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Scan Tools



Build A Process 

Diagnostic Process

● Vehicle is pushed, pulled, or driven into the service bay. 
● A battery maintainer is installed on the vehicle. 
● A full system scan is performed. All modules. Record/saved. 
● If monitor readiness is not pulled on the pre-scan this is done and 

documented. 
● Freeze frame failure is retrieved if available and documented. 
● The vehicle’s battery is tested. This is often overlooked. 
● Look up any related TSB’s
● Fluid level’s checked
● A test drive is performed if it is driveable.



Why OBD2? 

Why was OBD2 introduced? 

Standardization 

● Same DLC (data link connector) 
● Code definitions and meanings
● Data Display 
● Monitors



SAE J-1962 



Most Common DLC PINS



OBD Modes 

10 Modes of Operation 

Understanding these modes and their functions help with:

● No Code Runability Conditions 
● Pending Failures 
● Repair Verification 
● Software Updates 
● Recent Code Clearing Events 
● So much more 



OBD Modes 

MODE $01: Readiness Monitor Status and Parameter Identification (PID) 

MODE $02: Freeze Frame Data (FFD) 

MODE $03: Emissions Related Diagnostic Trouble Code (DTC) 

MODE $04: Clear/Reset Emissions Related Data 

MODE $05: Oxygen Monitors Test Results

MODE $06: Onboard Monitoring Test Results

MODE $07: Two Trip Pending DTC

MODE $08: Request Control of On-Board Component

MODE $09: Request Vehicle Information

MODE $0a: Permanent Diagnostic Trouble Codes 



OBD Modes Objectives  

What does this mean for us in the service bay?

What can we use all of this for?  

Can this all be utilize for our day to day runability concerns? 

Can the Global side be used for primary diagnostics? 

Is there a benefit in using Global over the Enhanced side of the scan tool? 



OBD Modes, Not All Modes Given



Global/OBD Layout



Global/OBD Layout



MODE $01



MODE $01 Monitors 



MODE $01 Data PIDs



MODE $02 Freeze Frame 



MODE $02 Freeze Frame 

SAE J1979 Mode 2 (Service $02) 

OBD-II diagnostic service that requests powertrain freeze frame data, displaying a 
snapshot of sensor values at the specific time a diagnostic trouble code (DTC) was 
set. 

It allows for diagnosis of emission-related faults by providing a "snapshot" of 
operating conditions like RPM, load, and temperatures.



MODE $03 Emissions Related DTC’s 





Enhanced Codes



Global OBD Codes



MODE $04 Clear Emissions Related Data 



Mode $05 Oxygen Sensor Monitoring 

Why no mode 5? 

● After attempting multiple different vehicles mode $05 data was never found 
separate. 

● Is it safe to assume Mode $06 covers Mode $05?



Mode $06 Onboard Monitoring Test Results 



Mode $06 Onboard Monitoring Test Results 



Mode $07 Two Trip/Pending DTCs 



DTC Types 

● Type A: Hard fault 
○ Instantly turns on the MIL/CEL 

● Type B: Intermittent/2 Trip 
○ Needs to fail 2 consecutive trips 

● Type C: Informational/ OE 
○ Most OE’s non-MIL/CEL illuminating

Service information is your best resource 



Mode $08 Request of On-Board Component 



Mode $08 Request of On-Board Component 



Mode $09 Request Vehicle Information 



Mode $09 Request Vehicle Information 



Mode $09 Request Vehicle Information 



Mode $09 Request Vehicle Information 



In-Use Monitor Performance Ratio (IUMPR)

Completions = 9703
Conditions = 9399

9703/9399= 1.03



Mode $0A Permanent DTC’s 



Analytical Test Drive 

● Idle no load 
● Light acceleration/ tip in 
● Wide Open Throttle (WOT) 
● Decel/ DCFCO 
● Light acceleration to a steady speed cruise state 
● Back to idle no load 

 

Repeatable drives = Repeatable Results 



Analytical Test Drive 



Case Study 



2011 Jeep Liberty 
1J4PN2GK8BW588369



2011 Jeep Liberty

Vin: 1J4PN2GK8BW588369
Date:  2/27/24
Mileage: 157002 
Complaint: Will not pass emissions.  
Observations: Vehicle has already been to the Indiana Emission Diagnostic 
Technician for referral. Vehicle has failed 5 times. 



2011 Jeep Liberty 

Baseline:

• Vehicle has failed 5 times. 

• Emissions Technician observed the rear oxygen sensors not moving. 

• Do not diagnose the failure! 

• DIAGNOSE THE VEHICLE!!!! 













