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Electrical Sensor Testing & 
Diagnostics

Making Sense of Sensors
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 Discuss Proper Tools & Test 
Methods

 Cover Sensor Types and Common 
Applications

 Consider Sensor Locations and 
Access

 Review Types of Sensor Faults 
and Codes

Class Objectives
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Proper Tooling

Accurate sensor testing, 
leading to conclusive 
results, requires the 

correct tool(s) for the job!

The goal is diagnostic 
accuracy and efficiency!

Why?
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Essentials:

 DVOM/DMM still has value but limited in this subject

 Graphing MM can be used in many cases but not all

 Oscilloscope – today is irreplaceable 

 Terminal adapters for pin fitment testing and circuit 
testing

 Backprobes/Piercing probes for proper circuit connection
 Circuit loading devices such as an incandescent bulb

Proper Tooling
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 DMM’s are not fit for fast 
changing signals (3 to 4 
times per second updates)

 Displayed values are 
averages

DVOM/Digital MultiMeter
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GMM’s function like a scope 
with lower sample rates

 Resolution is too low to 
display an active sensor 
waveform

Useful during static circuit 
testing

Graphing MultiMeter
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Whether you have a 1, 2, 4, or 8 channel scope, 
the challenge for many is simply adapting it into 
your workplace

Oscilloscope/Lab Scope
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Many say “it takes 
too long to set up”

 This would be true 
until you familiarize 
yourself with the 
equipment

Oscilloscope/Lab Scope
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 A scope provides more 
information than a 
multimeter

Oscilloscope/Lab Scope

 A low amp probe may 
be of use for complete 
sensor testing
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Terminal adapters allow 
checking of pin to socket 
interference easily and 
accurately.

Terminal Adapters

The easiest way to check pin fit (drag) is by using 
new male/female terminals to check the circuits’ 
mating pins.
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 Circuit loading tooling allows you to provide a fixed 
max current into a circuit to check circuit integrity

 An example would be an incandescent test bulb

 If max current of the bulb is 150 mA with 12v 
applied but you’re loading a circuit and the light 
glows dim, then this is a visible indicator of an 
issue

 When used properly, these are invaluable

Circuit Loading
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Circuit Loading

 A circuit loading tool can 
be used to check circuit 
integrity

 A low-current test-lamp 
(not an LED) can be used 
to pull a 5v signal up or 
down
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 This MAF has a fused 12v feed, 2 sensor 
grounds and 1 MAF signal circuit

Here load testing the B+ circuit for the MAF

Circuit Loading
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Terminal Adapter use

Flat 0.6mm terminal identification

Y-style or “inline terminal 
adapters”, allows testing in series 
of a circuit when back probing or 
when piercing isn’t an option or 
not preferred. 

to just check by the pins
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When used properly, 
harness and 
connector/terminal 
integrity will remain 
unaltered when 
using either a 
backprobe or a 
piercing probe

Backprobes and Piercing Probes
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Backprobes and Piercing Probes
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Here some common backprobes and 
applications

Backprobes and Piercing Probes
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 Back-probing is not an option 
for some connector designs

 Some connectors do not 
allow enough space for the 
probing needle

 Terminal damage can result 
on some designs (BMW MQS 
style connectors are an 
example)

Backprobes and Piercing Probes

MQS Micro Terminal
DO NOT BACKPROBE
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 Never perform backprobing or 
piercing on any shielded, multi-
conductor, or coaxial 
harness/cabling

 If performed, that 
harness/cable must be 
replaced!

 Multi-conductor cables can be 
tested at connector terminal

Backprobes and Piercing Probes
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 Always seal punctures to prevent 
water intrusion and future corrosion

 Liquid electrical tape is a great 
solution

 Apply sparingly (lint-free swabs work 
well)

 Product is only needed to seal the 
hole(s), so a large glob is unneeded

 Clear gel-type nail polish can be used 
but must be cured with a UV-light, 
and remains flexible after curing

Backprobes and Piercing Probes
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What is a sensor ?
What does it do ?
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 Let’s Discuss:
How many automotive sensor 
types exist?

