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Who?? 

ÅAl Santini 
ÅCollege of DuPage ς 22 

years 
ÅNACAT member for 36 

years 
ÅYes, a bit older than 
ŘƛǊǘΧΦ 
ÅCurrently with ConsuLab 
ς technical trainer 
Åasantini@consulab.com  
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What are we going to do? 

ÅReview operating principles of 

ïInductive sensors 

ïHall-Effect 

ïMagneto-resistive  

ÅUse a DMM to diagnosis 

ÅUse a DSO to diagnosis 

ïPaying attention to speed and distance 
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L ǿƛƭƭ ōŜ ǳǎƛƴƎΧ/ƻƴǎǳ[ŀō {ǇŜŜŘ ŀƴŘ 
Position Sensor Trainer 
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²ƘƛŎƘ ƘŀǎΧ 

Å 1. Passive Inductive sensor (CKP sensor, 2008 Hyundai Accent) 
Å 2. Hall Effect Sensor (CMP sensor, 2008 Hyundai Accent) 
Å 3. Magneto-Resistive sensor with internal magnet  (Front ABS 

sensor, 2008 GMC Pickup) 
Å 4. Magneto-Resistive sensor with external magnetic strip (Front 

ABS sensor, 2008 Honda Civic) 
Å 5. Electric Drive Motor (0-1200 RPM) 
Å 6. Master Power Switch and trainer fuse 
Å 7. Drive Motor Speed Control 
Å 8. 5V Voltage Supply Switch 
Å 9. Sensor Connected/Disconnected Switches 
Å 10. Active Radial Sensor Adjustment Screw Hole 
Å 11. Passive Inductive Sensor Adjustment Screw Hole 
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Why Teach Sensors? 

ÅFundamental building block of very common 
electronic devices 

ÅAllows use of and training in DMM and DSO 

ïBasic tools 

ïRequired in diagnosis daily 

ÅFrequent failure 

ïPosition (weather, heat etc) 

ÅBasic to understanding of system 
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Review ς Magnetic Inductive 

ÅPermanent magnetic 

ÅMetal core with coil of wire 

ÅFerromagnetic tooth reluctor 

ÅMagnetic induction 

ÅProduces AC voltage (sine wave) 

ÅIncreases with speed 

ÅDecreases with distance 

ÅUsually used to count revolutions or position 
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/ƻƳƳƻƴ ¦ǎŜǎΧ 

ÅDistributor Pickup coils 

ÅCKP & CMP  

ÅABS wheel sensors 
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Ohmmeter Useful Diagnostic 
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Magnetic Induction 
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Output Voltage Proportional to Speed 
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As Air Gap Increases - Output Decreases 
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As Air Gap Decreases - Output Increases 
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Voltmeter Shows Average 
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Sensor Failure - iATN 
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New Sensor - iATN 
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Review ς Hall Effect Sensor 

Å²ƘŜƴ ŀ ŎǳǊǊŜƴǘ ƛǎ ǇŀǎǎŜŘ ǘƘǊƻǳƎƘΧ 

ÅA Hall Voltage is generated 

ÅProportional to the magnetic field (permanent 
magnet) 

ÅProduces a square wave signal (DC) 
ïAs notches and teeth pass by 

ïInfluencing magnetic field 

ïDoes not vary in strength 

ïMany allow for gap adjustment (critical) 
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/ƻƳƳƻƴ ¦ǎŜǎΧ 

ÅDistributor pickup units 

ÅCKP and CMP 

ÅABS wheel sensors 
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Applied Regulated Voltage 
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DSO Applied Regulated Voltage 
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Voltage Unchanged with Speed 
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Left Rear Sensor - iATN 
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Wheel Bearing Issue - iATN 
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Play in Bearing - iATN 
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