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Diagnostic Process

»Description and Operation
»How does it all Work?

»Verify the Concern
» Confirm that the Complaint is Valid

»Verify the VIN Information
» Confirm that there is not a VIN mismatch
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Diagnostic Process

» Check for Codes/Freeze Frame/TSB Search
»Review Code Descriptors carefully

»Perform Visual Checks/Test Procedures

> Movement No 1
» Technician Seeks Path

»Movement No 2
» Technician Walks Path

ST Seminars
sional Training for Automotive Expert:

Diagnostic Process

»Perform Visual Checks/Test Procedures-Cont’d

»Movement No 3

» Technician Completes Path
»Movement No 4

» Technician whips its Tail

ST Seminars
ssional Training for Automotive Experts
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Description and Operation

2011 Hyundai Sonata L4-2.4 Liter (GDI)
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4/7/2023

Observations Noted

» The vehicle has an issue in terms of
communication. The immobilizer system is
down.

> Itis clear that an understanding of how the
Hyundai immobilizer system works is evident

» We must carefully review Description and
Operation.

ST Seminars
isional Training for Automotive Experts
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=) Immobilizer System {Antitheft and Alarm Systems) - ALLDATA Repair — a
A yst s P
1§ (3 https://my.alldata.com/repair/#/repairfarticla/48554/component/612/itype/392 /nonstandard/92 7444 /selfReflink/false A ve
i Center of Leaming.. 5 ProDemand Autom... Direct-Hit -- Create.. 8. Amazoncom Shop.. [9 Thanki2w—FreeD.. == AESWAVE == ACE Misfire Detecti..
ALLD y A% Repair ) Diagnostic Hotline
Change Vehicle Bookmarks Library Request Conversion Calculator Technician's Reference - Repair Q, immobilizer
2011 Hyundai Sonata L4-2.4L
Vehicle > Accessories and Optional Equipment > Antitheft and Alarm Systems > Description and Operation » Components > Immobilizer System
Description and Operation
Description Components
The immobilizer system will disable the vehicle unless the proper ignition key is used. In addition to the currently available Diagrams

anti-theft systems such as car alarms, the immobilizer system aims to drastically reduce the rate of auto theft
1. Encrypted SMARTRA type immobilizer

A_The SMARTRA system consists of a passive challenge - response (mutual authentication)transponder located in the
ignition key, an antenna coil, a encoded SMARTRA unit, an indicator light and the PCM(ECM)

B. The SMARTRA communicates to the PCM(ECM) (Engine Control Module) via a dedicated communications line. Since the
vehicle engine management system is able to control engine mobilization, it is the most suitable unit to contrel the
SMARTRA

C. When the key is inserted in the ignition and turned to the ON position, the antenna coil sends power to the transponder in
the ignition key. The transponder then sends a coded signal back through the SMARTRA unit to the PCM(ECM).

D If the proper key has been used, the PCM(ECM) will energize the fuel supply system. The immeobilizer indicator light in the
cluster will simultaneously come on for more than five seconds, indicating that the SMARTRA unit has recognized the code
sent by the transponder.

E. If the wrong key has been used and the code was not received or recognized by the PCM(ECM) the indicator light will
continue blinking for about five seconds until the ignition switch is turned OFF.

Electrical (OE)
Electrical - Interactive Color (Non OE)

Parts and Labor
Antitheft and Alarm Systems

Service and Repair
Removal and Replacement

Specifications
Electrical
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2} Immobilizer System (Antitheft and Alarm Systems) - ALLDATA Repair — a
A yst s p:
= O 5 https://my.alldata.com/repair/#/repair/article/48554/component/612/itype/392/nonstandard/927444/selfRefLink/fa... A  Yag | ] = 2 -
i Center of Leaming.. 5 ProDemand Autom... Direct-Hit -- Create.. 8. Amazoncom Shop.. [9 Thanki2w—FreeD.. == AESWAVE =~ ACE Misfire Detecti.. > | [] Other favorites
2011 Hyundai Sonata L4-2.4L M) community @
- - e
F If itis necessary 1o rewrite the PCM(ECM) 10 learn a new key, the dealer needs the customer’s vehicle, all its keys and the 0 All New Technical Service Bulletins
GDS equipped with an immobilizer program card. Any key that is not learned during rewriting will no longer start the engine_ All Technical Service Bulletins
G. The immoabilizer system can store up to eight key codes. Customer Interest Bulletins
H. If the customer has lost his key, and cannot start the engine, contact Hyundai motor service station. Ceneral nforinaiicn Bubletng
. Repair Tips
Components Operations
Testing and Inspection
PCM (Power Train Control Module) Component Tests and General Diagnostics

1. The PCM(ECM) (A) carries out a check of the ignition key using a special encryption algorithm, which is programmed into
the transponder as well as the PCM(ECM) simultaneously. Only if the results are equal, the engine can be started. The data of
all transponders, which are valid for the vehicle, are stored in the PCM(ECM).

ERN (Encrypted Random Number) value between EMS and encrypted smartra unit is checked and the validity of coded key
is decided by EMS.
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2} Immobilizer System (Antitheft and Alarm Systems) - ALLDATA Repair — a x
A yst s p:
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a 1 Center of Leaming... 45} ProDemand Autom... Direct-Hit -- Create.. 8. Amazon.com Shop.. [ Thanki2w—Free D.. == AESWAVE <= ACE Misfire Detecti.. > | [] Other favorites Q,
M 2011 Hyundai Sonata L4-2.4L = Communitv@ P
a ENCRYPTED SMARTRA unit (A) i
™ The SMARTRA carries out communication with the built-in transponder in the ignition key. This wireless communication runs
on RF (Radio frequency of 125 kHz). The SMARTRA is mounted behind of the crash pad close to center cross bar. i
] The RF signal from the transponder, received by the antenna coil, is converted into messages for serial communication by the
SMARTRA device. And, the received messages from the PCM(ECM) are converted into an RF signal, which is transmitted to e
~] the transponder by the antenna.
o The SMARTRA does not carry out the validity check of the transponder or the calculation of encryption algorithm. This device &
= is only an advanced interface, which converts the RF data flow of the transponder into serial communication to the
PCM(ECM) and vice versa -
@
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oy TRANSPONDER (Built-in keys)
- The transponder (A) has an advanced encryption algorithm. During the key teaching procedure, the transponder will be o
I~ programmed with vehicle specific data. The vehicle specific data are written into the transpender memory. The write
procedure is once only; therefore, the contents of the transponder can never be modified or changed. &
w
@
=t
]
Q
B
=
[ Open In New Tab @ zoom/Print il
+
Antenna coil

H £ Type here to search




4/7/2023

2} Immobilizer System (Antitheft and Alarm Systems) - ALLDATA Repair — a x
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Antenna coil L
M The antenna coil (A) has the following functions.
o - The antenna coil supplies energy to the transponder. it
- The antenna coil receives signal from the transponder.
= - The antenna coil sends transponder signal to the SMARTRA. (<]
It is located directly in front of the steering handle lock.
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Verify the Concern
A Case Study

ST Seminars

Professional Training for Automotive Experts




2012 Ford Explorer — 2.0 Liter
Ecoboost

ST Seminars
isional Training for Automotive Experts

Observations Noted

» The vehicle owner complains that there is
a ' “Check Engine Light” On. The vehicle
appears to have intermittent misfire activity.

