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Your Instructor For This Seminar

"G" Jerry Truglia

r.

» National Trainer, ASE World Class, Master: Auto, Truck, School Bus, L1, L3, CNG and...
* ATTP Master Instructor, New York State, CT and New Jersey
» STS (Service Technician Society) 2003 President
* TST (Technicians Service Training) Founder and President
* Author / Co Author/ Technical adviser on 25 plus books including
OBD II and Mode 6, and Understanding and Diagnosing Hybrid Vehicles
* Published articles for multiple newsletters, and magazines
* Picked as one of the Top Instructors in the country by EPA & SAE
* Numerous Radio, TV, Internet, and SAE Video appearances
* PTEN, MotorAge and TST Webcast Instructor
* Motor Magazine Top 20 award winner
* Provider of OBD II Training for 14 states, Ontario Canada and the US EPA
* Guest speaker at SAE Congress, IM Solutions and Clean Air Conference
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Monitors and Mode 6

What will be covered:

* OBD II Monitors

e DTC Repairs And OBD II Monitors
* What Is Mode 6

* Raw Data And Calculated Values

* Using Mode 6 Test Results

* How To Use Mode 6

* Repairing Vehicles Using Mode 6

* On Vehicle Mode 6 Testing
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Monitors
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EOBD Grand Cherokee 2018 3.6 1C4RJFAG8JC356196 coo

Show Menu EOBD V22.78 > Select DIAG. Function

Read I/M Readiness (Mode $01) Read Live Data (Mode $01)

Read Freeze Frame (Mode $02) Read Fault Code (Mode $03/S07/S0A)

Clear Fault Code (Mode $04) Test Results: On-Board Monitoring Test (Mode $06)

Control Operation Of On-Board Co t/Syst
(Mode $08) EIBCENt/SyStel Read Vehicle Information (Mode $09)

Notice Anything?
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Misfire

Monitors

CAN-15765-4

11.998 Protocol

Monitor Value

|
Monitor

Comprehensive Component

Heated Catalyst

Secondary Air Injection

02 Sensor Heater

Fuel System

Catalyst

Evaporative System

02 Sensor

EGR
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Monitors
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EOBD Grand Cherokee 2018 3.6 1C4RJFAG8JC356196

Show Menu  EOBD V22.78 > On-Board Monitoring Test

Exhaust Gas Sensor Monitor B1S1:501
Exhaust Gas Sensor Monitor B2S1:505
Catalyst Monitor Bank 1:$21

EGR Monitor Bank 1:$31

Exhaust Gas Sensor Monitor B152:502
Exhaust Gas Sensor Monitor B252:506
Catalyst Monitor Bank 2:522

VVT Monitor Bank 1:$35
W\

VVT Monitor Bank 2:$36
EVAP Monitor (0. 090):$3A
Purge Flow Monitor:$3D

Exhaust Gas Sensor Heater Monitor B1S2:$42

/ N 5
EVAP Monitor (Cap Off/0. 150):$39

EVAP Monitor (0. 020):$3C

Exhaust Gas Sensor Heater Monitor B151:541

Exhaust Gas Sensor Heater Monitor B2S1:545




Monitors

Code Scan

& Back & pPnnt f3 Refresh

Readiness Monitors

Tests Complete

Misfire

&2 Comprehensive Component
Not Complete g

Fuel System

EGR/VVT

Catalyst

Evaporative System

Oxygen Sensor

Oxygen Sensor Heater

16 GMC Ganyon (4WD)
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Monitors

Controls | MutiTool | Info | 2 | EScan | DTCs  Monitors ‘ PIDs \ Digital \ Graphs \ Mode6 \ 02 \ Sharp SHOOTER \ Patented
L1

HE-T ? ‘ Read Everything Once (also done at startup) ' Readingl_J

Commanded Secondary Air Status
160.0-}

02 Sensors Present
_ Bank 1 - Sensor 1°_) Bank 2 - Sensor 1) OBD Requirements to Which Vehicle is Designed

1a0_0}

10.00 Bank 1 - Sensor 2 Bank 2 - Sensor 2 OBD and OED I
2.000] Bank 1 - Sensor 3 Bank 2 - Sensor 3 fuslsizien | Statue
8.000-} Bank 1 - Sensor 4 Bank 2 - Sensor 4
7ieeas E——— Power Take Off (PTO) Active e AR
3.000-4 5 . Error detecting stat

200 = ‘ 02 Sensor Location Pictures ' ‘ e

escan: LonerT2 v [IEETENL
| Reading Monitors/MIL/#DTCs I ML@ Number of DTCs | 1

Vehicle Number of Points 2
L Sammeon cron I
Sensor

(¥SS) To graph VS8 make sure V88
kmM  is selected on the PIDs tab.

EScan: LAMDAT1mA W

~_ Misfire Monitor Camplete

) Fusl System Monitor Complete

) Comprehensive Component Monitor Complete
" Oxygen Sensor Heater Monitor Complete

__» Oxygen Sensor Monitor Complete

_» Catalyst Monitor Complete
@ EGR System Monitor Complete

@Ea

EScan: LAMDAZImA W

rative System Manitor Complete

ary Air Monitor Complete

@ Heate

@ A/C System Refrigerant Monitor Complete

lyst Monitar Complete
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Monitor Information

Monitors on OBD II systems work like this:

4 Onboard test strategies programmed
into the PCM check the vehicle systems

4 These test sequences are called “Monitors”

4 Monitors run when conditions are right for them to run

4 Vehicle operating conditions required to run Monitors are referred to as “Trips”

A.T.T.S. Inc. 2001 - 2020

Monitor Information

¢ Just like the Hall monitor’s job is to monitor the halls, there are different kinds of
Monitors in the vehicle that monitor different vehicle systems.

¢ All vehicles have at least 3 Non-Continuous Monitors:

* O2 Heater, O2 Sensor & Catalyst.
* Other Monitors may include EVAP, EGR, Secondary AIR, AC System &V VT.

* These Monitors run only after completing a “Trip,” which is a specific set of
driving conditions demanded by the manufacturer.

A.T.T.S. Inc. 2001 - 2020
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Continuous Monitors

Some Monitors run continuously as the vehicle is operated. These are known as
“Continuous Monitors.” They include the Comprehensive Component, Fuel System,
and Misfire Monitors. Continuous Monitors should always appear as “Ready”
when viewed on a scan tool. (Some scan tools and inspection machines may show
them as “Complete,” “Done,” or “Yes.”)

Three Continuous Monitors are supported on all OBD II vehicles: Misfire,
Comprehensive Component, and Fuel System.

Continuously Monitored Systems
OnBoard Module [System Status
Misfire Monitoring Complete
Fuel System Monitoring Complete
Comprehensive Component Monitoring Complete

© A.T.T.S. Inc. 2001 - 2020
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Non-Continuous Monitors

Non-Continuous Monitors run once per Trip. Unlike Continuous Monitors, the
status of Non-Continuous Monitors are checked as part of the OBD II emissions test.
If there are too many incomplete (Not Ready) Monitors, the vehicle fails an emission
test and may illuminate the MIL.

Hon-Continuous Monitoring Tests

Monitor | Availability | Status |
X Catalyst Supported Not Complete

@ Heated Catalyst Unsupported

@ Evaporative System Unsupported

@ Secondary &ir System Unsupported

@ AIC System Unsupported

X Oxygen Sensor Supported Not Complete

X Oxygen Sensor Heater Supported Not Complete

X EGR System Supported Not Complete

© AT.T.S. Inc. 2001 - 2020
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Non-Continuous Monitors, Oxygen Sensor Heater, Oxygen Sensor, Catalyst, EVAP,

Non-Continuous Monitors

EGR, Secondary Air and now VVT are used in many vehicles.

Air Conditioning and Heated Catalyst are not currently used and are listed as

Unsupported. The Air Conditioning Monitor was originally intended for use only in

vehicles with R-12 systems.

© AT.T.S. Inc. 2001 - 2020

Hon-Continuous Monitoring Tests

Monitor | Availability | Status

X Catalyst Supported Not Complete
@ Heated Catalyst Unsupported

@ Evaporative System Unsupported

@ Secondary Air System Unsupported

@ AIC System Unsupported

X Oxygen Sensor Supported Not Complete
K Oxyyen Sensor Heater Supported Not Complete
X EGR System Supported Not Complete

13

Non-Continuous Monitors

Two other Non-Continuous Monitors, Thermostat Monitor (began 2000 M/Y) and
PCV Monitor (began 2002 M/Y) do not have their own Monitor title on most scan
tools, however they do have a set of DTCs that are checked in the Comprehensive
Component Monitor (CCM).

Note: Not all light duty diesel vehicles support Non-Continuous Monitors, but new

ones do.

Monitor | Availability | Status |

_ . . X Catalyst Supported Not Complete
The Non-Continuous MOIl-ltOl‘S e o
that must be used all the time @ Evaporative System Unsupported
. @ Secondary Air System Unsupported
are: Oxygen Sensor Heater, @ AC System Unsupported

Oxygen S ensor an d C atalyst. Z Oxygen Sensor Supported Not Complete

X Oxyyen Sensor Heater Supported Not Complete

X EGR System Supported Not Complete

© AT.T.S. Inc. 2001 - 2020
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Things That Prevent Monitors From Running — Becoming READY

1. Engine Thermostat
2. Engine Coolant/ Antifreeze Mixture
3. Crankshaft Relearn Not Completed
4. DTC's or Pending DTC's Stored
5. Vehicle Fuel Level Above 15% And Below 85 %
* Check Manufacturer Specs
. Battery And Charging Voltage
. Mode 6 data that indicates a system that is borderline failing
8. The PCM needs a soft reset

=)

- W

© AT.T.S. Inc. 2001 - 2020
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Things That Prevent Monitors From Running — Becoming READY

No hocus pocus is necessary. The previous need to be corrected in order to run
Monitors.

On extremely tough-to-run Monitors, some vehicles need you to artificially set a
DTC to wake up the PCM.

After making a misfire or some other malfunction, a DTC will be set.

Erase it and afterward complete the Drive Cycle to allow Monitors to become
Ready.

-

© AT.T.S. Inc. 2001 - 2020
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Monitors Tips

As previous stated on some vehicles you will need to force a
DTC, followed by erasing the DTC. Or

If all else fails, you may need to erase the computer learned
memory and start over. Disconnect the battery cables and
connect a 1 ohm - 10 watt resistor for at least 5 minutes.

This erases learned computer values and place the computer
in a "fast-learn' mode that accelerates Monitor completion.

© A.T.T.S. Inc. 2001 - 2020
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Monitors Tips

Caution: Disconnecting the battery in some vehicles can cause
significant problems when some "drive by wire" throttles and
radios with security codes refuse to work after the battery is

reconnected. This is especially problematic on newer vehicles.

Note: If you replaced an O2, MAF or any other part with a
poor quality aftermarket part and now the Monitors are not
completing, you may want to replace it with an OE equivalent. |,

_ 1 Ohm — 10 watt resistor

© A.T.T.S. Inc. 2001 - 2020
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Monitors Tips

The next examples are not typical but demonstrate very odd criteria are sometimes
required to run Monitors.

