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Who??

A Al Santini j

A College of DuPage2?2
years

A NACAT member for 36
years

A Yes, a bit older than
RANI X o

A Currently with ConsuLab
C technical trainer

A asantini@consulab.com



mailto:asantini@consulab.com

What are we going to do?

A Review operating principles of

I Inductive sensors
I HallEffect
I Magnetoresistive

A Use a DMM to diagnosis

A Use a DSO to diagnosis
I Paying attention to speed and distance
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A 1. Passive Inductive sensor (CKP sensor, 2008 Hyundai Accent)
A 2. Hall Effect Sensor (CMP sensor, 2008 Hyundai Accent)

A 3. MagnetoResistive sensor with internahagnet (FrontABS
sensor, 2008 GMC Pickup)

A 4. MagnetoResistive sensor with external magnetstrip (Front
ABSsensor 2008 Honda Civic)

A 5. Electric Drive Motor (€200 RPM)

A 6. Master Power Switch and trainer fuse

A 7. Drive Motor Speed Control

A 8.5V Voltage Supply Switch

A 9. Sensor Connected/Disconnected Switches

A 10. Active Radial Sensor Adjustment Screw Hole

A 11. Passive Inductive Sensor Adjustment Screw Hole



Why Teach Sensors?

A Fundamental building block of very common
electronic devices

A Allows use of and training in DMM and DSO
| Basic tools
I Required in diagnosis daily

A Frequent failure
I Position (weather, heat etc)

A Basic to understanding of system



Reviewg Magnetic Inductive

A Permanent magnetic

A Metal core with coil of wire

A Ferromagnetic tooth reluctor

A Magnetic induction

A Produces AC voltage (sine wave)

A Increases with speed

A Decreases with distance

A Usually used to count revolutions or position
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A Distributor Pickup coils
A CKP & CMP
A ABS wheel sensors

Magnetic Inductive (Passive) Sensor - 2 wires

OUTPUT

O SENSOR —2> AC Voltage Output

TARGET
GEAR




Ohmmeter Useful Diagnostic

0.870KQ

0.870KQ || 0871KQ | | 0878KQ | | Reset
Minimum Average Maximum
. Measurement —
Operating Mode Range
Resistance Auto Range
Lead Print
Help

. MTS 5100 Engine Analvzer € Robert Bosch LLC 18 Sep 2014 13:31.57



Magnetic Induction

Freeze Control . . ! _ _ ! _ !
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Cursor [ O A
Time/Div i i i i | ' |
20 mSecs Ch1:1.00V AC Ch 3: OFF
Ch 2: OFF Ch 4: OFF
Level: nfa Free Run
Source: nia Edge: nfa
MTS 5100 Engine Analyzer & Raobert Bosch LLC 13 Sep 2014 12:22:14




Output Voltage Proportional to Speed

Time/Div i i i i i
20 mSecs | Ch1:1.00V AC Ch 3: OFF
Ch 2: OFF Ch 4: OFF
D Level: nfa Free Run
Source: nia Edge: nia
8 Sep 2014 12:24;




As Air Gap Increase®utput Decreases

Print Run

Save ||Recall

Curzor [
Time/Div i i i i i
20 mSecs | Ch1:1.00V AC Ch 3: OFF
Ch 2: OFF Ch 4: OFF
D Level: nfa Free Run
Source: nla Edge: nia

A kTS 5100 Engine Analyzer & Fobert Bogch LLE 18 Sep 2014 12:25:21




As Air Gap Decrease®utput Increases
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Voltmeter Shows Average

0.347V

0.325V 0.744V 5.210V
Minimum Average Maximum

Reszet

Operating Mode

AC Voltage

Lead
Help

Print

. MTS 5100 Enaine &nalyzer & Robert Bosch LLC 18 Sep 2014 12:33: 1



Sensor FailurelATN

1997 Toyota Camry CE, Ignltlon Waveform

By: & Jamey Thornton

Sensor failing-engine died

PicoScopg for Autonerdz - [97CAMRYCMP -CKP, psdata)
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VIN [No VIN Available]
Engine 3.0L/ 6 cyl / Gas
Trans 4-speed Automatic
Transaxle
(Electronic)
Delivery Fuel Injection
Subsystem Ignition
Componeni CKP Sensor, CMP
Sensor
Condition Known Bad
References
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New SensofIATN

JPG
1997 Toyota Camry CE, Ignltlon Waveform -. Image
Waveform
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Reviewc Hall Effect Sensor

A2 KSY | OdzNNBY G Aa LI 2
A A Hall Voltage is generated
A Proportional to the magnetic field (permanent
magnet)
A Produces a square wave signal (DC)
I As notches and teeth pass by
I Influencing magnetic field
I Does not vary In strength
I Many allow for gap adjustment (critical)
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A Distributor pickup units
A CKP and CMP
A ABS wheel sensors

Hall Effect (Active) Sensor - 3 wires

OUTPUT
= svopc (Sensor Voltage Supply)

O SENSOR ~ sI16 (Signal)

TARGET » eND  (Ground)
GEAR

Gap
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Applied Regulated Voltage
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. MTS 5100 Engine Analvzer £ Raobert Bosch LLC 12 S=p 2014 13:20:15



DSO Applied Regulated Voltage
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2011 Chevrolet Malibu LS, ECM/Inputs/Outputs Waveform . Image
By: § Gavin Overweg 3/16/2014 7:17:18 PM (& save] (2 Share| M Waveform

Map sensor signal and 5v ref. Taken at sensor. Wiggle test on wires reveals 5v ref dropout. 5
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Voltage Unchanged with Speed
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Left Rear SenseinATN

1998 BMW 540i, ABS/Inputs/Outputs Waveform

By: & Andy Byers

| & Save| | Share]

Speed Sensor A glitch. Speed Sensor B OK
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Image
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A: Left Rear Speed Sensor @ DSC CU[A65] X1746 Pin 29
B: Right Rear Speed Sensor @ DSC CU[A65] X1746 Pin 31

DSC Intermittantly Reports Faulty Left Rear Speed Sensor

Data Capture Tool: Fluke 199 ScopeMeter

VIN
Engine

Trans

Delivery
Subsystem

Componeni

Condition

[No VIN Available]
4.4L /8 cyl / Gas
6-speed Standard
Transmission

Fuel Injection
ABS/Inputs
/Outputs

ABS Wheel Speed
Sensor

Unknown

References
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e TECH: BMW ABS Codes and
AllData

File Controls
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Wheel Bearing IssuaATN

4 Image

2003 Honda Accord LX, ABS/Inputs/Outputs Waveform
By: § Matt Batulis

ch&- new wheel bearing installed backwards, chB good Rf signal
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Data Capture Tool: Autonerdz Picoscope
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2003 Honda Accord LX
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References
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bearings
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Play In BearingIlATN