» The shop has replaced the coil no. 4. But,
the engine continues to misfire intermittently
on that cylinder.

» An attempt must be made to confirm the
customers concern.

ST Seminars
ssional Training for Automotive Experts
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CZ54820_Ford_Explorer_2012 MY(Model Year).pdf

=

el
Address:

2012 MY (Model Year) Ford Vehicle Diagnostic Report

Scan type: Pre-scan

Scanner: Autel MaxiSys

Version Number: V4.60

License Plate: CZ54850

Manufacturer: Ford

Year: 2012 MY (Model Year)

Model: Explorer

Sub Model: 2.0L/EcoBoost - Gas Turbocharged Direct Injection
Engine:

Path: Ford>Automatic selection>Pre-Scan

Repair order: CZ54820

Serial Number: VIDGL8VO01716
Technician: kenneth zanders
Client: Ernesto Customer

Phone Number:

VIN: 1FMHK7D9XCGA08645
Mileage: 110591.30 km

Color:

Status: 0

Insurance Information

Insured name:
Contact Information:
Insurance company:
Address:

Primarv imnact®

@ 4

Claim number:

City state zip:

VCs

CZ54820_Ford_Explorer_2012 MY(Model Year).pdf

System

1. PCM (Powertrain Control Module)

2. TCM (Transmission Control Module)

3. ABS (Anti-lock Brake System)

4. RCM (Restraint Control Module)

5. OCSM (Occupant Classification System Module)
6. IPC (Instrument Panel Control Module)

7. ACM (Audio Control Module)

8. APIM (Accessory Protocol Interface Module)

9. BdyCM (Body control module)

10. FCIM (Front Controls Interface Module)

R & <

Status

Fault | 4
Pass | No fault
Fault | 1
Fault | 2
Pass | No fault
Pass | No fault
Pass | No fault
Fault | 1
Fault | 3

Pass | No fault

Q
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CZ54820_Ford_Explorer_2012 MY(Model Year).pdf
DTC

1. PCM (Powertrain Control Module) (4 DTCs )

Codes Descriptio:

P0304:00-E8 Cylinder 4 Misfire Detected

P0316:00-68 Misfire Detected On Startup (First 1000 Revolutions)
P0420:00-EC Catalyst System Efficiency Below Threshold (Bank 1)
P128A:00-68 Cylinder Head Temperature Sensor Circuit Intermittent/Erratic

2. ABS (Anti-lock Brake System)( 1 DTC)

Codes Description
U3003:16-60 Battery Voltage

3. RCM (Restraint Control Module) (2 DTCs)

@& g9

VCs

=

Status

CMDTCs

CMDTCs

CMDTCs

CMDTCs

Status

CMDTCs

Ford O - a, - @
Vi = BN | = \*) B (&= Q
Ford > Automatic selection > Control unit > PCM (Powertrain Control Module) > Live data @& vcb 147V
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. o —
B4 B Longterm fuel trim 1(%) 15.62 SBX Ay =
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6 10 35 ey
X
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78 5} -10
5 10 25
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Cancel All Show all Cancel To Top Setting  Clear Data  Freeze Record Review Back
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A% DICREED Trouble codes
DTe Stefus et degestos
I/M readiness . | —
37E8 Cylinderdimisfireldetected:
. urrent
ive daf
POA20) S7E8 Catalyst system efficiency below threshold B
== Current bank 1. L 7 J
(&) on-Board monit
== PrrSoaramontor POA20) S7E8 Catalyst system efficiency below threshold El'
e Pending bank 1. L )
B°
7 CompenEics! EO420 S7E8 Catalyst system efficiency below threshold Ef’
= ermanent ank 1. | )
) = P bank 1
= Vehicle s
information - 7E8 < .
RO ParhEReRt Cylinder 4 misfire detected. | Ef‘
=2 Vehicle status
VIN: TFMHK7D9IXCGA08645
Info: EOBD/ISO 15765 4(CAN) Remote Intelligent Freeze Seatch Erase Read ESC
Expert J {diagnostiCSJ { frame | | | | codes | | codes | | |
{
@ T 79% W09:58

v v v
[2) Home - Autel X 2N ALLDATA | OEM Repair X @ Technical Training X &% 2012 Explorer X

O <€ C @ fordtechservice.dealerconnection.com % ¥ @ :
2012 Explorer @a Help
1FMHK7D9XCGA08645 EORDELEET Logout

Home Vehicle ID Diagno: v | TSB/GSB/SSM~ | Workshop v gv PC/ED~ Service Tipsv Ownerinfov PDIv SLTS~

« Back

Report a Problem

SSM 50432 2011-2021 Various Vehicles — Repeat Spark Plug Replacements

When replacing spark plugs, all spark plug boots should be inspected for signs of arcing or carbon deposits. The boot cannot be cleaned and
must be replaced. Failure to do so may result in repeat replacement of the spark plug caused by arcing. Refer to Workshop Manual (WSM)
Section, 303-00 (Spark Plug Inspection). For 2018 and older vehicles, refer to 2019 and newer Workshop Manual for Spark Plug Inspection
procedure. When installing, refer to the Spark Plug Removal and Installation procedure found in WSM Section, 303-07 to prevent wrench
breaking from side loading. A tilted or poorly seated socket can cause tool slip and fracture the ceramic insulator of the spark plug.

TSB Search is Performed

© Copyright 2000, 2001-2022, Ford Motor Company. All rights reserved  Privacy ContactUs  US+ USA- FLEET-EN-US

« A & B I 6 @ MW va & ®=eaon
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v v v
2} Home - Autel X 2N ALLDATA | OEM Repair X @ Technical Training X &% 2012 Explorer X

O <€ C @ fordtechservice.dealerconnection.com % ¥ @ :
2012 Explorer @a Help
1FMHK7D9XCGA08645 EORDELEET Logout

Vehicle ID  Diagnosti

v | TSB/GSB/SSM~ | Workshop~ Wiringv PC/ED~ Service Tipsv Ownerinfov PDIv SLTS~v

<« Back

Report a Problem

GENERAL SERVICE BULLETIN
Various Vehicles - Catalytic Converter Concern Analysis

Summary

This article is to alert dealers to investigate and understand contributors of catalyst efficiency diagnostic trouble codes (DTCs) P0420 and/or P043
that may be caused by base engine or other powertrain system concerns. Installation of a new catalyst without addressing root cause of the failure
result in a repeat repair. Ford has observed the honeycomb substrate within the catalyst is melted or damaged on some returned parts due to exce

heat exposure.

Service Information

Catalysts with heat damage or a melted condition are shown in Figures 1-3. Figure 4 shows a non-damaged honeycomb condition.
Figure 1 - Melted honeycomb (cannot be causal part)

© Copyright 2000, 2001-2022, Ford Motor Company. All rights reserved  Privacy ContactUs  US+ USA- FLEETEN-US
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Conclusion

» The sparkplugs have become a
forgotten part of the ignition system.

» The suggested maintenance schedule
still applies to all modern day vehicles

» The quick fix is not the way to go on
modern day automotive products.