Readiness Drive Pattern Preconditions . .
Monitor Courtesy of University
Drive tha monitor will not run unless: Toyota, Toyota Motor
Patterns: 5 Sales USA, Inc.
EVAP :
Monitors « MIL is OFF.
(Continued) * Fuel level is between 1/2 to 3/4 full.
e Altitude is 7800 feet (2400 m) or less.™
e ECT (Coolant Temp) is between 40F and 95F (4.4C - 35C).
e [AT (Intake Air) is between 40F and 95F (4.4C - 35C).*
e Cold Soak Procedure has been completed.
* For 2002 MY and later vehicles: The readiness test can be completed in cold ambient
conditions (less than 40F / 4.4C) and/or at high altitudes (more than 7800 feet / 2400
m) if the complete drive pattern (including Cold Soak) is repeated a second time after
cycling the ignition OFF.
NOTE:
Before starting the engine, the difference between ECT (Coolant Temp) and IAT)
(Intake Air) must be less than 13F (7C). (Refer to Examples 1 and 2 on previous|
age.)

© A.T.T.S. Inc. 2001 - 2020
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Monitors Tips

Monitor Disablers You Might Not Be Thinking About:

Wrong or defective thermostat. This can prevent the engine from reaching the
correct operating temperature in a specific time. Air trapped in the cooling system
can have the same effect.

Wrong coolant mix, specifically those with way too much antifreeze.

oTC JES B
\ S )
5 | B
i Al L | ] el
bl 1 LR
ele UL EEn R AR EE AR RN AR K]
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Monitors Tips

Getting Monitors Ready Via Scan Tool

Volkswagen L £ J == ‘ =x | == ‘ @ | I = J

Test requirements VCE: [=3F 1198V

This functional test creates the readiness code automatically.

All routines are stored in the engine control module.

VIN:WVWGD7AJ5DWO091367
Car: Volkswagen/5K - Golf 2010
USA/CAN >/Sedan

Done/
Continue

Cancel
Test

A.T.T.S. Inc. 2001 - 2020
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Generic Drive Cycle

The following is a Generic Drive Cycle that runs the Non-Continuous Monitors to
Completion in most vehicles in about 30 minutes.

Step 1. Some vehicles must be sitting for 8 hours before the test, without a start.
This is primarily for the EVAP monitor.

Step 2. Warm the engine to normal operating temperature before driving it.
Step 3. Drive the vehicle for 10 minutes at highway speeds.

Step 4. Drive the vehicle for 20 minutes in stop and go traffic with at least four idle
periods at least 2-3 minutes. Do not turn the ignition off at anytime during the
cycle.

When completed turn the Key off and wait 3 minutes before checking the status.

© AT.T.S. Inc. 2001 - 2020
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Monitors

Mode $06

Monitors

Complete
Misfire Monitoring

Complete
Fuel System Monitoring
Complete

Comprehensive Compenent Monitoring

Complete.
Catalyst Monitoring 4 i PR Y
3 Not Supported
Heated Catalyst Monitoring
I o Complete
Evaporative System Monitoring >
itori Not Supported
Secondary Air System Monitoring
i itori Not Supported
A/C System Refrigerant Monitoring
mplete
Oxygen Sensor Monitoring Compl
Oxygen Sensor Heater Monitoring Complete
EGR System Monitoring Complete-

Additional Monitor Information

Test D ($01) Oxygen Sensor Menitor Bank 1 =Sensor 1
Compeonent ID._ (§91) 02 Sensor Final Ratio Result

Value. 402,830, (min; 0.000max 0.000)

(802) Oxygen Sensor Heater Monitoring

Drivey Welcome, G Jerry
PRO=' >

© A.T.T.S. Inc. 2001 - 2020
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Monitor Information

Monitors on all vehicles are Incomplete (Not Ready) until they run to completion
one time. Once they are set to Ready they will NOT change back to Incomplete (Not
Ready) until the DTCs are erased, battery power is disconnected, or the PCM is
disconnected and/or KAM (Keep Alive Memory) is lost.

Cortrols | MuftiTool | Info K | EScan| DTCs | Monitors ‘ PIDs | Digital | Graphs | Mode6 | 02 | Sharp SHOOTER |www atsomeem

2 eading
Lzl :I B2s1 |__Read Everything Once (also done at startup) | S R @
RICH RICH
4 d Bank 1 - Sensor 1) Bank 2. Sensor 13 80 Requusetsto Which Vehicle s Dsignsa
Gank 1- Sensor 200 Bank 2 - Sensor 2@ OBD Il (Cabfornia ARE)
- SrEgs S
Bank 1 2 Gioses lop, usng oxygen sensare) o fesdbeck for

o cartral

TRIN TRIM,

MIL@ Number of DTCs | 0

vehicle  Numberorpaints
Seer diventrans, O N
Sensor

wES

Bank to Bank BtoBTrim
Fuol Tamd [-+oo
Time to Engine Tempi(F)

Temperature ] (152 20

& Vacuum | vac (Ho)
Nan

To araph VSS make sure VSS
i is Seletted on e PIDS tab

) Wisfie Moritar Cornplets

) Fuel System Monitor Complete

) Comprenensive Component Maritor Complets
) Oxygen Sensor Hester Monitor Complata

) Uxygen Sensor Monitor Gomplete

@ Catalyst Monitor Complete

) EGR System Manitor Complete.

) Evaporatie System Monitor Corplets
9

Charging Voltage | patteryv
Gooduull 510

MIL OFF #Codes
0

(No Coces) sl

1
oansd AAOOIET 815 alution € m

© A.T.T.S. Inc. 2001 - 2020
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Monitor Information

This is an example of a Ford pickup with an OBD II connector that oddly enough is
not OBD II certified due to overall vehicle weight. Just because it has an OBD II 16
cavity connector does not mean it’s OBD II compliant. Always check the underhood
Emission Label on all vehicles to make sure.

Vehicles 8501 1b/3856 kg and

\ oL pow
CyeaLn
o 2004 e CFR

above DO NOT support ro st sroicne oAOTCD Y coniotin| B

yehicies

OBD I1, even though the
vehicle has an OBD II 16
cavity connector.

© AT.T.S. Inc. 2001 - 2020
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OBD II Modes
Mode  Description
01 Current PID Data
02 Freeze Frame Data
03 DTCs (Diagnostic Trouble Codes)
04 Clear DTCs (Clears Everything EXCEPT KAM)
05 02 Sensor Data (Only Non CAN systems)
06 Most Other Quiz’s / Test Results
07 Pending DTCs
08 Bi-Directional Control For Some EVAP Vent Solenoids
09 Vehicle Information (VIN / Calibration on most vehicles)

0A/10 Permanent DTCs / Cleared DTCs

A.T.T.S. Inc. 2001 - 2020
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Mode 5 HO2s Sensor And Converter Test

Gonols | MitiToo | o | 7| E5can | ©TCs | Mentors | PIDs | Digtal | Graphs | Moses | 02 | sharp SHOOTER [swavairmisn

B1S1 B2S1

ot

vad
ro ) el | [LiRSERaEL |

ich t

“couRoll oo
Frosu
FUEL FUEL
il TRn

Volts
Valts
Volts
Secs

hees volt
Low volt switch time
High volt switch time
Rich - Lean switch time

Bankio Bak ] ewstim

U [ o

o0 ERl eroe
s Jro750

Charging Vokage | sateryy.

fiars.

[ ML oFF #Codes.
(oG o

Yolts
Secs.

=

Mode 5 is not available on all vehicles but when it is you should view the data. The
results can be helpful in making a decision on a P0420 DTC. When Mode 5 is not
available Mode 6 should be used to view O2 sensor test. Note: When Mode 6 does

not have O2 sensor test look for info in Mode 5.

A.T.T.S. Inc. 2001 - 2020

secs |
Voits ||

Measureavane

[Minimum limit
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EScan DTCs | Monitors. | PIDs | Digital | Graphs | Mode6 | Q2 | Sharp SHOOTER |

OBD II Mode 10

Patented
Reading @@ Code Description A
Permanent Codes
e ' PO457 Evaporative Emission System Leak Detected (fuel cap looseloff)
Read DTC & P2096 Post Catalyst Fuel Trim System Too Lean
Pending Codes
Clear DTCs
DTC that Caused [~ =
Freeze Frame Storage #0
Read
Permanent Codes
|
| ) —— =
Supported PIDs Abbrev Data Units § &]|
Read Freeze
Frame Data
WIN AFTEX1E82AFD37791 ]

A.T.T.S. Inc. 2001 - 2020
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OBD II Mode 10

ster
Catalyst System Efficiency Below Threshald Bank 1

PO300 Cylinder Misfire Detected

Clear DTCs

DTC that Caused |~ .,
Freeze Frame Storage #0

Read
Permanent Codes -, J

Abbrev. Data

Units

Rening @

Read Freeze I
Frame Data

VIN|  2C3CDZFJEHHE33989

©A.T.T.S. Inc. 2001 - 2020

29

Mode 6

What is Mode 62 TestlD

I[lUI'IE:;].{ID

In a nutshell, Mode 6 allows a scan tool
to access the results of the onboard
test results for non-continuous monitors.
Ideally, Mode 6 will provide us with
information about the most recent test
data for these monitored systems.

© A.T.T.S. Inc. 2001 - 2020
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H Counting to 16
exa eclma Decimal Numbers - Right
Hexadecimal Number - Left
:;:; The decimal number 17 Is represented by the hexadecimal number 11.
That's 16x1 plus 1x1 = 17.
$3=3
$4=4 Let's try one more. Gorvert $E to decimal. Since $E=14 and fts In the
$5=5 1’5" column, we need to multiply 14x16 and then add the & from the
$6=6 right column to get the decimal equivalent.
$7=T
$8=8 (14x16) + 6 =224 + 6 = 230.
I Gt = $0=0
con Tvew vew $A=10 Using only two hexadecimal digits, we can count all the way to the
e sB11 decimal number 255. $FF = (15 x 18) + 15 = 255.
St
| O '_‘ s (O (Ol Ofeden  Otins $C=12 The decimal numbsr 256 Is squal to $100 In hexadecimal.
Sletume % [ 5 =] $D=13 Thats (1 x266) + 0 + 0 = 256.
BE : e
| ey " 1 — - =
ji_h_‘ = J{_ e l;lL!l'_] $10-16
saee 0] (] [a]la]le](o]le]
el B g =1 rararraraes
(7',”';; 7 Caleulator
-— :lj Edt View Help
265
OHe D OO0 OBn ©Degees I Caliculator =) O &3
Edt View Hep
O~ O [ [ Backs —G
‘Windows “Calculator” does a great job converting decimal and DO OOt OBn ©wod ODwoed OWod Oy
hexadecimal numbers. From the Windows desk top, open Calculator.
Then, from the View menu, select “scientific.” (WL ’_ [_ Backspace | CE
Type In the value you want converted and then select the correct
scale radio button to display the converted value In Hexadecimal or
Decimal.
©A.T.T.S. Inc. 2001 - 2020
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Mode 6
Pass/Fail Standards

Here is how Mode 6 is supposed to
work:

= Vehicle manufacturers assign Test IDs
(TIDs) and Component IDs (CIDs) for
different systems and components used
in their vehicles. Test data for many of
these components and systems can be

found in Mode 6. T s T
W AL U E
* Mode 6 data are all manufacturer-

specific — from the components
listed — to the test values for each
component. Mode 6 data is vehicle
specific.

