sensor—typical 
TESTING 

On the 2.5L engine, the Crankshaft Position (CMK) sensor is located near the outer edge of the 
flywheel (or starter ring gear). On other models it is fitted to the right side of the engine block. 

The only test you can perform without a DRBII scan tool, or equivalent, is a basic check of the 
sensor only. 

1. Disconnect the sensor harness connector from the main wire harness connector. 
2. Place an ohmmeter across terminals 1 and 2 (see the illustration). The meter reading 

should be open (infinite resistance). If a low resistance is read, replace the camshaft 
position sensor. 

REMOVAL & INSTALLATION 
All Except V-10 Engine 

1. Remove the air cleaner assembly if necessary for access to the sensor. 
2. Disconnect the pigtail harness from the sensor. 
3. Remove the nut holding the sensor wire clip to the fuel rail mounting stud. 
4. Remove the sensor mounting hardware, then the sensor. 
5. Remove the clip from the sensor wire harness. 

To install: 

6. Install the sensor flush against the opening. 
7. Install and tighten the bolts or nuts, as applicable. 
8. Install the electrical connector. 
9. Install the clip on the sensor wire harness. 
10. Install the clip over the fuel rail mounting stud. Install the clip mounting nut. 

V-10 Engine 



1. Raise and safely support the vehicle. 
2. Unplug the sensor harness connector from the engine harness. 
3. Remove the sensor mounting bolt. 
4. Carefully pry the sensor from the timing chain case/cover in a rocking action with two 

small prytools. 
5. Remove the sensor. Check the condition of the sensor O-ring. 

To install: 

6. Apply a small amount of fresh engine oil to the sensor O-ring. 
7. Using a slight rocking action, install the sensor into the timing case/cover until the paper 

spacer just contacts the gear. Do NOT twist the sensor or you may tear the O-ring. 
8. Install the mounting bolt, tightening it to 70 inch lbs. (8 Nm). 
9. Connect the sensor wiring. 

CKP sensor's wiring: (1) GY/BK 
(sensor signal), (2) BK/LB (sensor ground), (3) OR (5v supply) 
 

Camshaft Position (CMP) Sensor 

OPERATION 

The camshaft position sensor is required for all vehicles that utilize a sequential multi-port fuel 
injection system. It serves this system by providing a fuel sync signal to the engine controller. 
The sync signal is used in conjunction with the signal sent by the crankshaft signal to maintain 
the correct injector firing order. 



• On 2.5L, 3.9L, 5.2L and 5.9L gasoline engines, the camshaft position sensor is located in 
the distributor 

• On the 4.7L engine, the camshaft sensor is bolted to the front top of the right-hand 
cylinder head 

• On V-10 engines, the camshaft position sensor is found in the timing chain case/cover on 
the left-front side of the engine 

• On diesel engines, the sensor is located below the fuel injection pump and is attached to 
the back of the timing gear cover housing 

Exploded view of the 
camshaft position sensor mounting—2.5L, 3.9L, 5.2L, 5.9L engines 

Camshaft position sensor 
mounting—V-10 engine 



Camshaft sensor 
components—V-10 engine 
TESTING 

To completely test this sensor and circuitry, you need the DRBII scan tool, or equivalent. This is 
a test of the camshaft position sensor only. 

For this test you will need an analog (non-digital) voltmeter. Do NOT remove the distributor 
connector. Using small paper clips, insert them into the backside of the distributor wire harness 
connector to make contact with the terminals. Do NOT damage the connector when inserting the 
paper clips. Attach the voltmeter leads to these clips. 

1. Connect the positive voltmeter lead to the sensor output wire. 
2. Connect the negative voltmeter lead to the ground wire. 



Camshaft Position Sensor 
circuit schematic 



Camshaft Position 
Sensor wires: (1) ORN (5v supply), (2) BK/LB (sensor ground), (3) TN/YL (camshaft position 
sensor signal) 

3. Turn the ignition ON. Rotate the engine. The meter should show a reading of less than 1 
volt and a high voltage reading of 5.0 volts as the high and low points on the wheel pass 
the sensor. 

4. If there is no voltage reading at all, check the meter connections. 
5. If voltage is still not present, check for voltage at the supply wire. 
6. If 5.0 volts is not found at the supply wire, check for voltage at cavity A-17 of the 32-way 

connector. Leave the engine controller harness connected for this test. 