ST Seminars
sional Training for Automotive Experts
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Verify the VIN Information
A Case Study

ST Seminars
sional Training for Automotive Expert:

Observations Noted

» This vehicle has been involved in a fire.
The vehicle was declared a total loss by
the owners insurance company.

» A local shop decides that they may be
able to bring this vehicle back to life.

» The shop performs a harness and PCM
replacement. The vehicle cranks, but will
not start.

ST Seminars
ssional Training for Automotive Experts
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Diagnostic Trouble Codes

Service Tables

Diagrams

Specifications

Parts and Labor

Maintenance

i Centerof Leamning... [ Thankl2w-FreeD.. ! ProDemand Autom...

G Q https://my.alldata.com/repair/# /repair/vehicle/57732

Direct-Hit -- Create.. 8. Amazon.com Shop...

= AESWAVE

ﬂ Vehicle Information - 2018 Chevrolet Malibu L4-1.5L Turbo - ALLDATA Repair

) Diagnostic Hotline

Conversion Calculator

Accessories and Optional Equipment
ALL Diagnostic Trouble Codes (DTC)
Body and Frame
Brakes and Traction Control
Cruise Control
Electric Drive Systems
Engine, Cooling and Exhaust
Cooling System
Engine
Exhaust System
Heating and Air Conditioning
Hybrid Drive Systems
Instrument Panel, Gauges and Warning Indicators
Lighting and Homns
Maintenance
Power and Ground Distribution
Powertrain Management
Relays and Modules
Restraints and Safety Systems
Sensors and Switches
Starting and Charging
Steering and Suspension

Technician's Reference - Repair

®
(=)

o

o

== ACE Misfire Detecti... >

= a

Ade WGt @ @ -

[] Other favorites

My community o

ALLDATA Reference
ADAS Quick Reference

Applicaticn and ID
Components

Description and Operation
Components

Locations
Components

Fuse and Fusible Links
Grounds

Hamess

Service and Repair
Procedures

Service Precautions

¥ Technician Safety Information

Testing and Inspection
Initial Inspection and Diagnostic Overview

& gm-powertrain-if-engine-features-specifications.pdf

G (:\ Fite | C:fUsers/User/OneDrive/Desktop/gm-powertrain-lfv-engine-features-specifications.pdf

= a

@ te WM G 1

: avs

The Ecotec 1.5L Turbocharged LFV engine is based on GM’s small-engine modular

architecture encompassing performance and efficiency. It offers 163 horsepower (122kW)

with an impressive 184 Ib-ft (250 Nm) of torque. In addition to performance, GM
Z] Engineers targeted every aspect of the architecture, reciprocating components, fuel
@ system and engine management functions in the quest for smoothness and quietness.
+

1.5L Turbo LFV automotive engine shown

STATE-OF-THE-ART TECHNOLOGIES
Lightweight, High-Pressure Casted Aluminum Cylinder Block

ADDITIONAL FEATURES

« Variable valve timing

+ High-pressure casting produces a more dimensionally accurate block requiring fewer + Low friction, PVD coated piston rings
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1.5-liter Ecotec four-cylinder (LFV)
» Steve Kiefer, GM'’s vice president of global

powertrain, explained that the company currently
sees 11 variants of this engine hitting the market
by 2017, in 27 models, spread throughout five

brands. Fully deployed, GM expects to build

about 2.5 million of the engines in flve GM plants

around the world.

ST Seminars
sional Training for Automotive Expert:

4/7/2023

21



4/7/2023

24—-MONTH

22



4/7/2023

23



4/7/2023

24



MFD BY GENERAL MOTORS LLC

GVWR GAWR FRT
i 1834KG 946 KG
- 40431B 2086 IbIBS TO e
IS VEHICLE CONFOR _,
1I;«ll.!’PLICABLE U.S. FEDERAL MOTOR
VEHICLE SAFES'%Y BUMPE

PRE\IENTT ON

QR code readers can be used
to get regular production
option codes by scanning here

= Techline Connect ${pom.version} Production

€ - =Q Q

) Ea

i _ = o o o o \ ™= o odgb & B T ?
Service Information 1 " -
1 2018 Chevrolet Malibu (1G1ZB5ST4IF104066) | I'Jlahbu Service Manual Israel, N America 10665650
Basic Search [Search By Phrase] e ———— _' Search Help
Search | documents v matching |all v of these keywords : | Search | | Reset
Fastener Specifications RPO Code Uist Maintenance Items  Master Electrical C List Disgnostic Starting Point  Diagnostic Trouble Code List  Symptom List  Control Module References

[1

Select a Service Category Type:

® Bulletins By Category
B View All Bulletins

Q & Campaigns

E Preliminary Information

@ Preface

# General Information

® Body Hardware and Trim
 Body Repair

B

D
® Body Systems

4

® Brakes
® Diagnostic Overview, Starting Point, and Programming
@ Driveline/Axle

@ Driver Information and Entertainment

® Engine/Propulsion

& HVAC

® Power and Signal Distribution
® Roof

® Safety and Security

9 » E Seats

® Steering

= Euspansmn

@ Tranemiecinn
>> © 2023 General Motors. All rights reserved.

evwEmBER~- 0BEZ

P e E

4/7/2023

25



4/7/2023

= Techline Connect ${pom.version} Production — 3
m & 2 a8 - %
" y ibu - i i = o & . 2
- (97) service Information 2018 Chev Malibu - 1.5 Liter Engine b~ 45) & B %
T kxR LrDY HEEHE L0
O ey yfioplpeopp iy lipefiop iy B
4 1
B P 1 i i 7 7¢ 7 7.1. J _/_L 7
—_ : | = 5V5 4 JI = = =
‘ X3 |43 X2 | 24 x3|s3 : x3 1|72 52 69 49 7 51 70
N o g = gy = = gy == 4801 4801 4902 4802 4903 4803 4904
Q BKIGY WHIRD BUWH BN/WH N BUIGY BU GNIGY GN BUMWH
r I, r --I J143
12 12 12
I I - BB o 2| o 42 | o]
& =7 - Ed Ed >
x160 | 11 8 12 3 2 5 4 10 9 7
@ L o N i e N o el N o N o N i N
c¢ps)
e 2919 2017 2918 4301 4801 4902 4802 4903 4803 4904
BKIGN BN/RD BUWH BN/WH BN BUIGY BU GNIGY GN BUWH
a_ L‘_——E—___ pa 12 pa 12 pa
[ e [—
K4 K4 7
c, 2 2 2 2
s Q17A Q178 ai7c Qti
Fuel Fuel Injector Fuel Fue
- Injector 1 - 2 - Injector 3 -7 4
9 >
| 1 | 1 | 1 1
» ’
© 2023 General Motors. All rights reserved.

= X

= Techline Connect ${pom.version} Production

(- -|=Q Q

Service Information

x

-
T (xR ourdy ¢EHER#E S0
2919 2917 2918 4801 4801 4902 4802 4903 4803 4904
BKIGN BN/RD BU/MWH BN/WH BN BU/GY BU GNIGY GN BUWH
B ya 12 i 12 ya 12 pa
Eé 7 Ed
2 2 2 2
Q17A Q178 Q17c Q1i
Fuel Fuel Injector Fuel Fue
Q =|H=21 | Injector 1 -2 -|LA] | Injector 3 -7 |4
1 1 1 1
@ 1 3 2
B310
Fuel
e A0 Pressure/
i Logic Temperature
Sensor

© 2023 General Motors. All rights reserved.