How do they operate? 

What are there designs and 
element types?

Where are they used?

Sensor Types and Common Applications
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 VRS
Magneto-Resistive
 PTC/NTC Resistor
 Potentiometer
 Rheostat
 Zirconia
 Thermocouple

 RTD
 Piezo
 Capacitive and Strain-

gauge 
 Frequency

Sensor Types
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 Produces an AC sine wave

 Sensitive to air gap, resistance, and 
counter-magnetism

 Not reliant on supply voltage from 
module to work

 Output voltage is proportional to 
signal frequency

 Some VRS applications May Bias 
Circuit For Diagnostics

VRS – Variable Reluctance Sensor
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 Reliably used on earlier systems. 
 Signal generating sensor types.

VSS, CMP, CKP, Trans output Shaft RPM, etc.

Variable Reluctance Sensor (VRS)

 Uses A Permanent 
Magnet Surrounded By A 
Coil Of Wire
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 Variable peak to peak Voltage.
 Variable frequency. 

Variable Reluctance Sensor (VRS)
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 2008 Honda Pilot VTM-4 rear wheel speed sensors

VRS
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Using Scope For VRS Testing
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 Reluctor Signature Gap 
 used for indexing

 Single or multiple spacing

 Varied Lengths

Signature Gap

Variable Reluctance Sensor (VRS)



© 2023 NAPA AUTOTECH - All Rights Reserved

 Land Rover LR3, new CMP on B2 (green)
 Setting cam/crank correlation code for B2
What do you see

VRS

B2 CMP signal is 
inverted due to the 
replacement pigtail 
wiring was reversed
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94 Ford F150 No Speedometer  ABS Light



© 2023 NAPA AUTOTECH - All Rights Reserved

Service Information
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Wiring Diagram For Sensor

SENSOR

Splices

Component 
Location

Component 
Location

Using our 
“roadmap” we 
can form a plan 
of where to test 
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Green is Low
 Red is High

Both Analog And 
Digital wheel speed 
sensors exist
Understanding the 
circuit is critical  

Easy hook up at the sensor (A/C Wheel Speed)
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What Will A DVOM Reveal
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Is There More Information On A Scope
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Broken Wires 
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05 F150 Poorly running engine 
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5 codes to start   We will focus on sensor 
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Service Information P0345
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Fist look at PCM  CPK  CMP1 CMP2

 Easiest to test at PCM
 Back probing chosen 
 Removed harness hood
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CMP1=green   CMP2=red   CPK=gold at PCM
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We have proven the 
PCM is not 
receiving a signal

 Sensors aren’t 
always mounted in 
easy access spots

 This example had 
little teardown to 
access sensor itself

Going There
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Backprobe or Terminal Adapter At the CMP  Sensor

 Y-terminal adapter 
installed for easy 
scope connection 
in-series

 Provides easy 
access for sensor 
resistance testing 
as well
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PCM back probed & compared to @ sensor  
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Now with 4th channel at sensor

CPK at PCM

CMP1 at PCM

CMP2 at Sensor

CMP@ at PCM
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After CMP2 sensor replacement at PCM

CKP at PCM

CMP2 at Sensor
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Didn’t take long to set code again 
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Both CMPs and CPK at PCM
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We now have both CMPs and CPK
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 Ford 5.4 3V setting P0345 CMP 2 Circuit Fault
 Shop already installed new sensor
 Red trace at arrow should be where the Green is
 Mechanical timing is not producing a sensor signal voltage when the PCM expects it

Circuit Fault Explanation

We Started With 
No Signal

No amount of 
sensors can fix 
a timing issue!!!
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Bonus Knowledge
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After repair this is what is first observed
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What changed now? 
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Second look
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How many “surges” in the CPK sweep?
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Laptop AC power on / removed / on
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 Active Wheel Speed sensors
 ECU Provides voltage and 

constant monitored current
 7 to 14 ma Toggle from sensor
 Signal Can Be On Either Side Of 