©A.T.T.S. Inc. 2001 - 2020
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Pass/Fail Standards

* Raw test values are numbers that indicate test limits and actual results. These

Mode 6

numbers do not always correspond to common measurement values like miles per

hour, inches of vacuum, or rpm. They may be “computer speak” that won’t mean a thing
to us until they are converted to those common measurement values. Raw test values
should be reported only as positive (unsigned) values. (Once again, this has not always

been the case, and the use of hegative test values has caused some problems.)

* Pass/Fail standards are referred to as test

limits. To pass, a component test result must

be below a maximum, above a minimum,

or fall between a minimum and a maximum

level. In cases where a minimum and a

maximum test limit are used, two separate
tests are run on the same component; one a
minimum test, the other a maximum test. Two

test results will be given.

© A.T.T.S. Inc. 2001 - 2020
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Mode 6

Controls | MultiTool ] Info | ? ]

EScan | DTCs | Monitors | PIDs | Digital | Graphs | Mode6 ] 02 | Sharp SHOOTER |

Read All Mode& Once
Read All Mode6 Continuous
Read Selected Continuous

Select Make

= Camry (2AZ-FE) 2004

TostValue background color: Bl if outside of limit, Yollow If closo to limit @) Reading

| Clear Data (F1) '

| TostID (TID)

-

onont ID (CID). Tostvaluo | MinLimit | MaxLimit | Units
01: Calalyst System Monitor ank 1 Calalyst Doteroration 0.998
02: EVAP LEVII Vacuum Monitor /AP VSV Stuck Closed Value 46.665 13.908 mmHg
| 502: EVAP LEVII Vacuum Monitor $02; EVAP VEV Sluck Open Value 16.702 4192 sec
Save Text 02: EVAP LEVII Vatuum Wonitor $03: CCV Canister Closed Tesivalua | 0.000 16.702 sec
Report (F2) | $02: EVAP LEVII Vacuum hionitor $04:.040 Leak Test 0.000 11.679 mmHg
Load Text 04: Hoated Oxygen Sensor Wonitor $02: B152 Max. Heater Current 2.981 0.000 amps
Report (F3) 06: A/F Sensor Monitor $01:B151 AF Sensor Response Rate | 0.000 15.991
08: Thermostat Monitor $01: ECT Sensor Ouipul Test Resuit 119.375 75.000 DegC
Print Text
Report (F4)

Save Graphed
Data (F8)
Save Selected PIDs
Continuously (F9)

Load Data (F10)

Save Screen (F11)

Print Screen (F12)

On the ATS EScan:
e Red indicates a component Fail
* Yellow indicates a component that is close to a limit

* White indicates a components Puass

The Red Test Value above 1.037 is above the Max test
limit that will Prevent a Monitor from running

x|

Click on above row of interest 10 get Related DTC and explanation if available.

© A.T.T.S. Inc. 2001 - 2020
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30in NASTF: Free
Vehicle Security Professional
OEM Service Websites

OEM Reprogramming In
OEM Subscription Prices
OEM Scan Tool Center
Service Info Request (SIR)
How-To Guides/Videos

Road to GREAT Techs
NASTF General Meetings
Team Pages & Projects
Non-OEM Resources

Other References

Instructors/Educators

.T.T.S. Inc. 2001 - 2020

Get Factory Scan Tool Data Including Mode 6

Wlome Events ADOULNASTF  NeWi& Media Name Lookup NASTF Login Contact Us

Jsesrcn he ste

Mode 6 On-Board Monitoring Test Results, and OBD-Il Diagnostic Parameters
and scaling of 11979 mode 6 test values and limits data available on GM vehicles, for use

NASTF Contact Information

For SDRM or VSP
support use
support@sdrm.nastf.org
For other NASTF

All email and
phone calls are
logged by our

support desk
support@nastf.org software.

810-289-4809 NASTF Has a
number.

ALERTS
NASTF Support Update: NASTF has a new phone number. Our 800 supplier
was randomly sending our members to voice mail (not our voicemail). if
you call the old number you will hear a message directing you to use the

equipped.

a generic scan tool. This are

Generic Scan Tool Information - Mode 6 Data

> GM CAN - GM Powertrain
> GM Class 2 - GM Powertraily
» 2015-2016 City Express
> Cadillac Catera
» Cadillac 2003-2008 CTS, SRX, STS w/V6
> Saturn VUE w/V6
> Saturn L-series w/V6
> Solstice, Sky w/2.0L turbo
6L V6

re w/3.6L V6
> Pontiac G8 w/3.6L V6
> 2008 Equinox, Torrent w/2.6L V6

OBD II System Information

> 1996 - 2003 Metro/Tracker with mode & data
> 1996 - 2003 Prizm/Vibe

new number. Thank you for your understanding. If you would

card to add to your phone or computer's address book please click here and

it will download.

HEADLINES

e a contact

35
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Get Factory Scan Tool Data Including Mode 6

GM mode $06 data definitions for GM vehicles using GMLAN diagnostic data link
Some items have footnotes, defined on the last pages.
OBD Test | Units and Range Resolution
Monitor Scaling M For Information ONLY. For Information ONLY
D Description
D D) D Source information is Source information is
(OBDMID) (UASID) J1979
# oc 24 Misfire counts since the last restart after hybrid/electric autostart 0 to 65535 counts 1 count / bit
| A8 | oc 24 ) Misfire counts for last/current driving cycles o 0 to 65535 counts 1 count / bit
A8 A5 24 EWMA (Exponentially Weighied Moving Average) 0o 65535 counts 1 count / bit
misfire counts for the last 10 driving cycles
EWMA. Weighted Moving Average)
A B misfire counts for the last 10 driving cycles 0 fo 65636 counts 1 cout / bit
EWMA (Exponential Weighted Moving Average)
A oB 24 misfire counts since the last restart after hybrid/electric autostop for | 0 to 65535 counts 1 count / bit
the last 10 driving cycles
EWMA (Exponential Weighted Moving Average) misfire counts for
« last 10 driving cycles (calculated), Calculation: 0.1 *
1)
d e 24 counts) + 0.9 * (previous average), Initial value for (previous 01fo 5535 counts 1 count/bit
A9 oc 24 Misfire counts for the last / current driving cycles 0 to 65535 counts 1 count / bit
A9 oc 24 ) Misfire the last restart after autostart 0 to 65535 counts 1 count/ bit.
A oc 24 00 Misfire counts for last/current driving cycles 0 to 65535 counts 1 count / bit
A9 AS 24 EWMA (Exponentially Weighted Moving Average) 0 to 65535 counts 1 count / bit
misfire counts for the last 10 driving cycles
EWMA (Exponential Weighted Moving Average) misfire counts
AA OB 24 for last 10 driving cycles (calculated), Calculation: 0.1 * (current 0 fo 65535 counts 1 count/ bit
counts) + 0.9 * (previous average), Initial value for (previous
average) =
AA 24 Misfire counts for last/current driving cycles 0 to 65535 counts 1 count / bit
EWMA (Exponential Weig Moving Average) counts
AB 24 for last 10 driving cycles (calculated), Calculation: 0.1 * (current 0fo 65535 counts. 1 count/ bit
counts) + 0.9 * (previous average), Initial value for (previous
average)=0
AB [ 24 Misfire counts for last/current driving cycles 0 fo 65535 counts. 1 count / bit
EWNA, Weighted Moving Average) misfire counts
ac 0B 24 for last 10 driving cycles (calculated), Calculation: 0.1 * (current 0 fo 65535 counts 1 count/ bit
counts) + 0.9 * (previous average), Initial value for (previous
AC 0C ™" 24 1st/current driving cles (calculated 0 to 65535 counts 1 count/ bit
F plsined on the las pages of this d 280120 avan s CoUrtesy of GM
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Get Factory Scan Tool Data Including Mode 6

A.T.T.S. Inc. 2001 - 2020

J1979 re Mode $06 Data

Monitor ID | Test ID Description

Al $80 Total engine misiire and catalys! damage misfirs rale (updaled every | percent
200 revolutions) (P030x)

A 1 Total engine misire and emission threshold misfie rale (updated | percent
every 1,000 revolutions) (PO30x)

Al 382 Highest calalyst-damage misfire and catalyst damage threshold misfirs | percent
rate (updated when DTC set or clears) (P030x)

Al $83 Highest emission-threshold misfire and emission threshold misfire rate | percent
{updated when DTG set or clears) (PO30x)

Al $84 Interred catalyst mid-bed temperature (P030x) °C

A2-AD |08 EWMA misfire couns for last 10 driving cycles (P030%) events

A2_AD | $0C Misfire counts for lastcurrent driving cydle (P030X) everts

A2-AD | $80 Cylinder X misfire rate and catalyst damage misfire rate (updaled | percent
every 200 revolutions) (PO30x)

A2-AD |81 Cylinder X misfire rate and emission Threshold misfire rate (updated | percent
every 1,000 revolutions) (PO30x)

Ford Motor Gompany Revision Date December 21, 2016 Page 26 of 328 Courtesy of Ford Motor Company
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Monitor / Feature
Catalyst Monitor

Get Factory Scan Tool Data Including Mode 6

The following list indicates what monitors and functions have been altered from OBD-Il for EMD calibrations:

Calibration
Functional catalyst monitor required starting in the 2010 MY to meet EMD+.

Misfire Monitor

Calibrated in for service, all DTCs are non-MIL. Catalyst damage misfire criteria
calibrated out, emission threshold criteria set to 4%, enabled between 150 °F and 220

°F. 254 sec start-up delay.

Oxygen Sensor Monitor

Front O2 sensor "lack of switching” tests and all circuit and heater tests calibrated in,
response/delay test calibrated out.
Rear O2 sensor functional tests and all circuit and heater tests calibrated in,

response/delay test calibrated out.

EGRA/VT Monitor

Same as OBD-Il calibration except that P0402 iest uses slightly higher threshold.

Fuel System Monitor

Fuel monitor and FAOSC monitor (rear fuel trim for UEGO systems) same as OBD-Il
calibration, A/F imbalance monitor calibraied out.

Secondary Air Monitor
Evap System Manitor

Not applicable, AIR not used.
Evap system leak check calibrated out, fuel level input circuit checks retained as non-
MIL. Fuel tank pressure sensor and canister vent solenoid may be deleted.

PCV Monitor

Same hardware and function as OBD-Il.

Thermostat Monitor

Thermostat monitor cali d out

Comprehensive
Component Monitor

All circuit checks, rationality and functional tests same as OBD-II.

Communication
Protocol and DLC

Same as OBD-II, all generic and enhanced scan tool modes work the same as OBD-1l
but reflect the EMD calibration that contains fewer supported monitors. "OBD
d" PID indicates EMD ($11).

A.T.T.S. Inc. 2001 - 2020

MIL Control Same as OBD-II, it takes 2 driving cycles to illumis the MIL.

EMD system implementation and operation is a subset of OBD-Il and is described in the remainder of this

document.