Actual Vehicle Scan

2017 Chev Malibu

ST Seminars

Professional Training for Automotive Experts

Change Vehicle

+ /B 20 4

Service Tables

0 TSBs
@ Diagrams
Q Specifications

Parts and Labor

Maintenance

i Center of Leamning... [ Thankl2w - Fres D...

ALLDATA Repair

Bookmarks

Diagnostic Trouble Codes

G fj https://my.alldata.com/repair/#/repair/vehicle/56869

! ProDemand Autom... Direct-Hit-- Create.. 8. Amazon.com Shop...

= AESWAVE

@ Vehicle Information - 2017 Chevrolet Malibu L4-1.5L Turbo - ALLDATA Repair

) Diagnostic Hotline

Conversion Calculator

2017 Chevrolet Malibu L4-1.5L Turbo 1G1Z855T1HF120378

Accessories and Optional Equipment
ALL Diagnostic Trouble Codes (DTC)
Body and Frame
Brakes and Traction Control
Cruise Control
Electric Drive Systems
Engine, Cooling and Exhaust
Cooling System
Engine
Exhaust System
Heating and Air Conditioning
High Voltage System Disable / Enable, Hybrid
Hybrid Drive Systems
Instrument Panel, Gauges and Warning Indicators
Lighting and Horns
Maintenance
Power and Ground Distribution
Powertrain Management
Relays and Modules
Restraints and Safety Systems
Sensors and Switches
Starting and Charging

Technician's Reference - Repair

Ade WGt @ @ -

== ACE Misfire Detecti... > [ Other favorites

My community e

ALLDATA Reference
ADAS Quick Reference

Applicaticn and ID
Components

Description and Operation
Components

Locations
Components

Fuse and Fusible Links
Grounds

Hamess

Service and Repair
Procedures
Removal and Replacement

Service Precautions
Technician Safety Information
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[~ Techline Connect ${pomversion) Production

Vehicle information

Branded Title: No

Open Field Actions

Number

N192210570

2017 MALIBU LS

Color: NIGHTFALL GRAY METALLIC

Build Date: 201

-10

Delivery Date: 2017-01-03

Status

O Open - Incomplete

Warranty Block: No

Description

Center High Mount Stop Lamp Water Leak

N182188250

Service Information

Date

O Open - Incomplete

Warranty Service History

Descri

Special

N192210570

pecial Coverage N182188250

Emission Select Component Ltd Wi

2017-01-03 2

Loss of Continuity within Accelerator Pedal Position Sensor Circuit

Vehicle has no service information record

Start Date End Date
101.03
2027-01-03 34M

2025-01-03 34M

FOOEmER~< 0

34M

Start Odemeter

End Odome!

72034 M

150034 M

80034 M

Y

== Techline Connect ${pomversion) Production

DTC

GDS2 DTC Check

DTC run ended time: Mar 14, 2023 12:46:58 PM

K182

v DTC Information

Run DTCs

Clear DTCs

PO6D2
P2230
CO56E
P0449
P0O498
P0463
PO18C

DTC Desc Module Code
5V Reference 5 Circuit K20
Barometric Pressure (BARO) Sensor Circuit Erratic K20
Electronic Control Unit Software K43
Evaporative Emission (EVAP) Vent Solenocid Valve Control Circuit K20
Evaporative Emission (EVAP) Vent Solencid Valve Control Circuit Low Volt... [K20
Fuel Level Sensor Circuit High Voltage K20
Fuel Pressure Sensor Circuit Low Voltage K20
Fuel Pump Control Circuit High Voltage

Module Desc
Engine Control Mod...

Engine Control Mod...

Engine Control Mod...
Engine Control Mod...
Engine Control Mod...
Engine Control Mod...

Engine Control Mod...

Power Steering Cont...

Status

Passed...
Passed...
Current
Current
Current
Current
Current

Current

Symptom Byte
00
00
47
00
00
00
00
00

figuration

Property

Value Source

4/7/2023

28



= K

= Techline Connect ${pom.version} Production

=
=

—
—_

Service Information

2 T &80 Q S
Document ID: 5622590

#N182188250-02: Special Coverage Adjustment - Loss of Continuity within Accelerator Pedal Position
Sensor Circuit - (Jun 19, 2020)
Subject: N182188250 — Loss of Continuity within Accelerator Pedal Position Sensor Circuit

Models: 2017-2018 Buick LaCrosse

2018 Buick Regal
2016-2018 Chevrolet Malibu

Release Date: August 2019 Revision: 02

Revision Description: The Parts Table was updated. Please discard all previous copies of bulletin N182188250.

This Special Coverage can be seen in the Applicable Warranties section in Investigate Vehicle History [TVH).

| Attention:
Model Year
Make Model From To RPO Description
Buick LaCrosse 2017 2018
Buick Regal 2018 2018
Chevrolet Malibu 2016 2018

Truinhind vinhiclne ara idantifind an tha Aenlisakls Warraebae castian in CM Clakeal Bareanb Manaaamant musbam This cita chaold shime ke shacknd ta canfieme wakicls imcshomant meiae

© 2023 General Motors. All nghts reserved.

H £ Type here to search & /14/2023

- x
mab@ BT

1]
v

Involved vehicles are identified on the Applicable Warranties section in GM Global Warranty Management system. This site should always be checked to confirm vehicle involvement prior
to beginning any required inspections and/or repairs.

Certain 2016-2018 model year Chevrolet Malibu, 2017-2018 model year Buick LaCrosse, and 2018 model year Buick Regal vehicles may have a
condition which affects the electrical connection to one of the vehicle’s accelerator pedal position sensors. If this electrical connection is interrupted,
the accelerator pedal will still function, but the vehicle will enter a reduced engine power mode in which the vehicle’s maximum acceleration and
torque are reduced. Additionally, the Malfunction Indicator Light {Check Engine Light) will illuminate, the 'Engine Power is Reduced’ message will
display, and a diagnostic trouble code for Accelerator Pedal Position Sensor Correlation (P2138) will be set when this condition occurs.

Condition:

This special coverage covers the condition described above for a period of 10 years or 150,000 miles (240,000 km), whichever occurs first, from the
date the vehicle was originally placed in service, regardless of ownership.

For vehicles coverad by Vehicle Service Contracts, all eligible claims with repair orders on or after August 15, 2019, are covered by this special
coverage and must be submitted using the labor operation codes provided with this bulletin. Claims with repair orders prior to August 15, 2019, must
be submitted to the Service Contract provider,

Special Coverage Vehicle owners or lessees who paid for repairs referenced in this Special Coverage ("Customers”} are eligible for reimbursement of their reasonable
Adjustment and customary expenses in accordance with the procedures specified below. The conditional right to reimbursement is provided by GM solely in the
interest of customer satisfaction and is personal to Customers. Customers may not assign and GM does not consent to any assignment of any
Customer's right to submit reimbursement claims, or to receive reimbursement, or any other rights granted by this Special Coverage to any third
party, including but not limited to service contract providers, and this Special Coverage is not intended to and does not confer any third party
beneficiary, subrogation or contribution rights, or any other rights to reimbursement, against GM, whether in law, equity or othsrwise, on any third

parties.