NOTE 
If voltage is not found at the PCM connector, you will need to diagnose the system using a 
DRBII scan tool, or equivalent, or take the vehicle to a qualified shop. 

7. If voltage is present at the engine controller connector, but not the supply wire: 
1. Check continuity between the sensor and supply wire. This is checked between 

the distributor connector and cavity A-17. If continuity is not present, repair the 
wire harness. 

2. Check for continuity between the camshaft position sensor output wire and cavity 
A-18 at the engine controller. If continuity is not present, repair the wire harness. 

3. Check for continuity between the ground circuit wire at the distributor connector 
and ground. If continuity is not present, repair the wire harness. 

8. Crank the engine while observing the voltmeter. The voltmeter needle should fluctuate 
0—5 volts, approximately. This will verify the camshaft position sensor is operating 
properly and a sync pulse signal is being generated. 

9. If a sync pulse signal is not detected, and all other variables have been eliminated, replace 
the camshaft position sensor. 



REMOVAL & INSTALLATION 
2.5L, 3.9L, 5.2L, 5.9L Gasoline Engines 

1. Remove the air cleaner assembly. 
2. Disconnect the negative battery cable. 
3. Remove the distributor cap and unplug the camshaft position sensor wire. 
4. Remove the rotor from the shaft, and then lift the camshaft position sensor assembly from 

the distributor. 

To install: 

5. Install the camshaft position sensor, aligning the sensor notch to the housing. 
6. Connect the wire, install the rotor and cap. 
7. Install the air cleaner assembly, if removed. 

Other Models 

1. Disconnect the negative battery cable. 
2. Locate the sensor. Disconnect the wiring. 
3. Remove the mounting screws and pull off the sensor. 
4. Check condition of any seals or O-rings. 
5. Installation is the reverse of removal. 

Detach the CMP's sensor 
connector—5.2L engine shown 



The CMP sensor pickup 
removed from the distributor. Note the pulse ring on the distributor shaft 
Sensor Replacement (8.0L)—Old Sensor 

A thin plastic rib is molded into the face of the camshaft position sensor to position the depth of 
the sensor to the upper cam gear (sprocket). This rib is found on original and replacement 
sensors. The first time the engine is operated with the new sensor, part of the rib may be sheared 
(ground) off. Depending on parts tolerances, some of the plastic rib may still be observed after 
removal. 

NOTE 
This procedure will require a special peel-and-stick paper spacer of a calibrated thickness for 
setting the tolerance of the sensor upon installation. This special paper should be available from 
the dealer parts department. 

If the original camshaft position sensor is to be removed and installed, such as when servicing 
the timing chain, timing gears or timing chain cover, use this procedure. 

1. Unplug the sensor harness connector from the engine harness. 
2. Remove the sensor mounting bolt. 
3. Carefully pry the sensor from the timing chain case/cover in a rocking action with two 

small prytools. 
4. Remove the sensor. Check the condition of the sensor O-ring. 

To install: 

NOTE 
When installing a used camshaft position sensor, the depth must be adjusted. 



5. Inspect the face of the sensor. If any of the original rib material remains, cut it flush to the 
face of the sensor with a razor knife. Remove only enough of the rib material until the 
face is flat. 

WARNING 
Do NOT remove more rib material than necessary or damage to the sensor may result. NEVER 
use an electric grinder to remove rib material, as the magnetic field from the electric motor may 
cause electrical damage to the sensor. 

6. Apply the special peel-and-stick paper spacer to the (clean and flat) face of the sensor. 
7. Apply a small amount of clean engine oil to the O-ring. 
8. Using a slight rocking action, install the sensor into the timing case/cover until the paper 

spacer just contacts the gear. Do NOT twist the sensor or you may tear the paper or O-
ring. Do NOT install the mounting bolt. 

9. Use a scribe to scratch a line into the timing case/cover to indicate the depth of the 
sensor, then remove the sensor. 

10. Remove the paper spacer so it will not remain in the engine and get lost in the engine oil 
passages. 

11. Again, apply a small amount of oil to the sensor O-ring and install the sensor until it 
aligns with the scribe mark. 

12. Install the mounting bolt, tightening it to 50 inch lbs. (6 Nm). 
13. Plug-in the engine wire harness connector to the sensor connector. 

Sensor Replacement (8.0L)—New Sensor 

Use this procedure if a NEW camshaft position sensor is to be installed. 