Ford Motor Company Revision Date December 21, 2016 Page 6 of 328 Courtesy of Ford Motor Company
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Mode 6

402830 (1iry: 01000 max 0.000)

(§02) Oxygen Sensor Heater Monitoring

(§07) Exhaust Gas Sensor Monitor Bank 1, Sensor 2

Component ID

Value. 0,647 V/(min: 0.000 max 0.647)

Test 1D (802) Oxygen Sensor Heater Monitoring
Component ID  ($08) Exhaust Gas Sensor Monitor Bank 1, Sensor 2

Value. 0.745 V. (mir: 0.725 max 65,535)

Test 1D (§02) Oxygen Sensor Monitor Banke? - Sensof, 2
Component 1D (§81) Slow Response Richto Lean Result

Value. 6:471 (min; 0,500 Max65.535)

Test ID (§02) Gxygen Sensar onitor Bank1.- Sensar:a
Component D (582) Signal Biased Rich Mass Flow Result
Value 63,000 (mir-0.000 max400.000)

Test ID (802) Oxygen Sensor Moritor Bark-1 = 5ensor 2.

ComponentID ~ ($83) Signal Biased Rich Voltage Result

Value. 1561160 (i 0:000,max 0.009)
Test ID. (505) Oxygen Sensor-Mariitor Bank 2~5ensor-t

Component D (§91) 02 Sensor Final Ratio Result

© A.T.T.S. Inc. 2001 - 2020
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Mode 6 Misfire

|
39 aizoaeu
EOBD Grand Cherokee 2018 3.6 1C4RJFAG8JC356196 .

re Cylinder 1 Data:$A2
Name
EWMA (Exponential Weighted Moving Average) Misfire Counts
For Last Ten Driving Cycles

Counts

Test Value:

Min. Test Value:

Max. Test Value:

Result:

A.T.T.S. Inc. 2001 - 2020

40



Factory Enhanced Scan Data

Description OBDMID | TestID Min Max Value
151 Monitor 1
51 Switch Point 1 1 [ 7.995V 0,449V
51 WVoltage Amplitude 1 80 0.499V 7.995V 0818V
31 Heater Current 1 81 0.465A 3.000A 1.642A
2 Monitor 2
1S2 Switch Point 2 1 [ 7.995V 0,449V
HO2SB1SZ Heater Current 2 81 0.220A 3.000A 0.641A
“Catalyst Monitor Bank 1 21
Rear-to-Front Switch Ratio 21 80 0:1 0.8:1 0.04:1
Stepper Motor EGR Monitor (Open Loop) 33
EGR Degradation Index 33 82 0.249 1.998 1.225
EVAP Monitor (Large Leak) 3A
Phase 0 Excessive Vacuum Limit 3A 80 OFPa 0Pa 0Fa
Phase 4 Purge Valve Stuck Open Limit 3A 81 0Pa 0Pa oPa
Phase O Gross Leak Limit 3A 82 OPa [ 0Pa
EVAP Monitor (0.040 inch) 3B
Phase 2 0.040 inch Cruise Leak Check Vacuum
Bleedup And Maximum 0.040 inch Leak 3B 80 32768Pa 3760Pa 1252Pa
Threshold
EVAP Monitor (0.020 inch) 3C
Phase 2 0.020 inch Idle Leak Check Vacuum
Bleedup And Maximum Leak Threshold 2 = 0Ba Ll i
Misfire Monitor General Data Al
Total Engine Misfire and Catalyst Damage
Misfire Rate Al 80 0% 15.02% 0%
Total Engine Misfire and Emission Threshold
Misfire Rate Al 81 0% 1.69% 0%
Ratio of Monitored Combustion Events Al 82 0% 15.02% 0.49%
Highest Cylinder Misfire Rate Al 83 0% 1.69% 0% [~
| iComDIete

©A.T.T.S. Inc. 2001 - 2020
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Factory Enhanced Scan Data

Max Limit - 0.994
Test Value - 0.000

Print

©A.T.T.S. Inc. 2001 - 2020

Close
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©A.T.T.S. Inc. 2001 - 2020

Mode 6 — Hyundai / Kia

504: Cat Efficiency

$60:B1

$70:B2

542 Excess vacuum test

503: Evap weakvacuum test

506:0.020 Leak Test

$05:0.040 Leak Test

S0A EVAP System

$48: Purge leak vacuum fail

Click on above row of interest to get Related DTC and explanation if available.

43
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Mode 6 — Acura/ Honda

B1 AF Sensor

$80: AFF sensor non-activation time check|

B1 AFF Sensor

$87: AF sensar non-activation time check|

B1 AFF Sensor

$82: AF sensor non-aclivation time check|

B1 AFF Sensor

$88: AF sensor non-aclivation time check|

B1 AFF Sensor

$83: AFF sensor oo lean’ check

B1 AFF Sensor

$84: AF sensor rationality check

B1 AIF Sensor

586: AF sensor ‘out of range’ check

B1 AF Sensor

$89: AIF sensof response check

B Secondary HOZS.

59D: Response check

B1 Secondary HO2S

S9E: Circuit check

$80: AF sensor non-activation time check|

B2 AlF Sensor

S8BT AIF sensor non-adlivation time check|

B2 AFF Sensor

$82: AIF sensor non-activation time check|

B2 AFF Sensor

588 AFF sensor non-aclivation time check|

B2 AFF Sensor

$83: AF sensor oo lean’ check

B2 AFF Sensor

$84: AF sensor ratienality check

586 AFF sensor ‘out of range’ check

B2 AFF Sensor

$89: AFF sensof response check

B2 Secondary HO2S.

$9D’ Response check

B2 Secondary HO2S.

S9E: Circuit check

B1 Catalyst

$A1: Catalyst capabilty

SA1: Catalyst capability

$D0: EGR valve check

$D1: EGR valve check

$D2: EGR flow check

$D3: EGR pipe check

Click on above rew of interest to get Related DTC and explanation if available.

44
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Mode 6 — Acura / Honda
Controls | MuliTool | o | 2 | EScan | DTCs | Monitors | PIDs | Digital | Graphs Mode6 | 02 | Sharp SHOOTER | Patented
Select Make Read All Mode6 Once
TestValue background color: [Jifoutside of limit, Yellow if lose to limit @ Resding

‘OBD Monitor 1D (OBDWID) TestID (TID) TestValue | MinLimit | Max Limit | Units
$06. B2 Secondary HO2S 59D; Responss check 0.047 0.000 0504 v
$06. B2 Secondary HO2S $9E. Circuit check 0.138 0.050 05535 |V
$21. B1 Catalyst SAT: Catalyst capability 0.000 0.000 3.000 v
$22 B2 Cafalyst SAT: Catalyst capability 1204 0.000 3.000 v
$37. EGR System $D0: EGR valve check 0.029 0.000 0.040 inch
$37. EGR System 5D EGRvalve check 0.081 0.006 1999 inch
$37. EGR System 5D2: EGR flow check 427880 | 342680  [655350 | %
$31 EGR System 5D3. EGR pipe check 1815000 | 0.000 22938.000
$3A EVAP System SBA Large gross leak check 32500 26500 8191750 |Pa
§3A EVAP System 5C2. Large gross leak check 0.000 0.000 0.000 Pa
53C: EVAP System 5B4, Leak check 0.000 0.000 0.000
$3C: EVAP System SBS. Leak check 0.000 0.000 0.000
$3C: EVAP System SBE. Leak check 0.000 0.000 0.000 Pa
$3D: EVAP System $B9: Purge flowlpurge valve check 100006 | 30004 100006 | %
$A2 Misfire $0B: Average Misfires over last 10 driving | 5.000 0.000 55535000 | Counts
$AZ Misfre S0C: Total misfire courts, present drive cy| 0.000 0.000 55535000 | Counts
$A3 Misfire 508, Average Nisfires over last 10 driving | 5.000 0.000 55535000 | Counts
$A3 Misire 50C. Total misfire counts, present drive cy| 0.000 0.000 £5535.000 | Couns
SA%: Wisfire 508, Average Nisfires over last 10 driving | 7.000 0.000 55535000 | Couns

Vac(HG) | | 5A4 Misire 50C: Total misfire counts, present diive cy| 0.000 0.000 55535000 | Couns

| han $A5: Misfire $0B. Average Misfires over last 10 driving | 5.000 0.000 55525000 | Counts
$A5: Misfire $0C: Total misfire counts, present drive cy| 0.000 0.000 §5535.000 | Counts

Charging Voftag Battery V A6 Misfire S0B: Average Misfires over last 10 driving | 0.000 0.000 65535.000 | Counts|

| 1az2 $A5: Misfirs $0C: Total misfire courts, present drive cy| 0.000 0.000 55535000 | Counts

$AT: Misfire $0B: Average Misfires over last 10 driving | 1.000 0.000 55535000 | Counts
MIL OFFZ AEraEE $AT: Misfire S0C: Total misfire courts, present drive cy| 2.000 0.000 55535000 | Counts|
I 0 1z
#notun I ~
7 Click on above row of interest 1o get Related DTC and explanation if available
www AutomotiveTestSolutions.com 3
© AT.T.S. Inc. 2001 - 2020
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DTCs - Mode 6 Case Study

Caode 8 Description

OTC Codes:

PO401 | Exhaust Gas Recirculation Flow Insufficient Detected
Fending Codes:

FO300 | Randomimultiple Cylinder Misfire Detected

FO308 | Cylinder 8 Misfire Detected

Code | Description

DTC Codes:

FP0401 | Exhaust Gas Recirculation Flow Insufficient Detected
Pending Codes:

FPO300 | RandomiMultiple Cylinder Misfire Detected

PO308 | Cylinder 8 Misfire Detected

©A.T.T.S. Inc. 2001 - 2020
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B151 B251

RICH
e
CENTER ‘ CENTER i

CON - CONT-

FUEL FUEL
TR | TRIM
Bank to Bank BtoBTrim

Time to Endine TempiF)

Temperature d 1163.40

=

ik

Engine Wacuum Vac (HG)

|| MNan

Charging “oltage Battery v
SOl | >4

DTCs - Mode 6 Case Study

| Read Everything Once (also done at startup) '

02 Sensors Present

Bank 1 - Sensor 1°_J Bank 2 - Sensor 17 _J
Bank 1 - Sensor 2_) Bank 2 - Sensor 2
Bank 1 - Sensor 3@ Bank 2 - Sensor 3@
Bank 1 - Sensor 44 Bank 2 - Sensor 4@

Power Take Off (PTO) Active @

Cortrals | MuliTool  Info ‘ ? | EScan \ DTCs  Monitors | PIDs | Digital | Graphs | hModes \ o2 \ Sharp SHOOTER

Reading
Commanded Secondlary Air Status

OBD Requirements to Which Wehicle is Designed
OBD Il (California ARE)
Fuel Systern 1 Status
| Closed loop, using oxygen sensor(s) a= feedback Tor

fuel control

Fuel Systemn 2 Status
| Error detecting status

I Reading Monitors/MIL#DTCs |

MIL@ Number of DTCs | 1

“ehicle Mumber of Paints @

Speed displayed on Graph

Sensar

(WS5) To araph ¥SS make sure Y58
Krmfh is selectad on the PIDS tab

) Misfire Monitor Complete

) Fuel Systemn Monitor Complete

) Comprehensive Component Monitor Complete
) Oxygen Sensor Heater Monitor Complete
) Oxygen Sensor Manitor Complete