Correction Dealers are to replace the accelerator pedal and position sensor assembly as necessary and repair the engine wire harness (Malibu LFV only}). The
repairs will be made at no charge to the customer.

Parts Information

Part Name | Part No.
© 2023 General Motors. All rights reserved.

| Quantity |

»
L]

£ Type here to search

— Techline Connect S{pom.version] Production - X
m > 8 0Q Q s - x
- (7] service Information = @ B T2
- Document ID: 5622590
#N182188250-02: Special Coverage Adjustment - Loss of Continuity within Accelerator Pedal Position
— | Sensor Circuit - (Jun 19, 2020)
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2017 MALIBU LS

CHEVR

Disconnect Vehicle

Vehicle Informatid

Branded Title: No
Manual Vehicle Selection

Q Open Field Actiorfiiual]
Number St
N1982210.. OOp
ﬂ Year
N182188.. OOp ™
@ Make
Service Informatiguiess
Date Nui Maodel

Current SI Region: North America

Warranty Ser

e Close Vehicle Session
scription

o

Special Coverage 2017-01-03 20230103 34M

N192210570
2017-01-03 7-01-03

Special Coverage 34M

K14107400950

H £ Type here to search

CIE

) ) — RunDTCs | Clear DTCs
lection: Select Vehicle x
Recent Vehicles ]ﬁ
1G1ZB5ST1HF120378 %
2017 = Chevrolet » Malibu
3114123 12:47 PM
2GNAXSEV4L6158098 %
2020 = Chevrolet = Equinox
11:07 AM
2GNALBEC8B1151144 o
2011 = Chevrolet » Equinox e z
2116123 318 FM it
. 3GSCLI3PIBSE49738 P o
2008 « Satum » VUE - FWD Engine C... |Pa...|00
121122 1:12PM
. Power St... |C. 47
Engine C.. |C.. (00
= Engine C.. |C.. |00
Engine C... [C.. |00
Engine C... |C.. |00
Fnaina 2 nn v
72034 M . Vehicle Configuration
150034 M Property Value Value Source  Select J

‘mitEO EmBER ~ o

OEF=~o = B
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= K

m € » clalalal

— Service Information 1
-

,_______________\

| 2017 Chevrolet Malibu (1G1ZBSSTIHF120375) 'Mallhu Service Manual Israel, N America 9460077

- X
‘H&@@@"‘B‘"

Search | documen|

Fastener Specifications  RPO Code List Items

Basic Search [Search By Phrase] ‘_ [ ———

matching |all
tMaster Electrical C List

————

Search Help

v of these keywords : |
Diagnostic Starting Point

Diagnostic Trouble Code List Svmutam Lst cnntm\ Module References

[1

Select a Service Category Type:

=+

Bulletins By Category
View All Bulletins

jo
[Cio]

Campaigns
Preliminary Information

®E m

Ereface
General information

®

)

Body Hardware and Trim
Body Repair
Body Systems

[

]

Brakes

Diagnostic Overview, Starting Point, and Programming
Driveline/Axle

Driver Information and Entertainment
Engine/Propulsion

HVAC

Power and Signal Distribution

Roof

Safety and Security

Seats

B ®

€0 o

50
v
BEEEE®

o

#

Steering
Suspension
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-
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Service Information
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. — . .
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*- =71 | Injector 1 X- =12 *- =71 | Injector 3 x- 1|4
1 1 1 1 2
G18
High
= -]Z Press
X Fuel F
B310
Fuel 3
Pressure/
Temperature
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Conclusion

» The VIN mismatch is a serious flaw.
There were 11 different variants of this
engine family introduced by 2017.

» There was a considerate amount of
work completed by the repairing shop.

» The quick fix is not the way to go on
modern day automotive products.

Check for Codes/TSB’s Search

A Case Study

4/7/2023
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Observations Noted

» This vehicle was received from another
repairing shop, the shop has replaced the
following items: Fuel Injector and MAF
Sensor.

» The shop owner is requesting a
diagnosis be performed.

» Once code information was obtained, a
code review and TSB search was

performed. b v

2017 Pathfinder

Code P219F stored in memory —Air Fuel Ratio Imbalance
(Cylinder No 4)

4/7/2023
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Possible Causes

* Fuel injector

* Exhaust gas leaks

* Incorrect fuel pressure
* Mass air flow sensor

* Intake air leaks

*Lack of fuel

4/7/2023
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Possible Causes

*Incorrect PCV hose connection

 Improper spark plug

* Insufficient compression

 The fuel injector circuit is open or shorted
*ignition caoill

* The ignition signal circuit is open or shorted

ST Seminars
ional Traini ri:

Automotive Experts

+ /B 20 4

@ 2017-2018 PATHFINDER; MIL ON WITH DTC P219F (Powertrain Management) - ALLDATA Repair — *
nt/1233/itype/100/tsbs/20180326151611894/selfReflink/tr.. A g | ] = 2 ()

G fj https://my.alldata.com/repair/#/repair/vehicle/56861 /component/

% Center of Leaming... D Thank12w - Free D... Q ProDemand Autom... Direct-Hit -- Create.. 8. Amazon.com Shop... = AESWAVE = ACE Misfire Detecti...

2017-2018 PATHFINDER; MIL ON WITH DTC P219F

APPLIED VEHICLES: 2017-2018 Pathfinder (R52)
APPLIED ENGINE:  VQ35DD (direct injection)

IF YOU CONFIRM

The MIL is ON with DTC P219F (AIR-FUEL RATIO IMBALANCE [CYLINDER 4]) stored,

And

There are no drivability issues.

£ Type here to search

X

4/7/2023
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@ 2017-2018 PATHFINDER; MIL ON WITH DTC P219F (Powertrain Management) - ALLDATA Repair — (m) *

< O {5 https://my.alldata.com/repair/#/repair/vehicle/56861 /component/1233/itype/100/tsbs/20180326151611894/selfRefLink/tr..  AY g » o = 2 Q

a ¥ Centerof Leaming.. [7 Thankl2w=-FreeD.. 5! ProDemand Autom.. Direct-Hit -- Create.. 8. Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. > | [] Other favorites Q

™M &

[A\]

A X -
& ACTION

M

Refer to step 6 in the SERVICE PROCEDURE to confirm this bulletin applies to the vehicle o

you are working on. &

W

4

+

o
o) (o) 5= (€3 P
s e = = ¢ ic & 9 EmEH ~ 0 BEZS -~

Perform Visual Checks

ST Seminars

Professional Training for Automotive Experts
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2017 Hyundai Santa Fe — 3.3 Liter Engine

ST Seminars
sional Training for Automotive Expert:

Customer Concern

» Customer was driving his vehicle and the engine
stalled

» The vehicle was towed in and it was determined
that the Intake Cam Phaser on Bank 2 came
apart

» The engine was reassembled and a code P0019
was stored in memory. (Crank-Cam Correlation)