Circuit
 ECU Monitors Via A/D Converter
 Causes slight Voltage Change 

On One Side

Magneto Resistive    2 Wire
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 Can Detect No Or Low 
Speed

 Can Detect Direction
 Small Packaging
 Semi Active, Magnet In 

Sensor Ferrous Trigger
 Fully Active, Magnet 

Encoder Ring Trigger 

Magneto Resistive Sensors



© 2023 NAPA AUTOTECH - All Rights Reserved

Comparing Known Good Signals

 If a signal is 
missing compare it 
to another known-
good signal

 Here we compare 
a Subaru wheel 
speed signal from 
one side to the 
other
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Subaru Missing WSS

 Before scoping, first test drive w/Scan tool to 
observe  all wheel speed sensor live data 

 Verify Customer Concern…No FL Output
 Let’s take a look
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Shared FR Voltage To FL Sensor
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Adding Voltage To Sensor

 Sensor bias voltage was not being provided by the 
ABS module (to FL wheel)

 As a test, FR Sensor Reference Voltage supply was 
provided

 Correct speed signal was then generated

 After proving out vehicle wiring, ABS module 
replacement was Recommended Repair
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 3 Wire MR sensors:
 Pull-up
 Pull-down

 May Verify type by unplugging and checking for 
two 5-volt measurements at the connector

 A pull-down will have a 5v ref, a ground, and a 
current limited 5v to 12v signal circuit that gets 
pulled toward ground by the sensor
 NOTE: if the pull-down sensor is missing the ?v signal 

supply, then you can easily mis-diagnose these as a bad 
sensor

Magneto Resistive
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 Toyota 4.0L V6 CMP signal (biased 750 mv off ground)
 Green trace shows 3 different width reluctor windows

Magneto Resistive

CKP

CMP

Ign Coil Sync
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 2007 Honda CMP
 5v signal
 Goes high when disconnected
 Pull-up or Pull-down sensor?

Magneto Resistive

Pull Down

PCM supplies vRef of 5v, 
(current limited)

Sensor pulls signal low when 
switching

Biased off ground – Why?
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 Not all MR sensors use 5v vRef
 These CKP and CMP sensors have different output voltages                     

(Duramax 6.6 LLY)

Magneto Resistive

CKP 12 Volts

CMP 5 Volts
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Subaru Cam Sensor Codes

Good CMP

CMP Picking 
Up Coil Noise
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 This Subaru CMP is showing magnetic interference at times 
after a specific ignition event and is consistently the same one

 Replaced Failing ignition coil to fix

Magneto Resistive
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Temperature Sensors
Thermistors and Thermal couples
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 Thermistors Use Resistance To Measure 
Temperature Change

 Reference Voltage Is Influenced By Changing 
Resistance

Thermistors
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 PTC- Positive Temperature Coefficient
PTC- Temperature and Sensor Resistance 
have a linear relationship:

 As temp increases, resistance increases

NTC- Negative Temperature Coefficient
NTC- Temperature and Sensor Resistance 
have an inverse relationship:

 As temp increases, resistance decreases

PTC/NTC Thermistor
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NTC is the more common temperature sensor
 5v ref is pulled down across sensor as 

temperature increases
 Circuit is current limited, and sets fault codes 

when voltage goes below ~ 0.2v or above 4.8v
Below ~ 0.2 = Shorted Circuit Code
Above ~ 4.8v = Open Circuit Code

What is a typical current limit?

NTC Thermistor
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PTC is not as common as NTC

A well-known application is a 
hot-wire MAF

Increasing air cools the sensing 
element and decreases resistance.
Less resistance = increased current 
flow.
Offset to maintain a constant 
temperature.