@ Catalyst Monitor Complete

) EGR System Monitor Complete

@ Evaporative System honitor Complete

@ Secondary Air Monitor Complete

@ Heated Catalyst Monitor Complete

@ ~/C System Refrigerant Monitor Complete

0s!ss

A.T.T.S. Inc. 2001 - 2020
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B1S1

B2S1

==
"
CENTER i CENTER ‘
CON - CONT-

== IFU=L

TRIML | | TRIML
Eank to Bank BtoBTrim

Time to Engine Temp(F)

Temperatur |156.20

Engine Yacuurm wac (HG)
| LNETV

Charging Yoltage Battery 4
“Sood il [ a5
# Codes

3
|

=

DTCs - Mode 6 Case Study

Controls | MultiTool  Info |'e | Escan DTCs |Mon|tor’5 | PIDs | Digital | Graphs | Mode6 | ©2 | Sharp SHOOTER

Reading @ code | Description

DTC Codes

Select Make

P0401 | Exhaust Gas Recirculation Flow Insufficient Detected

Pending Codes

Read DTC & PO200 | Random/Multiple Cylinder Misfire Detected
Pending Codes P0308 | Cylinder 8 MisTire Detected

Clear DTCs

=

Reading @ Supported PIDs

Abbrey Data units |~

DTC that Caused

Freeze Frame Storage | Mone

Freeze Frame# to Read o IGEEN

Read Freeze
Frame Data

A.T.T.S. Inc. 2001 - 2020
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DTCs - Mode 6 Case Study

Contrals | MultiTool | Info | 7| EScan | DTCs | Moritors | PIDs | Digital | Graphs  Modes | 02 | Sharp SHOOTER |
Se

Read All Mode6 Once

w @ Read All Mode6 Continuous
Testvalue backaround color: [Blif outside of limit, ellow if close to limit @) Reading Read Selected Continuous
| R‘CH_J R‘CH__] TestID (TID) Companent ID (CID) Testwalue | Min Limit Mz Limnit Units: -
$01: Front Oxygen Sensor Monitor $11: B151 Voltage Amplitud e 0.665 0.502 volts
“ $01: Front Oxygen Sensor Monitor $21: B251 Voltage Amplitude 0.757 0.502 volts
$02: Front Oxygen Sensor Monitor F01: Upstream Switch Point Yoltage 0.452 0.000 volts
$03: Rear Oxygen Sensor Monitor $02: Downstream Switch Point Woltage 0.502 0.000 wvolts
I CENTEi CENTEa $10: Catalyst EMiciency Monitor $21: Bank 2 Switch Ratio 0.732 0.749
$10: Catalyst Efficiency Monitor $11: Bank 1 Switch Ratio 0.733 0.749
I I $22: EVAP Systern 0.040 Leak Check $00: wacuum Bleed-up Leak Check -63.898 2.498 inH2
§25: EVAP Systern 0.040 Leak Check | §00: Vapor Generation Pressure Rise 1.498 inH20
F45: DPFE EGR Systerm Monitor §20: EGR Stuck Open Test 0.655 1.282 volts
F4A: DPFE EGR Systerm Monitor F30: EGR Flow Test 5.990 inH20
§4B: DPFE EGR: System Maonitor §30: EVR Duty Cycle Flow Test 79.9453 %
Time to Eng\ne Temp(F) $51: Misfire Monitor Gylinder #5 F05: Cylinder #5 Misfire Rate 0.000 2.457 o
Temperat |1 52.60 F51: Misfire Monitor Cylinder #6 F06. Cylinder #6 Misfire Rate 0.000 2.457 %
$51: Misfire Monitor Cylinder #7 07 Cylinder #7 Misfire Rate 0.000 2.457 k3
Engine Wacuu Vac (HG) $51: Misfire Monitor Cylinder #8 F08: Cylinder #8 Misfire Rate 0.000 2.457 %
| Makl $52: Misfire Monitor $00: Consecutive oyl events during test 0.000 0.000 events
# Codes
E 52
0ot Click on above row of interest to get Related DTS and explanation if available 1
poaes | 1

© A.T.T.S. Inc. 2001 - 2020
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©A.T.T.S. Inc. 2001 - 2020

Mode 6 Buick 3.6L

'$02: EnhEvapEmSysMon#1 (.040 Leak)

$84. EVAP canister loading test

1(.040 Leak]

$26: EVAP excess vacuum test 1

1040 Leak)

$36: EVAP excess vacuum fail test 2

1040 Leak]

5CB: EVAP excess vacuum pass lest 2

1 (040 Leak)

590: EVAP weakvacuum pass test 1

1 (040 Leak)

$20: EVAP weak vacuum fail test 1

1 (040 Leak)

$B0: EVAP weak vacuum test 2 vacuum

1 (040 Leak)

SCO: EVAP weak vacuum test 2 vapor

1 (040 Leak)

512 EVAP small leak test

1 (040 Leak)

501: EVAP purge leak pass test

{ (040 Leak)

521: EVAP purge leak vapor fail test

1(.040 Leak]

$31. EVAP purge leak vacuum fail test

§06: 02 Sensor Heater Monitor

$35: B1S1 Heater Time to Activity

506: 02 Sensor Heater Monitor

$41: B152 Heater Time to Activity

507 Exhaust Gas Recirc Sys Monitar

$0C: MAF High - No EGR OfFldle Test

507 Exhaust Gas Recirc Sys Monitor

$0D: EGR decel test

502 Catalyst Efficiency Monitar

520 Idle catalyst efficiency test - bank 1

Click on above row of interestto get Related DTC and explanation if available.

51
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Mode 6 GM

502 EnhEvapEmSysMon#1 (040 Leak

$84: EVAP canister loading test

1(.040 Leak

$66: EVAP excess vacuum test 1

1(.040 Leak

$36: EVAP excess vacuum fail test 2

1(.040 Leak

586 EVAP excess vacuum pass test2

1(.040 Leak)

$D0: EVAP weakvacuum pass test 1

1 (040 Leak)

560: EVAP weak vacuum fail test 1

1(040 Leak

$B0: EVAP weak vacuum test 2 vacuum

1(.040 Leak

$CO: EVAP weak vacuum test 2 vapor

1(.040 Leak

$52: EVAP small leak test

1040 Leak

$91 EVAP purge leak pass test

1 (040 Leak)

521: EVAP purge leak vapor fail test

1(040 Leak

$71: EVAP purge leak vacuum fail test

$05: 02 Sensor Monitors and Constants

$0A: B1S2 catalyst sensor open test

$05: 02 Sensor Monitors and Constants

$4A: B2S2 catalyst sensor open test

$06: 02 Sensar Heater Monitor

$35: B151 Heater Time 1o Activity

506: O2 Sensor Heater Monitor

541: B152 Heater Time to Activity

806 02 Sensor Heater Monitor

555: B251 Heater Time to Achivity

$06: 02 Sensor Heater Monitor

$61: B2S2 Heater Time to Activity

$0C: Catalyst Efficiency Monitor

$60: Bank 1 Catalyst Test OSC

$0C: Catalyst Efficiency Monitor

$70: Bank 2 Calalyst Test OSC

Click on above row of interest to get Related DTC and explanation if available.
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Mode 6

Mon-Cont. Monitoring Test Results

EVAR Monsor (0 .020)

WA SyeStory rreon oy MNo:
AT Sy Al arhOi e O - rio
EVAR syslbom meory ©ych complotod Fia
e e )

ECU B S8 CHEDMID - $3C
Worsd B3 SO0 (Fa) Wk, O GO0
- 0,000
RO SLIES 0L Coma e
rsiria i SN ST el Test
D $3C
0. 00
R e e ]
FRosu. REot Comprista
PanuTaCnos SEmociee Test
CCU D SES OEBUAAID T S30
St B ST (o) Wik O3 OO
Bl 0 OO0 Mlercn - 03, OORCH
Fosult. $8ot Compkio

B TG D S TSt
ECU D SEB OBDMID: $36

Foetusrm
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DTCs - Mode 6 Case Study

Code Description -
DTC Codes:
P0O420 | Catalyst Systern Efficiency Below Threshold Bank 1
Pending Codes
- |

54
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De-catalyzed Cop Car

I itsa cop car. Got cop tires, cop

brakes... It also has a DTC --

P0420 -- low catalyst efficiency,
De-catalyzed Cop Car Bank One.

It's a cop car. Got cop tires, cop

gr[;d:;g--- 'lt also thals 2 E;fT(_: - Repair records show that this
-- lOowW catalyst elliciency, o
Bank One. 4 ¥ 2006 Impala 3.8 has been in for

repairs before. In fact, due to the
Repair records show that this

2006 Impala 3.8 has been in for Présence of oxygen sensor DTCs,
repairs before. In fact, due to the upstream and downstream oxygen

presence of oxygen sensor DTC h | dvb
upstream and downstream oxyg Sensors have aireaay been

sensors have already been replaced_
replaced.

Now that it's come to us with a Now that it's come to us with a
catalyst DTC, we want to know i .
the catalyst is really bad and, if CatalYSt DTC, we want to know if T‘
so, why it is bad -- this car has  the catalyst is really bad and, if
only 40K on the odometer! A q

so, why it is bad -- this car has

only 40K on the odometer!

A.T.T.S. Inc. 2001 - 2020
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_D;-Eatalyz;d Cop Car q

Is the catalyst really bad? We
graph data from the upstream

De-catalyzed Cop Ca and downstream oxygen Sensors. sy

‘-)1800 RFEh for 1 minute)
Graphed sensor values are Y ari

Is the catalyst really bad? We .
graph data from the upstream Shown here, superimposed.
and downstream oxygen sensc Testing
Graphed sensor values are

shown here, superimposed.  Qur ESCAN scan tool calculates
Our ESCAN scan tool calculate cat eﬁicfency at Unly 29%! No
cat efficiency at only 29%! No ywonder there's a code.

wonder there's a code.

e

Even without the automatic ; :
calculation, it's clear that the Even W[thOUT the automatic

superimposed waveforms are  ¢alculation, it's clear that the

almost identical! This is an .

indication that the catalyst is N superm?posgd wave.fo.rms are

storing oxygen properly. almost identicall This is an
indication that the catalyst is NOT

storing oxygen properly.

A.T.T.S. Inc. 2001 - 2020
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DTCs - Mode 6 Case Study
De-catalyzed Cop ( De-catalyZEd COP Car

Mode 6 agrees with us. The

tool flags the catalyst for low MOdE 6 agrees with us. The scan SEERERAEIIEE]

efficiency and marks that M other
el tool flags the catalyst for low eooan

This supports all of the othe efficiency and marks that Mode 6 A and
data gathered so far. We cai parame‘ter H"I red =1g| airtig ht case!

replace this catalyst with a c
conscience!

sun v mun +2 oo Thig supports all of the other test ®

T0A EYAPR Monitor 227

i | | 30A EVAP Monitor #2 [ data aathered so far, We can Gopr e
FOA; EVAF tonitor #2 -.' 020 Leak} $05. EVFD 040" leak test 0,000
s0A EVAP Monitor 22 (020 Leak) 07 Description Unavailable BO0. 000
FO0A: EVAFP Monitor #2 (020 Leak) I $48: EVPD purge wacuumm fail test | o200
F0A; EVAP Monitor #2 (020 Lealk) 06 EVPD 0207 leak test 0,000
POC: Catalyst Efficiency ldle Momnitor 60 ldle catalyst efficiency test- bank 1

A d

A.T.T.S. Inc. 2001 - 2020
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De-catalyzed Cop Car

] Next question: Why is the I
catalyst dead at 40K miles?