» The first plan of attack was to locate the PCM

ST Seminars
ssional Training for Automoti

37



Engine Control System (G6DH : LAMBDA II 3.3L GDI) (1) SD313-1
PCM Terminal Information
i =)
=)
DESCRIPTION [PM|COLOR| DESCRIPTION [ANICOLOR] DESCRIPTION [PIN]COLOR] DESCRIFTION
CCAN Low) & ¥_[JATIO0_VFS Gr_|ECTS Sgnal ©_[VIV 2 Cotiel
- - |- k] 2l B S = R_| CMPS Bank #1(EX) Signal
- I- PRk Fresree Seova (Gownd__| 1] _Gr_| CiFan Reley Gonket i [ATy Sgrel - I G| CMPS Bank 510N} Signal
P Gr_|APS 1Signal 72| O | ARernator (COM) G_|IAT|Output Speed Signal r | (HI) - 1.
B _|Ground =5 Bl - (51 P _[cibS Sasks12NEX, Poer Oxgen Sensor =1 (L0 P
8 [Ground = F 74| _R_| WMo DataLine [ TPS Power Shisid Ground v
- — I e - Finock Sensor =2 (LOY !
=1 el | % - F_[Sien Swicn Finock Sensor 21 (L0J G_|[ATiSoenoi Power 1
Vi CGP-GAN g 3| Gib | Broke Light Suich 77| L | Memory Pover I ] 510 0| [ATjSolenois Power2
G | C-CAN (High) G/B |[AT]PositionSwitch (S1) - |- Br | CAIPS Bank 22/ 1 INEX) Grownd. Gr VTI26B_VFS
G_|FiPs Sgnal Br_|[AT]PostionSwitch (52] WA o 5 5
Fa G_|[AT/PostionSwitch (53) 6 [ Ground i [ EX) Signal | 80 W/B [ETC Motor ()
o Gr_|[AT|PositionSwitch (S3) -1 [ - 1- L_|ETC Motor (LO]
Er_|APs 1 Power - b W] P |WAPEPS Power P | Oxygen Sensor=3 Feater
P _|APTAPS Pover [ 8] 5 |ignivon Coll 23 Gontal P8 | Oxygen Sensor
O | Fusi Level Sensor - Gr sl - 1 Gr_|FPRV Control
- - & 3 51| Vi [[ATILIE VFS Gi/B [Injecior =2 Cantrol
=1 = = W 52| P [ATUDVES irjector =5 Cantrol
-1 W_|UNDiagnosto Data e B[O Temp SensorGround |51 B_|ajss © cor=i Contol |
- 1. - |- - . 54| WB |[ATOulput Power Control
Ei_| Biake TEST Swildh - Gi_| CVIPS Bank =2M) Signal [55] W _|(ATION Temp. Seasor (+] Contiol
: s - | A_|AP52Powe 2| L [Wiper Motor Input Si| B [MAPECTS@PS Ground irjecior =1 Conrol
. 57| G/B_|FiPump Fey Cortl V40 MO - - Bl - |- 57| UB | [ATJON Temp Sensor -1 Oxygen Sensor &1 Heater
W[ Aemator (FR] B |- - 39| W _|[ignivon Col =1 Contral | 58] Gr_| Oxygen Sensar=4 () 78 [ Oxygen Sensor=2 Heater
= - 55| 870 495 7 Ground 6 |Snsen Bl . | S| w [0 i) G_[CVVT (£X). Bank2
=1 80| B [APS 1Ground Gr it Contral Conted 2 3 CON_VFS o] Br |0 Sensof 23 (LO) UB
[ CNATART Inpit 81| Br |15 Ground GIB_|FPunp Ry Coote im0 ]l [ 7| AT[3SR_VFS o - |- VT (M) - Bank 2
Vi _| Ral Pressur Sensor Signal] |62 5 %] or |cov ) [ATSS A &) - CVVT (M) Bank 1
Gr_|[AT] Up Shit G| & |APTGound i B E) [AT]ingut Speed Power | €3] G/6 &) Igniton Cod 22 Contral
B | Ground &l . |- sl . £ - B4| W | Oxygen Sensar 22 (LO) ignion Cod =6 Control
=k 8| L _|FiPs Power | o Contol etsy O ipui fl [31]_B1_| 175 Grouna. 85| G _[viv.1 Conol ignion Cod 23 Control
: & - |- WP Contiol Rekty 0 ipot fll [ 32| B | ClPS Gask £ ZIEX, Ground [66] G _[PCSV Contral =
- - 5| G |apT 33| Br_|Owmgensemsor=4(0) [e7] - |-
Br | CCP-CAN (Low) %8| P |APS 2Signal | TP5 2 Signal C1E

# [AVT] : See Automatic Transaxle Control System (SD450)
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Yellow Wire

H

Oil Control
Valves

— i
C100-B
_;PII_]OOLOEI DESCRIPTION ﬁNlCOLm DESCRIPTION E’EICOLOR DESCRIPTION
Y _|[AT]OD VFS 35| Gr |ECTS Signal [e) 9 L
i I e
Gr | [AT]input nal 7| - |- 3 (IN) Sgn.
G _|[ATOutput Speed Sgnal | 38| Gr | Oxypen Sensor 21 (HI) 2 - |-
-] P__| CAPS Bask SV2INEX) Power _|39] G | Oxygen Sensor 21 (LO) 73| P | CUIPS Bask 22/1INEX) Power
6 | Gr |TPS Power 40| B | Shield Ground 74| Y |ignition Cod 25 Control
7 - |- 41] Y [Knock Sensor #2 (LO) 5] - |-
8| P |Stant Switch 4 P _lK 21100 76] G |[ATISolenoid Power 1
8| O |BPSSignal 43| G |CKPSLO 77| O [[ATSolencid Power 2
10| W _|Od Temp_Sensor Signal . m 78| Gr_|[AT)268_VFS
- |- s . |-
12] G |TPS.1 Signal 46| G [CMPS Bank =2(EX) Signal B0 | W/B | ETC Motor (HI)
13] Y |MAP Sensor Signal - 1. 81| L [ETC Motor (LO)
14] W |intake ArTemp Sensor 48| P |MAP/EDS Power 82| P |Oxygen Sensor=3 Heater
15| W/B | Vehice Speed input 49| B |igntion Cod =3 Control 83| P/B | Oxygen Sensor =4 Heater
16] Gr |[Knock Sensor =2 (Hi) so| - |- 84| Gr |FPRV Control
- = 1] Y8 |[ATLINE VFS 85| Gr/B | Injecior 52 Control
18] W JCKPSHI 2] P |IATIUD_VFS 8| O [Injector =5 Control
53] R |[ATISS B 87| Y or 23 Control
0] - |- 54| WiB |[AT)Output Speed Power | 88| G | injecior 56 Control
1] Gr |CMPS Bank 22(IN) Signal |55] W |[[AT)Od Temp. Sensor(+) 8| R |injecior 24 Control
22| L |Wiper Motor input S6] B [MAPECTSBPSGround |%| B |injecior 21 Control
23] - |- 57| LB [JATION Temp. Sensor(-) |91| P |Oxygen Sensor=1 Heater
24| W |ignition Coil #1 Control 58| Gr | Oxygen Sensor 24 (HI) 82| P/B | Oxygen Sensor 52 Heater
25| - |- 53] W [ Oxygen Sensor 23 (HI) 93| G |CWWT (EX).Bank2 ——
26| Br |[AT]T/ICON VFS 80| Br | Oxygen Sensor 23 (LO) 94| LB |CVVT (EX)- Bank 1 <
21| G _[|NT]3SR_VFS e1] - |- S| W |CVVT(IN)-Bank2
28| O [|ATSS A 82| - |- %[ L |CVWT(N)-Bank1
28] L |[AT]input Speed Power 83| G/B | Oxygen Sensor #2 (HI) 97| G |igntion Col 22 Control
] - |- 64| W |OxygenSensor#2(LO) |98| L |ignition Cod 26 Control
31| Br |TPS Ground 65| O [VIV. 1 Control 99| R |ignibon Coid =4 Control
32| B |CMPSBask #120NEX) Ground (66| G | PCSV Control 1w - |-
33| Br_|Oxygen Sensor =4 (LO) 67 - |-
34| w |TPS. 2 Signal 6] - |-
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VVT Testing