PTC Thermistor
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PTC/NTC Thermistor
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 It is common now to 
see dual-range 
temperature sensors

 These are used in 
applications so that 1 
sensor can perform 
the role of 2

 At a specified 
temperature/resistanc
e, sensor switches 
from “Cold Range” to 
“Hot Range”

PTC/NTC Thermistor
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 Thermocouples Use Voltage To Sense 
Temperature

 Consists Of Two Dissimilar Metal Wires Joined 
At One End (Nickel-Chromium/Nickel-Alumel)

When Exposed To Temperature Gradients It 
Generates Voltage Proportional To Change

 Accurate Above 2000°c (3632°f) 
 Fast Response

Thermocouple
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 RTDs Use Resistance To Sense Temperature
Mid Temperature Range Up To 600°c (1112°f)
 RTDs Offer Stable, Linear, And Highly Accurate 

Temperature Detection

Resistive Temperature Sensor
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 In automotive, RTDs are generally associated 
with high temperature environments, although 
they are found other places as well

Exhaust Gas Temperature
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RTD   Resistive Temperature Detector

 RTDs are another form of a 
thermistor

 As they increase in temperature, 
resistance increases as well (PTC)

 Typical application today is 
exhaust gas temperature (EGT) 
sensor

 Able to measure 2,000+ °F
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 2018 GM 6.6L Duramax example - EGT 
resistance is around 220 ohms @ 77 F

 1,000 F would be close to 600 ohms

 1,500 F would be close to 750 ohms

 With a 5v ref from a module, voltage 
will be lower with a cold sensor, and 
rise as the sensor warms up

 Default for open circuit is max 
temperature

RTD
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Open Circuit Logic

 If a module detects 1 or more open EGT’s, 
depending on programming, will force engine 
into reduced power

 Reduction could be great enough to leave the 
vehicle inoperable
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 Piezo elements generate 
voltage from either 
pressure or vibration

 Commonly used for 
knock sensors

 Sensor circuits are 
shielded to prevent 
RFI/EMI in the signal

Piezo
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 Piezo sensors produce both 
voltage and Frequency

 Incorrect sensor frequency 
will result in sensor circuit 
faults

Mountings under intake 
cause access issues

Light tapping on cylinder 
head near sensor

Piezo
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 3-wire sensor
5v ref, Ground, Signal

 Voltage signal changes as 
swiper contact moves 
across resistive elements

 Measures rotational 
movement within a 
specified range

 Wears out over time

Applications;
Steering Angle Sensor
TPS/APP
Turbocharger
EGR valve
Brake pedal
And more…

Potentiometer
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 2012 GMC 
throttle 
sweep test 
with scan 
tool 

 TPS 1 & 2 
voltages 
should add 
up to the 5v 
ref at any 
sample point

Potentiometer
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Potentiometer

 Note the 2 
potentiometers in 
this system

 APP has 2 
separate 5V sets, 
whereas the TPS 
has 1 5V ref but 2 
outputs

 What would 
happen if 1 
failed? 
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Rheostat

 Same principle as Potentiometer but has only 
2 wires

 Has a minimum and maximum resistance 
range

 Carries a small amount of current that is 
proportional to its position and resistance

 Commonly used in fuel level sensors
 With 2-wires, correct polarity is a must
 Best to use a GMM or scope to perform a 

sweep test and watch for dropouts
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 Correct polarity is a must

Use a GMM or scope to perform a sweep test

Rheostat
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 While commonly referred to as an “Oxygen 
Sensor”, the zirconia element is only one 
of the several sensor parts

 Known as a galvanic battery, the zirconia 
element produces a voltage as a reaction 
to differences in oxygen levels on opposite 
sides

 The O2 signal represents the amount of 
imbalance between oxygen inside vs 
outside of the exhaust pipe

Zirconia
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Zirconia

 These are not to be confused with 
a Lambda sensor, aka Air-Fuel 
Ratio sensor

O2 reference signal is often drawn 
thru the wiring insulation of the 
sensor

 Circuit repairs on the sensor 
harness should not be done
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 A Capacitive Sensor, or 
Transducer converts pressure 
into voltage

 Uses 2 plates separated by a 
“dielectric medium.” 1 plate 
moves and the other is fixed