1. Unplug the wire connectors and unbolt the sensor. 
2. Carefully pry the sensor from the timing chain case/cover in a rocking action with two 

small prytools. 
3. Remove the sensor. Check the condition of the sensor O-ring. 

To install: 

4. Lightly lubricate the O-ring with fresh engine oil. 
5. Using a slight rocking action, install the sensor into the timing case/cover until the paper 

spacer just contacts the gear. Do NOT twist the sensor or you may tear the O-ring. Push 
the sensor all the way into the cover until the rib material on the sensor contacts the 
camshaft gear. 

6. Install the mounting bolt, tightening it to 50 inch lbs. (6 Nm). 
7. Connect the sensor wiring. 



Sensor depth positioning rib—8.0L 
engine: sensor (1), paper spacer (2), rib for sensor depth positioning (3) 
 

Idle Air Control Motor (IAC) 

OPERATION 

The Idle Air Control (IAC) system consists of a stepper motor and pintle. It is mounted to the 
throttle body and regulates the amount of air bypassing the throttle plate. It is operated by the 
PCM. The throttle body has an air control passage that provides air for the engine at idle (when 
the throttle plate is closed). The pintle protrudes into the air control passage and regulates air 
flow through it. Based on various sensor inputs, the PCM adjusts engine speed by moving the 
pintle in and out of the air control passage. The IAC motor is positioned when the ignition is 
turned to the ON position. 

At idle, engine speed can be increased by retracting the IAC motor pintle and allowing more air 
to pass through the port, or it can be decreased by restricting the passage with the pintle. 

The PCM uses the IAC motor to control idle speed (along with timing) and to reach a desired 
MAP during deceleration (to keep the engine from stalling). 

The IAC motor has four wires with four circuits. Two of the wires are for 12 volts and ground to 
supply electrical current to the motor windings and to operate the stepper motor in one direction. 
The other two wires are also for 12 volts and ground to supply electrical current to operate the 
stepper motor in the opposite direction. The PCM reverses polarity to move the pintle in one 
direction or the other. 

When engine rpm is above idle speed, the IAC is used for the following: 

• Off-idle dashpot (throttle blade will close quickly but idle speed will not stop quickly) 
• Deceleration air flow 



• A/C compressor load control (so the engine does not lose rpm when the A/C engages 
• Power steering load control 

MAP sensor, TPS 
and IAC motor locations—typical 



Throttle body sensor 
locations—2.5L engine 
TESTING 

Conclusive testing of this component requires the use of special, factory-supplied equipment and 
is not included here. The tests below will provide valuable information regarding condition of 
the IAC motor and require only a VOM. 

1. Ignition must be OFF. 
2. Disconnect the IAC motor connector. 
3. Disconnect the PCM harness connector(s). 
4. Measure the resistance of the four IAC motor wires between the motor connector and the 

PCM connector. Refer to the illustrations for wire colors. 
5. Resistance should be under 5.0 ohms. Replace any wire with a higher resistance. 
6. Check for resistance between each motor lead and ground. Replace any wire with 

resistance under 5.0 ohms. 
7. Remove the ASD relay from the PDC (location is shown on the underside of the PDC 

cover. Connect a jumper between cavity 30 and 87. Turn the ignition ON. Measure the 
voltage at each of the driver wires. Voltage should not exceed 1.0 v. 

8. With the ignition OFF and the IAC and PCM connectors detached, measure the 
resistance between each driver wire and ground. Resistance must be above 5.0 ohms in 
each case. 



IAC motor assembly 

IAC motor electrical connector pinouts 

IAC motor and driver circuits 
REMOVAL & INSTALLATION 



The IAC motor is located on the rear of the throttle body secured by two Torx® screws. 

1. Disconnect the negative battery cable. 
2. Remove the air cleaner assembly. 
3. Unplug the IAC motor connector. 
4. Remove the two mounting Torx® screws. 
5. Remove the IAC motor from the throttle body. 

WARNING 
When the IAC motor is removed from the throttle body, do NOT extend the pintle more than 
0.250 inch (6.35mm). If the pintle is extended more than this amount, it may separate from the 
IAC motor and the motor will have to be replaced. 

To install: 

6. Install the IAC motor in the throttle body. 
7. Tighten the mounting bolts to 60 inch lbs. (7 Nm). 
8. Plug the IAC electrical connector in. 
9. Install the air cleaner assembly. 
10. Connect the negative battery cable. 

IAC motor mounting 
screws (arrows) 
 