2011 Jeep Liberty 

Observations so far: 
• The vehicle shows most of the monitors are not supported. 
• Multiple scan tools back this up. 
• The oxygen monitor is not running. 

L et’s  look at o2’s  and devis e a plan of attack. 







2011 Jeep Liberty 

The emissions technicians observations are correct. 
The rear oxygen sensors in OBD are reading the bias voltage. 
What are a couple tests we could do to see if this is true, or if the pcm is lying to 
us? 







2011 Jeep Liberty

Observations & Thoughts: 
• The PCM does not react to shorting the o2 sensor to ground. 

• The data does not change, and a code does not set. 

• Performance Tracking shows the monitors have not ran….
• EVER. 

• What conclusions can we make with the data we currently have? 
• Failed PCM 
• A Tune (on a Liberty?!?!) 
• Software issues

 



2011 Jeep Liberty 

Before we get carried away: 
• Contacted the emissions program to get history on this vin. 
• The vehicle rejected/failed on 9-22-23, 9-26-23, 12-9-23, 1-9-24, and 2-10-

24
• The vehicle has history passes 6-9-15, 9-21-17, 9-14-21, and was not tested in 

2019. 
• This information proves that this vehicle has had the ability to pass the 

emissions test and all monitors previously. 





2011 Jeep Liberty

Making access to the PCM: 
• Has a reman sticker from MOPAR. 
• Also has yellow markings from a salvage yard.



2011 Jeep Liberty





2011 Jeep Liberty

Now what?!?!?! 
• Software is checked and documented. 
• The software is then checked with wiTECH
• Software is the most current and up-to-date available. 
• How would you proceed? 

• Flash over existing? 
• New ECM? 

 



2011 Jeep Liberty 

• The reman/used ECM offers a lot of questions. 

• The client is contacted to inquire about the ecm. 

• ECM was purchased from a salvage yard last year. 

• Original ECM had a no start condition at that time. 

• Programmed at a local dealership. 

• We advised client. 

• Installed the same flash. 















2011 Jeep Liberty



2011 Jeep Liberty

Conclusion:
• Vehicle had a new PCM installed last year for a no start condition. 
• Somehow the software was “corrupted”. 
• Flashing over the existing software fixed the monitor status. 
• Vehicle passed emissions test. 



2018 Ford F-150

2018 Ford F-150 2.7L EcoBoost

1FTEW1EP3JFB83506

Mileage: 86,738

Complaint: Check engine lamp on. P0430





2018 F-150



2018 F-150

Background:

● Vehicle originally came in with a P0430. 
● Aftermarket cat and 4 new sensors installed. 
● Vehicle returns with P0430 
● OEM cats installed 
● P0430 returns 





2018 F-150



2018 F-150 

HF Catalyst Test 

1. Check for DTC’s P0420 and P0430
2. Check for other DTC’s
3. Check ECM wiring harness
4. Check fuel pressure 
5. Check for biased FRP sensor 
6. Check for leaks in exhaust system 
7. Check for exhaust restrictions 
8. Check for excessive back pressure 
9. Check for excessive back pressure with specialized tooling 
10. Check manifold vacuum 
11. Carry out the drive cycle 



2018 F-150 



2018 F-150 



2018 F-150 



2018 F-150 











2018 F-150 



Thank You!!!

There is not enough space in the book for all of the “thank you’s” I owe. But a few people deserve a huge shout 
out. First and foremost, Mr. Rick Escalambre for all of his help, guidance, support, and mentorship on this 
project. Behind the scenes that no one sees, Bruce Ward, Gary Carlson, Keith DeFazio, Lonnie Horn, and who 
could ever forget Mark Warren? But most importantly Sandra Juarez, you make it all happen!  From the bottom 
of my heart, THANK YOU, THANK YOU, and THANK YOU all again!  None of this ever happens without all of 
you. WTI as been nothing short of amazing to work with. 

Thank you “G” Truglia! For all of the years of support and always offering wisdom. The industry is in a better 
place because of you and your efforts to empower it. TST sets the bar and I can never thank you enough for this 
opportunity. 

Fellow technicians, I am one of you in the bays every day selling our souls 6 minutes at a time! (Thank you for 
that Justin Morgan) The support and love you all have shared with me for the last few years is nothing short of 
amazing. I hope I make you all proud and give some inspiration that if this guy right here can do this stuff, 
anyone can! And I mean that with the most sincerity. 

Nothing but love from me always! 

-Andy Fischer 



Contact info

Andrew Fischer  

factsautomotive@gmail.com

219-671-7291 

Linkedin: www.linkedin.com/in/andrew-fischer-a25717b0

Facebook: https://www.facebook.com/andrew.fischer.353
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