 Applied pressure decreases 
plate distance, causing output 
voltage changes

Capacitive & Strain-Gauge



© 2023 NAPA AUTOTECH - All Rights Reserved

 Capacitive sensors 
are very sensitive and 
extremely accurate

 If anything 
contaminates the 
dielectric medium, the 
sensor will no longer 
report correctly

Capacitive & Strain-Gauge
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 Strain-gauge sensor/transducers also change 
voltage relative to pressure applied

 Made up of a film placed over a substrate

 The circuit is precisely woven from end to end

 Force deflects the substrate causing distance 
changes between the segments that alter 
resistance

 One end is fixed, while the other end can move

Capacitive & Strain-Gauge
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 A Wheatstone Bridge is 
used to measure actual 
resistance changes

 These provide accurate 
measurements for load, 
torque, pressure, 
acceleration, etc. 

Capacitive & Strain-Gauge
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 Frequency-type sensor have been in use 
in automotive for many years

 They have no rotating or moving parts
 Commonly used in MAP and MAF 

sensors
 Other sensors use frequency signals 

coming from modules, rather the 
sensors themselves

 A reductant level sensor is a good 
example

Frequency Sensors
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Frequency

Ford 6.7 Reductant Level Sensor
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 There is no DTC saying “This part is bad”
 An “O2 sensor signal stuck rich” or “O2 

sensor no signal” does not mean the 
sensor has failed

Many reasons to set a DTC
Parts replacement can get expensive 
“REALLY” quick!
ALWAYS refer to the OE information

Types Of Sensor Faults and Codes
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 Circuit Fault
 Circuit High
 Circuit Low
 Range/Performance
 Signal Stuck …
 No Signal
 Short to Positive
 Short to Ground

Sensor Fault Descriptions
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 The MOST common and 
generic code when dealing 
with sensors

 Module has not seen what
it expected when it 
expected it

 Not always a sensor fault 
or a wiring/circuit issue

Common description with 
engine timing faults

Circuit Fault
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 Sensors are not always easy 
to access

What if you can’t access the 
sensor?

 Start with easiest circuit 
entry point for testing

 Testing @Sensor vs @Module
What to look out for

Sensor Locations and Access

Toyota Crank 
Position Sensor
Toyota Crank 

Position Sensor

Chrysler Wheel Speed 
Sensor Harness
Chrysler Wheel Speed 
Sensor Harness
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 Can be set from
Poor or open connection
Corrosion
Short to 5v Ref in component or 
harness
Short to 5v Ref in module
Failed component
Short to another circuit with a 
normal higher voltage
Failed sensor ground
False code set from failed module

Circuit High
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 For a 5v sensor, a “circuit 
high” sets when the 
sensor signal voltage has 
been above a maximum 
specified voltage for at 
least a certain length of 
time

 Refer to service info for 
code setting criteria to 
ensure proper testing

 Same description can also 
set from a measured 
resistance value

Circuit High
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 Setting criteria 
similar to a “circuit 
high” fault in some 
ways

 Voltage lower than 
expected for 
certain time

 Can also be set by 
low resistance 
detected

Circuit Low
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 Can be set from:
Circuit short to ground
Short to ground in component or 
module
Loss of or low 5v Ref
Failed component
Open connection
Harness short to another circuit
False code set from failed module

Circuit Low
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 This fault description 
uses more logic-based 
criteria

 Multiple parameters are 
often compared to each 
other, with specific 
condition requirements, 
to determine if there is a 
fault

 If 1 of the parameters is 
different enough from the 
others, then a 
range/performance fault 
sets

Circuit Range/Performance
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 Can be set from:
Module software that needs to 
be updated
Single problem affecting 
multiple circuits
Sensor biased
Corrosion
Restriction in a tube/hose going 
to sensor
Environmental effects such as 
radiant heat off of a surface 
near a parked vehicle

Circuit Range/Performance
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 In the event a 
sensor signal 
circuit’s voltage 
stays in a small 
range or doesn’t 
change at all, a 
“signal stuck” code 
will set