We look at Long Term Fuel Trim
and see that the PCM is making

Next question: Why is the o 3 2

catalyst dead at 40K miles? a +17% fuel trim correction.

We look at Long Term Fuel Trim LTFT is addlrlg a lot of fuel.

and see that the PCM is making STFT is also hiah. but comes
a +17% fuel trim correction. g 2

LTFT is adding a /ot of fuel. back close to zero at 2500 rpm.
STFT is also high, but comes
back close to zero at 2500 rpm. We watch fuel trim as propane is &

We watch fuel trim as propane i jntroduced near the intake
introduced near the intake
manifold. STFT responds quickl manifold. STFT responds qumkly -

as propane enters the engine a5 propane enters the engine 3
through a leak at the intake :
manifold. We repair the leak.  through a leak at the intake

Failure to correct this condition Mmanifold. We repafr the leak.
would damage the new cat as it : : w
did the old one. Failure to correct this condition

would damage the new cat as it
did the old one.

De-catalyzed Cop Car

A.T.T.S. Inc. 2001 - 2020
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Mode 6

GCombining DTG, Freeze Frame, and Mode 6

Stored Disgnostic Trouble Codes (DTC)

| s;-|n-u-h|

M aliunction Indicator Light (M L)

[ =]

Monrdored Test Results (Mode 6)

D i Engine Load 65%
VSS 7.46

Since MIL Activated

Eng. Stat Hot Reported
Bin. Rurc HNot Reported
Distance: HNot Reported
Freeze Frame for DTC: PO30S
Load e=00X%
Coolant Temp: 197.60F
Shoat Temn FT B1 Z90x
Long Tem FT 81 coox
Short Tern FT B2 488 %
Long Term FT B2 290x
Fuel Pressure: Not Reported
Intake Man Press  Not Reported
Engne RPM: 1434 .00 t/min
Vehicle Speed: 7.46 MPH

[ Clnder #6 Mise and Calapst Damage Theshold Misie.. 0120 0.000

© A.T.T.S. Inc. 2001 - 2020
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2010 Lincoln Town Car 4.6 Cat Efficiency 200K
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2010 Lincoln Town Car 4.6 Cat Efficiency 200K

Relative Compression E

Difference

= [— =

©A.T.T.S. Inc. 2001 - 2020

0%

30 %

40 %

Mean Cranking RPM

61

2010 Lincoln Town Car 4.6 Cat Efficiency 200K

Relative Injector Flow Test

INJ1

75ms

©A.T.T.S. Inc. 2001 - 2020

INJ3 INJ7 INJ2 INJ6 INJ5 INJ4 INJ8

74ms 72ms 69 ms 69 ms 69 ms 68 ms 68 ms
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2010 Lincoln Town Car 4.6 Cat Efficiency 200K

File Tools Window Help
Controls ] MultiTool  Info ] ? ] EScan ] DTCs \ Ionitors J PIDs 1 Digital ] Graphs  Mode6 I 02 J Sharp SHOOTER Patented
Select Make Read All Mode6 Once |
Fi S
Read All Mode6 Continuou |
Testvalue backaround color: Red if o flllb of lmit, Yellow ifelose to limit @ reading T
OBD Monitar 1D (0BDMID} TestID (TID) TestValue | Min Limit Mz Limit Units § &
501 Front Cxygen Sensor Monitor 501: 8151 Sensor Swilch Point voltage | 0.500 0.000 7.995 v
§01: Front Cxygen Sensor Monitor §80: B151 Yoltage Amplitude 0.765 0.550 7.995 X
§01: 02 Heater Monitar $81: B181 Heater Current 1.160 0.465 3000 A
502 Rear Oxygen Sensor Monitor 801: 9152 Sensor Switeh Point voltage | 0.450 0.000 7.995 v
$02: 02 Heater Monitar $81: B152 Heater Current 0.636 0.220 3.000 mA
$05: Front Oxygen Sensor Monitor $01: B281 Sensor Switch Point Voltage 0.500 0.000 7.995 L
§05: Front Oxygen Sensor Monitor §80: B251 Yoltage Amplitude 0.795 0.550 7.995 v
$05: 02 Heater Monitar $81: B251 Heater Current 1.108 0.465 3.000 mA
06: Rear Oxygen Sensar Manitor 801. 6252 Sensor Swiich Point voltage | 0.450 0.000 7.995 v
ensorMonitor | $01: 252 Senser S ool o] S
§$21: Catalyst Efficiency Maonitor $80: Bank 1 Index Ratia 0723 Ratio
§$22: Catalyst Efficiency Maonitor $80: Bank 2 Index Ratio 0625 Ratio
e T s o e P o e e =y | EEpas | = T
Fuel Trim d oo $32 ESM DPFE EGR Sys. Monitor $84. EGR Stuck Open Test 0128 -32.768 4814 KPa
$32: ESM DPFE EGR Sys. Monitar $85: EGR Flow Test 11.324 4.234 32767 kPa
Time to En Fombls 34 EVAP System 0.020 Leak Chesk | 880: Phase 0 Iniial Tank Vacuum 0.000 0.000 0.000 Fa
]m'-sve-ﬁ- $34 EVAP Systern 0.020 Leak Check $81: Phase 4 Vapaor Generation Pressure| 0.000 0.000 n.000 Pa
$34 EVAP Systern 0.020 Leak Check $82: Phase 0 Initial Gross Leak 0.000 0.000 0000 Pa
| BAEO - v HO: $3B: EV¥AP Systern 0.020 Leak Check $80: Phase 2 .040 Cruise Leak Check 0.000 0.000 0.000 Fa
= ‘ AL A1 Wisfire Monitor $80: Total Engine Misfira - 200 Revs 0.000 0.000 23499 %
oo 1 Nant AT Wistire Monitor 881: Total Engine Misfire - 1000 Revs. | 0.000 0.000 7.000 %
A1 Wisfire Monitor 82 Highest Catalyst Damaging Misfire 0.499 0.000 23499 %
(EHETRE AT Misfire Monitor 83 Highest Emission Threshold Misfire | 0.000 0.000 1.000 %
| 1190 AT, Wisfire Monfor 4. Inferred Catalyst Mig-Bed Temp 465200 | 40000 | 505100 | ©
A2 Mistire Monitor Cylinder 1 0B: Cyl. 1 EViMA Misfire Counts. 0.000 0.000 B5536.000 | Countel
2. Wisiire Monitor Cylinger 1 G- Cyl. 1 Misfire Current Drive Cycle | 0.000 0.000 65535.000 | Gount
$A2: Misfire Maonitor Cylinder 1 $80: Cyl. 1 Misfire Catalyst Damage 0.000 0.000 23499 %
#notrun =
—— Click on abeve row of interest 1o gt Related DTC and sxplanation ff available.
e/ AutamotiveTestSolutions com -

.T.T.S. Inc. 2001 - 2020

2010 Lincoln Town Car 4.6 Cat Efficiency 200K

File Tools Window Help
Contro\s] MultiTool  Info } 7] EScan ] DTCS} Monitors | DleJ D\gltal] Graphs \ Mades] Q2 Sharp SHOOTER ] Patented

Fuel Trim | Volumetric Eff | SimInj | Power | Fuel Eff | Timing = CatEff ]Temperature | Auto Diag |

T 02 Sensors Present 02 Location Pictures.
! Test will not perform !

o) carrectly if vehicle has (Calculate Below) Bank 1 - Sensor 1 ) Bank 2 - Sensor 1)

Wide Rangsi02ieensars Bank 1 - Sensor2’_J) Bank 2 - Sensor2 )

Al Lights below must be green Bank 1 - Sensor 36 Bank 2 - Sensor 3 @

for test results to be accurate Bank 1 - Sensar 4@ Bank 2 - Sensor 4@

) No DTCs or Pending

= roaimin

) Coolant Temp (Must be = 170F) Catalyst Efficiency %

RPM (Run engine abave
1800 RPM for 1 minute)
Rear 02 (Snap throttle twice
7 after RPM furns green)
Test Running
15

RPM

Catalyst Efficiency %

e Tl o Ep P
S d
Time to Engine Temp(F)
Temp Calculating: | NaN
Engine Vacuum Wae (HG)
|| maN

Yoltage
Voltage:

Charging Vo\ta;e Battery v
e Gaa il [ 0
MIL OFF # Codes
quoCodesll [ o

Front 02 g Front 02 [
Rear 02 Rear 02 gy

i Autorm ative T

.T.T.S. Inc. 2001 - 2020




2010 Lincoln Town Car 4.6 Cat Efficiency 200K

File Tooks ‘Window Help

Controls | MuftiTool  Info ‘ 7]

B1S1 B2S1
RICH RICH
LEAN LEAN

CENTER CENTER;
CONTROL COMNTROL
FROELEM FROBLEM

LIRS FUEL

TRIM J TRIM d
Bank ta Bank BtoBTrim
Fuel Trim d 391
Time to Engine TempiF}
Temp ulating | Nan
Engine Vacuum Vae (HG)
e
Charging Yoltage Battery ¥
Good 13.80
# Codes
1
Monitars

#natrun
1

EScan \ DTCs \ Monitors | PIDs | Digital | Graphs \ Mocles \ 02 | Sharp SHOOTER ‘ Patented
Fuel Trim } Volurnetric Eff ‘ Siminj | Power | Fuel Eff | Timing ‘ CatEff | Temperature | Auto Diag
Long Terr Fuel Trim BEEE
SRR Withen "Start Test' is enabled the follawing FIDs will be monitored only:
1 - RPM, TP, FT1, FTZ (if available). Dont change selected PIDs!
38!
= Cells will ill Gecording to RPW and TP and the following colar code
“Q Test Running iCells will notfill during deacceleration):
= - Green: FT less than +-10
- - Yellow. FT hetween +-10 and +-13
- Orange: FT batween +13 and +/-20
Resst.Chart -Red:  FTgreatertnan +-20
Bank 1 (Fuel Trim 1 Bank 2 (Fuel Trim 2
100% 100%
e a0%
& eox & so%
S 70% S 0%
Z g% Z g%
&£ 5 2 &£ 5 5
T 50% @ 50%
= =
= =
£ a0 £ 0%
= =
= a% 2 30%
=] Z 2 R T 4 = 2558 5
S S
20% 20%
2 2 7t - 2 3 o |
< 1o% < qo%
0% 0%
0 SO0 1000 1500 2000 2500 3000 3500 4000 4500 000 0 SO0 100D 1500 2000 2500 3000 3500 4000 4500 SOND
Revolutions Per Minute (RPM) Revolutions Per Minute (RPM)

2010 Lincoln Town Car 4.6 Cat Efficiency 200K

EScan - Automot]

Fle Took ‘window Help

Contrals

Clear Data (F1)

MuttiTool | Info | 2 |

Save Text
Report (F2)

Load Text
Report (F3)