1. Scan Tool:
» Read codes
»P0019 stored in memory
» Determine how cam position is displayed

» Cam Position cannot be determined based on
scantool information

» Solenoid/actuator duty cycle commands

»Brake torque performed; duty cycle was noted to
always be at zero degrees

VVT Testing
1. Scan Tool:
»Error pids
»No error pid information is shown
» Desired position pids

»Desired position pids always show zero degrees
(maybe due to the PO019 code that has set)

» Check for bi-directional capability

» There appears to be no bi-directional capability due
to the PO019 code that has set

4/7/2023
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i & E & @ B &8

Hyundai > Automatic selection > Control unit > ENG (Engine) > Trouble codes BN VCMb 23] 14.4V

ECU information Trouble codes

DTG Ieligent dlegostis
D@A Trouble codes
s Crenlshet posion (GKR) = Cemshet posiien
Pending

(EMP)Icorrelation((Banki2isensoerBl(exhaust))
|ﬁ Live data

@ Active test

@& Special function n

i & E & @ B &

Hyundai > Automatic selection > Control unit > ENG (Engine) > Trouble codes AN\ Vb [£314.5V
ECU information Trouble codes
DTC Ineligentaiagnostics
D@A Mroubleicodes
Al Crenlshet pesitton (EKP) = Cemeieit posiion -
(EMP)Icorrelation((Banki2isensoerBl(exhaust)) )
|ﬁ Live data
@ Active test

@& Special function n
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DTC Description

PCM moenitors timing misalignment while no active faults are present with fully warmed up engine oil at idle. If the timing is misaligned PCM determines
that a fault exists and a P0019 DTC is stored.

DTC Detecting Condition

Item

Detecting Condition

Possible Cause

DTC Strategy

Determines if CAM target is aligned correctly to crankshaft

Enable Conditions

No active faults

Fully warmed up at idle

Case 1
Threshold

1 tooth misalignment at greater than 80 "C(176 °F) and less than 90
°C(194°F) of engine oil temperature

value
Case 2

2 tooth misalignment at lower than 80 °C(176 °F) or higher than 90
°C(194°F) of engine oil temperature.

1 loosened CKPS

2 Timing Misalignment

Diagnosis Time

Continuous (Within Tmin.)

MIL On Condition

2 Drive Cycles

' Intake Cam Phaser Bank 2
sprocket has a total of 38
teeth

Intake Cam Phaser Bank 2
came apart while the
owner was driving the
vehicle

4/7/2023
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E=EEEEEREE (B[ |« @0 |m=ZE b MEE Db« b]- + = g %

& G 6 s % P Gt ® & o
GROUP NUMBER X
@ HYIJ n D n I ENGINE 19-EM-001H
DATE MODEL(S)

LAMBDA ENGINE TIMING CHAIN AND

RN CRANKSHAFT SPROCKET PARTS INFORMATION

Description: This bulletin provides information regarding the changes in the timing chain and the
crankshaft sprockets on certain Azera (HG), Santa Fe/Santa Fe XL (NC), Genesis (BH/DH), Genesis
Coupe (BK), and G90 (HI) vehicles equipped with Lambda 3.3L / 3.8L GDI engines.

Applicable Vehicles:
s 2012-17 MY Azera (HG)

s 2013-18 MY Santa Fe and 2019MY Santa Fe XL (NC) 0
s 2012-14 MY Genesis (BH) with 3.8L GDI engine @
s 2015-16 MY Genesis (DH) with 3.8L GDI engine
* 2013-16 MY Genesis Coupe (BK) with 3.8L GDI engine
Parts Information:
@ ® ik & m &
58 O Type here to search O o n e ™ i m . s m a TAF AR TS D ED 15::::‘11 ‘\,
(03[ |« Tl [ 22 M 2| D I bl -] + - o X
5 B & ¢ @ 8 o
Applicable Vehicles:
. 201217 MY Azera (HG) Cranlkspaft sprohcket has a X
« 2013-18 MY Santa Fe and 2019MY Santa Fe XL (NC) total of 19 teet
e 2012-14 MY Genesis (BH) with 3.8L GDI engine
e 2015-16 MY Genesis (DH) with 3.8L GDI engine
e« 2013-16 MY Genesis Coupe (BK) with 3.8L GDI engine
Parts Information: A
1
1
i
1 {
v @
A: Timing Chain B: Crankshaft Sprocket C: Tooth root diame(® v ®
Part Name PR AT Remai
OLD NEW -
2’;‘;"‘& 24312-3CGA2 24312-3L100 | (Timing Chain: QTY 2 required)
(Crankshaft Sprocket: Both LH and RH required)
Crankshaft | 23121-3CGA3 (LH) | 23124-3L100 (LH) | | 0 oo
@ ® ik & m &
58 O Type here to search O o n e ™ i m . s m a T48F AR TS D ED 15::::‘11 ‘\,
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s ek =] = | | 2]

//my.alldata.com/repair/#

SRR EE R EE TR R RS = Bl
s B G ¢ 2 o

Tci:'r:‘i'flg 24312-3CGA2 24312-3L100 ‘ (Timing Chain: QTY 2 required)
ain
i (Crankshaft Sprocket: Both LH and RH required)
23121-3CGA3 (LH) | 23121-3L100 (LH
Crankshaft (LH) (LH) NEW and OLD part numbers cannot be
Sprocket | 93122.3cGA1 (RH) | 23122-3L100 (RH) \ interchanged.

Whenever a replacement Short Engine Assembly is being installed or if any Timing Chains
and/or Crankshaft Sprockets require replacement, install all NEW corresponding part
numbers listed above as a set.

@e

NEW and OLD parts should never be interchanged due to the different tooth root diameter
of the LH/RH Crankshaft Sprockets and the corresponding Timing Chain.

Circulate To: General Manager, Service Manager, Parts Manager, Warranty Manager, Service

& & E F @ @& Y AR GO AN N B

B O Type here to search

\ ’ Intake Cam Position
\ L Sensor Bank 2

y—

& ‘ 1 .
B 0 conovoe
-~ EEEE|
o o S e

-

—— N

%
| A new valve cover was
replaced as a result of the
Cam Phaser Failure on Bank 2
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9 Intake Cam Position
.