Signal Stuck
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 Not limited to O2 
sensors

 Any value that 
should have 
changed after a 
certain amount of 
time of vehicle 
operation and the 
monitor criteria 
have been met 
can set this fault

Signal Stuck
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 Can be set by:
Biased sensor
Temperature sensor surface 
contaminated
Fuel level sensor mechanically 
stuck
Shorted segment of fuel level 
sensor
Low fluid level
Faulty O2 heater
Contaminated O2 sensor

Signal Stuck
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 Depending on the 
OE’s setting criteria, 
the vehicle can set 
either of the 3

 Variables can include:
When the vehicle tests
Length of test
Health of sensor at 
time of testing

No Signal/Slow/Delayed
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 Can be set by:
Sensor contamination
Magnetized reluctor that isn’t 
supposed to be
Failed magnet or component
O2 heater fault
Air/fuel ratio control problem

No Signal/Slow/Delayed
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 For a short to power 
(battery +) code to set, a 
module is detecting 
voltage either equivalent 
to B+ or above a normal 
range when that circuit 
should be @ low voltage or 
within a specified range

 For a short to ground fault 
to set, a module is not 
detecting voltage present 
that it’s expecting

Short to Power/Ground
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 Can be set by:
Open circuit in the harness or 
component
Spread terminals at module
Bent pin at module
Corrosion at connection or 
eyelet
Harness chafing 
Failed driver in module

Short to Power/Ground
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Short to Power/Ground
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 A lot of sensors are easily 
accessed for testing and 
service

 This one happens to be on 
the top and front of the 
engine facing the radiator 
area

 Now just need a wiring 
diagram and tools for 
testing

Easier Access
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 You may recognize this 
component

 Ford 5.4 3V IMRC actuator 
mounted to the back of the 
intake manifold

 Access to the connector is 
pretty much non-existent 
when the engine’s fully 
assembled

 So what’s the easiest place to 
test? 

Not So Easy
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 Regardless of whether the engine is hot or cold 
when testing, access the easiest point of entry 
into the sensor circuit initially

 This can save time and headaches
 If the measurements are not what you expect at 

that location, then it’s time to get as close to 
the sensor as possible

Work Smart
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 Plastic connectors and harness split loom get 
very brittle over age and heat cycles

 Slightest touch to a connector locking tab 
release and you get the dreaded “click” of a tab 
that just broke

 Begin moving the wire harness around and soon 
you find a pile of crumbled plastic loom all over 
the place and section of wiring that’s now 
exposed to potential damage/abrasion

Click, Snap
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 You may find that you 
were missing signal at the 
module but the signal was 
fine at the component

 Time to start working 
back toward the module 
and pay extra attention to 
the harness for rub 
points, damage, missing 
loom, etc.

 Some plastic loom is rigid 
enough to actually rub 
thru wiring in high 
vibration areas

Look Out
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 Concern:
Check Engine light on
Poor Fuel mileage
Heavy fuel odor from exhaust at all times
No misfires

Will need:
DTC scan report
Scan data capture
Scope capture if sensor fault

2005 Jeep Wrangler 4.0L



© 2023 NAPA AUTOTECH - All Rights Reserved

 DTC report shows:
All 4 O2 sensor heater circuit low 
faults

 Is that possible? 
Vehicle already has 4 new O2 sensors 
installed
Clear codes and they return 
immediately after a key cycle

 What information can we get from 
scan data?

 What do they all have in common?
 Will need a wiring diagram

2005 Jeep Wrangler 4.0L
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Wiring diagram shows 
that all O2 heaters are 
high-side driven by the 
PCM and have a 
constant ground

 Can an open ground 
cause a “heater circuit 
low” code? 

 If not, what can? 

2005 Jeep Wrangler 4.0L
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 Scan data shows the sensors are operational
 Can the sensor voltages fall into the normal range 

without heater operation at idle? 