Print Text
Report (F4)

Save Graphed
Data (F8)

Continuously (F9)

Save Selected PIDs

Load Data (F10) I

Save Screen (F11)

Print Screen (F12)

whew AUtDmotiveTestSolutions.com

EScan ‘ DTCs ‘ Monitors ‘ PIDs ‘ Digital Graphs ‘ Modet ‘ Qz ‘ Sharp SHOOTER

Stacked ‘ DualiCombo | Measure | ea

n,n%.ﬁ

g 0 " " " " " 3 g 7 0 g g 0 T
100 2003 0lis  10l11  a0liz  aoliz  a0lis  a0lia  20iaF  lalis  1al17  lolis  l0i13  lolzo seizy

Dm Number of Paints displayed on Graph 5“

Patented

.T.T.S. Inc. 2001 - 2020
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2010 Lincoln Town Car 4.6 Cat Efficiency 200K

RICH RICH
LEAN LEAN
CENTER CENTER.
CONTROL CONTROL
PROBLEM FPROBLEM
FUEL FUEL
TRIM TRIM
Bank to Banl BioBTrim
Fuel Trim NalN
Time to Engine TempiF}
Temp Calculating S
Engine Wacuum ‘iac (HG)
Nal
Charging Voltage Battery v
Good d 1380
# Codes
1
Manitars #notrun

e

v Autornative TestSolutions.carm

EScan \ DTCs \ Menitors | PIDs | Digital | Graphs \ Mode6 \ Q2 Sharp SHOOTER ‘ Patented

Fuel Trim | Wolumetric Eff ‘ Siminj | Power | Fuel Eff ‘ Tiring | CatEff | Temperature ‘ Auto Diag |

Sef Default -

[sed| 2]

Test Running

Set Engine Size (Lters) KNI (Cubic nches) NEGENN
Approximate A Temp (Deg ©) & I ©eo F) ICERE

Reset Chart

Elevation (Feet Above Sea Level) 3 INIEETNEN woT [IETE

Notes on Test Results:

“ - Only aceurate ifthrottle is at wide open position
- More accurate under load

Throttle Position Sensor (%6)

Air Flow {g/s)

[
AVF: Actual Volurmetric Flow (MAF) BN 0 600 1200 1800 2400 3000 3500 4200 4500 5400 6000
TAF: Thearetical Air Flow (Calculated)

TAF (9| s42
Within +i- 13% 10 +/-16%

Within + 10%
Within +- 10% o +-13%
Within + 16% o +-30%

16.1 VE Diff) | 10802

WE Table (% Diff Actual vs Calculated)

76

Revolutions Per Minute (RPM)

.T.T.S. Inc. 2001 - 2020

2010 Lincoln Town Car 4.6 Cat Efficiency 200K

File Tools Window Help

Controls | MuliTool  Info ‘ 7|

B1S1 B2S1

RICH

LEARN

ik
1

CENTER I CENTER I
CONTRO CONTR
FUEL FUEL
TR TRiM
Bank to Banls BtoBTrim
Fuel Trim NaN
Time to Engine TempiF)
Temp Calculating | NaN
Engine Yacuurm vat (HG)
| nan
Charging Voltage Battery ¥
Good d 13.98
MIL OFF # Godes
(Mo Codes) | o
#notmn

5

werw Autornative TestSolutions.carm

EScan \ DTCs \ Monitors | PIDs | Digital | Graphs \ Modes} ©2 Sharp SHOOTER ‘ Patented

Fuel Trim ‘ Volumetric Eff ‘ Siminj | Power ‘ Fuel Eff ‘ Timing  Cat Eff ]Temperature ‘ Alto Diag J

* Test will not perform !
TR correctly if vehicle has
- ‘Wide Range 02 sensars

RPIM

Catalyst Efficiency %

Bank One

Voltage

02 Sensors Prosent

Prepare for Test
(Calculate Below) Bank 1 - Sensor 1) Bank 2 - Sensor 1)
Bank 1 - Sensor2 Bank 2 - Sensor2 )

Al Lights below must be green
for test results to be accurate

Bank 1 - Sensor 34 Bank 2 - Sensor 3@
e

Bank 1 - Sensor 4 Bank 2 - Sensor 4 @)

) No DTCs or Pending

) Fuel Gontral

) Fuel Trim

) Ceslant Temp (Must ke = 170F)
RPM (Run engine above

1800 RPM for 1 minute)
Rear 02 (Snap throtie twice

~ after RPM tums green)

Test Running

i

Catalyst Efficiency %

Bank Two

Voltage

Front 02 P Front 02 B9
Rear 02 Rear 02 [y

.T.T.S. Inc. 2001 - 2020
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2009 Honda Pilot Mode 6

Automotive Test Solutions

Fle Tooks Window Help

Controls | MuliTool | Info ] 7 EScan | DTCs ] Moriters | PIDs | Digital | Graphs | Mode ] 02 | Sherp SHOOTER Patented
B151 B2S1 Select Make Read All Mode6 Once
RicH RiCH TestValue backgraund color: Red if of il of limit, Yellow if elase to limit __/Reading R, SHlartaeontois
—all OBD Monitor 1D (OBDWID) Test D (TID) Testvalue | MinLimit | maxLimit | Units | &
501. AJF Sensor Monitor (Bank 1) $80: B151 Actvation Time 9.800 0.000 40,000 sec
LEAN LEAN 07 AIF Sensor Monitor (Bank 1) $87: B151 Element Resistance 74.000 0.000 270,000 ohm
el | 01: AJF Sensor Monitor (Bank 1) $82: B151 V8 Terminal Voltage 0.439 0.249 0751 W
01: AJF Sensar Manftor (Bank 1) §88: 8151 v8 Terminal Voltage 0463 0249 0751 ¥
CENTER. CENTER. 01 AJF Sensor Monitor (Bank 1) 83 B151 Sensor Current Value “moog 128000 | 3272 ma
il | $01. AIF Sensor Monitor (Bank 1) $64: 8151 Decel. Input vValue 4035 1.203 5543 mA
— 01: AJF Sensor Monitor (Bank 1) §85. 8151 Integration Sensor Value 1703.000 | 34.000 65636.000
CONTROL CONTROL 01: AJF Sensor Monitor (Bank 1) $86: B151 Sensor Output Valus 0.008 -1z8.000 | 5977 ma
PROBLENIS BROBICK 02 Grygen Sensor Monitor (Bank 1) §3A. B152 SensorVoliage/AF Feedback | 0.652 0.000 1270 v
_— _ 02 Grygen Sensar Monitar (Bank 1) 33C: B152 Gensor Vollage/AF Feedhack | 0.652 0.050 65535 0
FUEL | FUEL 02 Ciygen Sensor Monitor (Bank 11 90: Description Unavailable 0.047 0.000 0.386 ¥
TR TRIM 05: AIF Sensor Monitor (Bank 2) 80: B151 Activation Time 11.200 0.000 40,000 e
= = 05: AIF Sensor Monitor (Bank 2) 87: B151 Element Resistance 74.000 0.000 270000 | Ohm
| Bairik to Bank e 0. AF Sensor Monior (Bank 2) 82 B151 VS Terminal Vollage 0.468 0249 0751 0
Bt [ 351 | 05: AIF Sensor Monitor (Bank 2) 88: B151 VS Terminal Voltage 0.463 0249 0751 w
E - 505: AJF Sensor Monfor (Bank 2) §83 B151 Sensar Current value 0051 128000 | 3273 mA
[ Tirne to Engire ) 05: AJF Sensor bonitor (Bank 2) 384: 6151 Decel. Input Value 4.055 1203 5543 mA =
e T 05 AF Sensor Monior (Bank 2) 85 B151 Integralion Sensor value 1147.000 | 34.000 65535.000
05: AIF Gensor Monitor (Bank 2) 86 B151 Sensor Output Valus -0.086 128000 | 5077 mA
I . 0. Cxygen Sensor Monitor (Bank 21 9A BTS2 Sensor Vollage/AF Feedhack | 0.583 0.000 1270 v
| Endie s il ‘ SEEl 08: xygen Sensor Monitor (Bank 2) GC'B152 Gensor VoltagefAF Feednack | 0583 0.080 65535 | v
& | 7195 06 Oxygen Sensor Monitar (Bank 2) 4D: Deseription Unavailable 0.048 0.000 0387 v
I o 21: Catalyst Syster Monilor (Bank 1) | 3AT: Catalysi Test 0.000 3100 ¥
| arggg ooty ‘ R 522 Catalyst Systern Monitor (Bank2) | §A1: Description Unavailable 0.000 3100 0
201 | 1348 §31: EGR Systern Monitor $D0: EGR Valve TargetiLift Difference 0.000 0040 inch
21 EGR Syster Monitor $D1: EGR Vave Lift Quantity 0.008 1999 inch
CAEBAS §31: EGR Systerm Monitor 8D2: EGR Valve Lit Test 0.000 0.000
531 EGR System Monitor $D3: EGR Monitor Using AF Sensor 0.000 26214000
] Click on above row of interestto get Related DTC and explanation if available

A.T.T.S. Inc. 2001 - 2020
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Ford Enhanced Mode 6 Scan Data

-

|| 2|

Description TestID Min Max Value
Bl or 1
Switch Point 1 1 ov 7.995V 0.449V
Voltage Amplitude 1 80 0.499V 7.995V 0.818V
Heater Current 1 81 0.465A 3.000A 1.642A
52 Monitor 2
1S2 Switch Point 2 1 oV 7.995V 0449V
S2 Heater Current 2 81 0.220A 3.000A 0.641A
Catalyst Monitor Bank 1 21
Rear-to-Front Switch Ratio 21 80 0:1 0.8:1 0.04:1
Stepper Motor EGR Mo or (Open Loop) 33
EGR Degradation Index 33 82 0.249 1.998 1.225
EVAP Monitor (Large Leak) 3A
Phase 0 Excessive Vacuum Limit 3A 80 oPa 0Pa 0Pa
_Phase 4 Purge Valve Stuck Open Limit 3A 81 0Pa 0Pa 0Pa
_Phase 0 Gross Leak Limit 3A 82 0Fa 0Pa 0Pa
EVAP Monitor (0.040 inch) 3B
Phase 2 0.040 inch Cruise Leak Check Vacuum =
Bleedup And Maximum 0.040 inch Leak 3B 80 32768Pa 3760Pa 1252Pa
Threshold
EVAP Monitor (0.020 inch) 3C
Phase 2 0.020 inch Idle Leak Check Vacuum
Bleedup And Maximum Leak Threshold 2C i aee 282 e
Misfire Monitor General Data Al
1I\;I9tal Engine Misfire and Catalyst Damage A1 80 0% 15.02% 0%
isfire Rate
1|\;|?tal Engine Misfire and Emission Threshold A1l 81 0% 1.69% 0%
isfire Rate
Ratio of Monitored Combustion Events Al 82 0% 15.02% 0.49%
ighest Cylinder Misfire Rate Al 83 0% 1.69% 0%
‘ Complete

A.T.T.S. Inc. 2001 - 2020
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Mode 6 Case Study

"Lean Cuisine

Is Mode 6 the best OBD 96 Ford Escort
diagnostic tool?

Or is it just one tool to be used -

with others when diagnosing a 1 35,000 mi.

MIL-on condition? M I L on

This case study offers answers.

DTC PO172

’ e
Pending DTC P0133

|

A.T.T.S. Inc. 2001 - 2020
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Mode 6 Case Study

Lean Cuisine Bank 1 (Fuel Trirm 1)

We pull codes. We have one 100% | ,‘I R | T 1
| PO133 | 02 Sensor Circuit Slow Response E 409,
1_
% 30%
D 20%
A fuel trim check shows a lean Q
condition at idle. The PCM is il
adding a whopping 21% to fuel

irim between 500 and 1500
rpm.

i AUy o =] L r 8 1 1 J
trim between 500 and 1500 0 § 500 1000 1500 2000 500 3000 3500 4000 4500 5000
rpm. evolutio er Minute (RPM})

© A.T.T.S. Inc. 2001 - 2020
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Lean Cuisine

An underhood inspection and
a little shot of propane soon
lead us to a cracked PCV
hose.

Mode 6 Case Study

We replace the hose and re-
check fuel trim.

© A.T.T.S. Inc. 2001 - 2020
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Mode 6 Case Study
Eark T TELel Trm 1]
Lean Cuisine h 4
T00% | =
That's more like it. ags, | The ESCAN scan tool from Automotive Test
i Solutions is being used here to show how fuel -
Our fuel trim numbers are P_‘ #0% - trim changes at different rpm and throttle L o
back to acceptable levels. positions. ]
5 0% | M .
That should take c o el trim E |
weirmeancode BUL What about the pending ©io.
mal with - 4
But what about the d f h
coae o e oes COOE TOT the OXygen sensor? -
'_
@ 30%
= 3 3 T 4
=
20% =
2z 4 lafy 4
< 10%
Tl I ar o [ JEo| o
0%
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
A Fevolutions Per Minute (RFPR)
© A.T.T.S. Inc. 2001 - 2020
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Mode 6 Case Study

EScan | DTCs | Mernitors | PIDs | Digital | Graphs ‘ Mode€ | ©2 | Sharp SHOOTER |

Elaar harn Mumibar of Paints dis playad on Graph -a

E151

Stacked | Dual/Combo | Measure |

HFI

{

L
[

\

4.

‘.

A.T.T.S. Inc. 2001 - 2020
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Mode 6 Case Study
‘E;;E\ Cuisi_ne Mode 6 test data suggest a problem in the
Our Ford displays oxygen oxygen sensor circuit. Remember, Mode 6 is not
sensor test data in Mode 6, not live data, only the most recent test results. Since
Mode 5. Let's see if we can find sensor data look normal in datastream at the
a ¢lue about our pending DTC. moment, Mode 6 is suggesting an intermittent
The scan tool has flagged some Hmziem,.
of the HO2S parameters in red!
Component ID {CID) ' TestValue § Min Limit ]
$11: B151 Voltage Amplitude 0.471
$21: B2S51 Voltage Amplitude
r $11: B151 Static Shift Min/ax
r $11: B151 Static Shift Min/Max
r $21: B251 Static Shift Min/Max
$21: B251 Static Shift Min/Max
m
© A.T.T.S. Inc. 2001 - 2020
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Lean Cuisine

We return to the engine
compartment and begin to
wiggle wires in the oxygen
sensor circuit as we watch
datastream. To speed the data

update rate, we select only the
oxygen sensor PID.

As we wiggle the wire at the

oxygen sensor, we can make
the HO2S sensor PID toggle
between normal voltage and
zero volts.

The sensor seems to be failing
intermittently.

A.T.T.S. Inc. 2001 - 2020

Mode 6 Case Study

77

Lean Cuisine
With a new oxygen
sensor installed, we
are unable to duplicate
the intermittent

dropout with a wiggle
test.

The new oxygen
sensor total range and
frequency look good
when viewed on a
scope.

Volts/amps

A.T.T.S. Inc. 2001 - 2020

Mode 6 Case Study
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Lean Cuisine
We decide to test
drive the Escort.

DTCs are not erased
yet.

It runs well.

Datastream values
look normal.

Mode 6 Case Study

Supported PIDs Ahbrey Data Units § |

lated Load (L] e %

+ Engine Coolant Temperature ECT 221.0000 Ceg F
Ehord Term Fuel Trim Bank 1 SHRTFT1 23437 %

o Long Term Fuel Trim Bank 1 LONGFTI 28125 %

W Enaine RFP M RFM 7a0.5000 RF
Vehicle Speed Sensaor WEE kit
|gnition Timing Advance for 21 Cylinder SPARKADY deq
Intake Air Termperature IAT Deg C
AirFlow Rate from Mass AirFlow Sensor MAF /s s
AlrFlow Rate from Mass Alr Flow Sensar T AF Ik IBfm
Absalute Throftle Fosition A 192157 %

« DZ2Bank1 - Sensord D2B151 0.7go0 W

« 02 Bank1 - Sensaor1 FTB151 -1.5625 %
0Z Bank 1 - Sensor 2 Q2B152 v
0Z Bank 1 - Sengor 2 FTB152 %

A
© A.T.T.S. Inc. 2001 - 2020
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Mode 6 Case Study
Lean Cuisine
After a test drive, we decide to
recheck DTCs. Description
Hello. Seems we have a new DTC Codes:
pending DTC for a cylinder Systermn Too Lean
misfire on cylinder number one. Pending Codes:
Good thing we checked. S bl RESPONSE
Cylinder 1 Misfire Detected
© A.T.T.S. Inc. 2001 - 2020
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Mode 6 Case Study

Controls | MultiTool | Info | 2 EScan] Clcs | Momtors] PIDs | Digital | Graphs  Mode6 | oz | Sharp SHOOTER |

Select Make Read All ModeB Once
TestValue backaround color. [T outside of limit, ¥ellow iTclose to limit @ Reading et e R
Test D TID) Companent 1D (CID) Testvalue | Min Limit | Max Limit | Units | &
$01: Front Oesygen Sensor Monitor $11:B151 Woltage Amplitude 0.856 0.552 wolts
%01: Front Oxygen Sensor Monitor §21 B251 Yoltage Amplitude 0815 0.552 walts
$03: Front Oegygen Sensaor Monitor §01: Upstream Switch Foint Voltage 0.451 0.000 wolts
%03 Rear Owgen Sensor Monitar §02: Downstream Switch PointVoltage | 0.451 0.000 walts
$04: 02 Heater Monitor §11:B151 Heater Current Maximum 1.277 2.000 amps
$04: 02 Heater Monitar §12: B152 Heater Current Maximum 0617 3.000 amps
$04: 02 Heater Monitor §21:B251 Heater Current Maximum 1.191 2.000 amps
$10: Catalyst Efficiency Monitor §71: Bank 1 Switch Ratio 0.000 0.796
%50 Misfire Monitor %00: Total Engine Misfire 0.3145 3.831 %
£532: Misfire Monitor Cylinder #1 £01: Cylinder #1 Misfire Rate 0.9z %
$53: Misfire Monitor Cylinder #2 $02: Cylinder #2 Misfire Rate 0.000 0.923 %
F39: DPFE EGR Systern Monitor FI0° EGH Flgw 185t [REEED EEEL (AP
Bank ta Bank BtoBTrim $4B: DPFE EGR System Monitor §30: EVR Duty Cycle Flow Test | 41871 [ 79.953 %
Fuel Trim A -Te $50: Misfire Monitor $00: Total Engine Misfire 0.315 3.831 %
§53: Misfire Monitor Cylinder #1 §01: Cylinder #1 Misfire Rate 0.983 %
Time to Engine Temp(F) $53: Misfire Monitor Cylinder #2 §0% Cylinder #2 Misfire Rale 0.000 0.883 B
Termpera 190,40 $53: Misfire Monitor Cylinder #3 $03: Cylinder #2 Misfire Rale 0.000 0.983 %
$53: Misfire Monitor Cylinder #4 §04: Cylinder #4 Misfire Rale 0.000 0.653 %
Engine Wacuum vac (HG) $53: Misfire Monitar Cylinder #5 §08: Cylinder #5 Misfire Rate 0.000 0.883 %
nian $53: Misfire Monitor Cylinder #5 $06: Cylinder #6 Misfire Rale 0.000 0.653 %
$54: Misfire Manitar §00: Highest Catalyst Damaging Misfire | 5.551 29.490 %
Battary #55: Misfire Monitor §00: Highest Emission Threshald hisfire 0.883 )
ood 14.26 $56: Cylinder Events Tesled $00: Cylinder Evenis Tested - 3000.000 | events
$61: EVAP Systern 0.040 Leak Check §00: Phase O Initial Tank Vacuum 0.000 0.000 in HZ0
MIL OFF # Codes $62: EVAP Systern 0.040 Leak Check $00: Phase 4 Wapor Generation Pressure| 0.000 [ 0,000 inH20
(Check DTCs) | 4 $63: EVAP Systern 0.040 Leak Gheck $00: Phase 0 Initial Gross Leak | 0.000 [ 0.000 in H20 | = |
— Tw ] Click on above row of interest to get Related DTC and explanation if awailable
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Mode 6 Case Study

These Mode 6 data are not "live." And while the
misfire levels indicated here for cylinder number 1
are below the threshold level for setting a code, they
do suggest that we take a closer look, just to play it
safe.

Lean Cuisine

Even though the misfire monitor
is continuous, the Ford reports
it in Mode 6.

Cylinder number one indicates

some level of misfire. The PCM has seen something in number 1 that

made it store a pending DTC.

501 Cylinder #1 Misfire Rate
F02: Cylinder #2 Misfire Rate
303 Cylinder #3 Misfire Rate
504 Cylinder #4 Misfire Rate
oA rarlin g
— T Hi -

EmEC V15 JIUTHISOI]

| £07: Cylinder #7 Misfire Rate
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Lean Cuisine

Misting the wires with a mixture
of water and baking soda shows
a leaking plug wire boot at
number one cylinder.

At 130K, a new set of wires
seems to be in order!

Mode 6 Case Study

A
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Mode 6 Case Study
Lean Cuisine
Mode 6 is not some magic Diagnostic data sources:
weapon that will shoot down all
your diagnostic problems.
DTCs

The Escort was repaired using a Datastream
number of tools, some high tech Mode 6
like Mode 6, others low tech like Fuel Trim graphs and charts
propane and water.
AlEErm e e s e Thorough w_sual isnpection
that Mode 6 provides clues that Propane to find vacuum leak
must be proven or disproven with Water to find leaking plug wire
good automotive test procedures. A e

-]
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Technicians Service Training

Uocoming
Home  About Us Net-For-Profit Webcests SeminarsonDVD  Calendsr ~ Newsletters Membarship  Bulletin Bosrd ~ Store  Contact Us
b . minars b e S

Technicians Service Training is a 501(c)(3) educational not-for-profit corporation.

Want to see what web training we offer? Click here!

TSTseminars.org

Welcome |
T -

| Presents |
i Advanced Drivability Diggnostics i

Check out our YouTube channel...type in tstseminars in the search box
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Thank You !

AUTOMOTIVE TECHNICIAN
TRAINING SERVICES

Interested In More Training?

p. 845 628-1062

f. 845 628-9109
e. gt@attstraining.com
w. ATTStraining.com
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