2005 Jeep Wrangler 4.0L
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 Scan tool has an O2 heater 
test for each sensor

 Test was run and each of 
the 4 sensors were able to 
reach the target 2.5-2.6v in 
the normal amount of time

 With the scope, verified the 
high-side driver is 
operational and neither the 
sensor or circuit are 
shorted to ground

Blue is high side driver
Red is O2 heater current
Measured @ PCM

2005 Jeep Wrangler 4.0L
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 After seeing that there were no harness or sensor 
issues, the call was made of a faulty PCM

 After install and programming, no fault codes 
returned after several vehicle starts and the fuel 
smell concerns were gone

2005 Jeep Wrangler 4.0L
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 In Diagnostics, Our Goals are:

 Prove the Good and Bad 
 Document Your Findings
 Avoid Swapping New Parts for Testing
 Avoid Comebacks

Confidence In Your Call
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What are some things that need to be known 
before calling a sensor good or bad?

Does the sensor have all it needs to operate? 
Are all the circuits complete and healthy? 
Has a sensor waveform measurement been taken?
Has the waveform been compared to a known good?
Where can I find a known good waveform? 
What if I cannot find a good waveform example? 

Proving Good and Bad
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 Let’s take a look into those last 3 questions:

Having a known good example can have 
enormous value when diagnosing a sensor 
concern

 Several resources are available today including 
service information, scope companies, social 
media, free and paid websites, etc. 

Known Goods
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 Some OE’s have been publishing 
oscilloscope patterns in SI for 
many years and others following in 
recent years

 This example by Toyota is 
something they’ve offered for a 
long time

 This one is found by searching DTC 
P0335 – CKP circuit

 They even provide the scope 
settings to use

 Also here is an image from Subaru 
related to a P0340 setting on a 
2015 Crosstrek 2.0 DOHC engine

Service Info
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Pico Waveform Library



© 2023 NAPA AUTOTECH - All Rights Reserved

 Social media is loaded 
with diagnostic 
discussion groups today

 These can be a great 
resource, at 0 cost, to 
look for a waveform to 
aid in diagnostics

 Here under “Files” there 
are several thousand 
files that users have 
taken and uploaded to 
help others

Social Media



© 2023 NAPA AUTOTECH - All Rights Reserved

 There are many sites with waveform libraries 
available

 These typically have very wide vehicle 
coverage

 If a file is not available, you can submit a 
post looking for a particular file and 

Websites and Paid resources
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Access from Paid Sites examples
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 In the world of documenting, too much is never 
enough

 This includes:
Visual inspection and notes
Pre-scan
Test drive data capture (if needed)
Pictures/video
Service information
Scan data & Scope captures

Document Your Findings
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Keep records of EVERYTHING!

Document Your Findings
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 It’s often tempting to swap in a brand new part 
“because it’s quicker”

 Even OE diagnostic procedures mention 
“replace with known good part and retest”

Not only can this be a waste of time, but if 
nothing changes then all you’ve learned is what 
part isn’t the problem

Avoid Swapping New Parts for Testing



© 2023 NAPA AUTOTECH - All Rights Reserved

 Depending on what part where the part came 
from, it may not be returnable

 Treat the diagnostic procedure the same 
whether the part cost is $20 or $2,000

Follow test procedures thoroughly
Verify circuit integrity
Prove that every other component and parameter 
involved is correct before calling for replacement

Avoid Swapping New Parts for Testing
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Gather as much data as possible and document
 Clearly communicate your results
NEVER replace a part based on a code alone!
 Repeat same tests after repair to verify that 

results have changed and are correct

Avoid Comebacks
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 The goal of this class was to make sensor 
diagnostics easier by giving a better 
understanding of the various types and uses

 By using all of the resources available and 
being diligent in your process, there will be far 
less guess-work

Understanding what part of test that the 
module is failing is also key to having a 
diagnostic approach

Summary
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With today’s vehicle technology, and it’s 
continuing to grow, specialized tooling is a must

 Between scan tools, multimeters, scopes, and 
other testing equipment, you can get the data 
you need to ensure a successful diagnostic

 Thank you for your time and attention

Summary
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