4 Sensor Bank 2

Gray Top with Black Body
\J

,‘

Exhaust Cam
Position Sensor
Bank 2

4/7/2023
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Intake Cam Phaser
Bank 2

Exhaust Cam Phaser

Bank 2

Damage to Block from
Intake Cam Phaser
Bank 2 Failure

4/7/2023
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Hyundai = -
n = =

Hyundai > Automatic selection > Control unit > ENG (Engine) > Live data

®

. ECU information Neme @ 9 items selected

a [002]Actual engine speed &

’@A Trouble codes
g i a [003]Target idle rpm &
ivedata
E [064]Camshaft control condition &)
t‘@\o oY Active test

” E [125]Exhaust camshaft desired position (Bank 1) &)
r@gzo Special function

a [126]Exhaust camshaft actual position (Bank 1) &)

. a [127]Exhaust camshaft desired position (Bank 2) &)
Vehicle

running at E [128]Exhaust camshaft actual position (Bank 2) &)
Idle

E [129]Exhaust camshaft phaser 1 duty cycle &)
E [130]Exhaust camshaft phaser 2 duty cycle &

= = E ¢+ ¢ W

Cancel All Show all  Graph merge To top Setting Clear data

Vevg

Q

Ao\ Vo, 14.6V

Velus Unit
1176 RPM
1180 RPM
off )
0.02 °
-0.1 °
0.02 °
0.02 °
0 %
0 %
@ . «
Freeze Record Review Back

=

Hyundai = -
n = =

Hyundai > Automatic selection > Control unit > ENG (Engine) > Live data

®

ECU information Neme @  7items selected

a [002]Actual engine speed &

’@A Trouble codes
b | a [019]Vehicle speed &)
Liveldatal
E [064]Camshaft control condition &)
t‘@\o oY Active test

” E [125]Exhaust camshaft desired position (Bank 1) &)
r@gzo Special function

a [126]Exhaust camshaft actual position (Bank 1) &)

. a [127]Exhaust camshaft desired position (Bank 2) &)
Vehicle

acceleration E [128]Exhaust camshaft actual position (Bank 2) &)
of 49.71 MPH

B2 = E ¢ ¢ W

Cancel All Show all  Graph merge To top Setting Clear data

(O] Bd veme

Q

BN Ve 14.5V

Velus Unit
1418 RPM

49.71 mph
off ]
0.02 °
0.09 °
0.02 °
0.02 9

©

Freeze Record

=

«

Review Back
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Hyundai = -
;e

Hyundai > Automatic selection > Control unit > ENG (Engine) > Live data

®

. ECU information Neme @  7items selected

a [002]Actual engine speed &

'@A Trouble codes
™ | E [019]Vehicle speed &)
Liveldatal
a [064]Camshaft control condition &)
t‘@\o oY Active test

” E [125]Exhaust camshaft desired position (Bank 1) &)
r@‘@zo Special function

a [126]Exhaust camshaft actual position (Bank 1) &)
. E [127]Exhaust camshaft desired position (Bank 2) &)
Vehicle

acceleration a [128]Exhaust camshaft actual position (Bank 2) &)
of 51.26 MPH

= = E ¢ ¢ W

Cancel All Show all  Graph merge To top Setting Clear data

B Q
AN Vs 14.5V
Velue Uniit
1462 RPM
51.26 mph
off )
0.02 °
0.33 °
0.02 °
0.02 &

©

Freeze Record

«

Review Back

Labscope

ST Seminars

Professional Training for Automotive Experts

4/7/2023
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VVT Testing
1. LabScope:

» Perform a Relative Compression Test

» Test Results: Good
» Perform a Cranking Vacuum Test

» Test Results: Slight deviation noted in pattern
» Perform an In Cylinder Test

» Test Results: Slight deviation noted in pattern

ST Seminars
ssional Training for Automotive Expert:

Relative Compression Test and Vacuum
Waveform Analysis

ST Seminars
i | Training for i

4/7/2023
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Ignition Coil
No. 6 was used

as a Synch
Pin No 98 at
PCM

Engine Control

rstem (G6DH : LAMBDA II 3.3L GDI) (7)

SD313-7

rom Engine|
Contcl Relay|
(SD313.5) E

g
K} e
i —" o -
058 058 058
1,258 1258 i ;
i ! 038 18
NG ... NgEcn[ER] See Ground
12581 1258 085w 0258 085v osscffosse Distubbon 058
24 a9 7 o7
passrsssciilnussseveatilcass e o8
#1 = =5 =2
= ignition Coil Contral
cE EE) o
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(= Picoscope 6 Automative = a X
File Edit Views Measurements Tools Automotive Help
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L= PicoScope 6 Automotive - a
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VVT Testing
2. Scope In Cylinder:

» Perform cranking and running
compression checks

»Cam Timing appears to be Off

» Determine true TDC of crank sensor
signal (Shown Later)

» Determine crank sensor reluctor “degrees
per tooth” (Shown Later)

ST Seminars
ssional Training for Automotive Experts

4/7/2023
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VVT Testing

3. Scope Crank Cam Synch:

» #1 coil vs crank sensor vs cam sensor (S)
»Cam and Crank sensor were evaluated

» check crank to cam for proper
relationship, to determine belt or chain
alignment and stretch

» There appears to be a Cam Sensor Issue

ST Seminars
ssional Training for Automotive Expert:

VVT Testing
3. Scope Crank Cam Synch:

» Determine crank sensor reluctor “degrees
per tooth”

» The crankshaft sensor signal has a 60-2
design. You would divide 360 degrees/60
teeth = 6 crank degrees per pulse.

ST Seminars
ssional Training for Automotive Experts
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Engine Control System (G6DH : LAMBDA II 3.3L GDI) (10) SD313-10

Camshaft
Position Sensor
Intake 1 and 2
Pins 21 and 71

Notes from Hydundai

»Normal waveform of CKPS & CMPS at idle.

»O0ur example shows a typical Crankshaft Position
Sensor (CKPS) and Camshaft Position Sensor
(CMPS) waveform at idle. If the 17th signal of the
CKPS after missing tooth of the target wheel is
aligned with the high signal of the CMPS at idle,
PCM recognizes that Synchronization between
CKPS and CMPS is completed.
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¥ Oscilloscope
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Camshaft Position Sensor - Exhaust

Notes: The valve cover was damaged as a result of the Intake
cam phasor coming apart. The valve cover included a new
exhaust cam sensor
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Calculations

» The crankshaft pulley has 19 teeth in total.
You would divide 360 degrees/19 teeth = 19
degrees of crankshaft rotation per tooth.
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Calculations

» The crankshaft sensor signal has a 60-2
design. You would divide 360 degrees/60

teeth = 6 crank degrees per pulse.

e Bt yew Memsemess ok Atomeive tidp

ol

4 |
360 degrees/60 & |
- Teeth =6 crank [~
« | degrees per tooth. ‘\ Cam Sensor
J I\ Signal Exhaust
- | Bank2
4
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You must look at the rising edge and then the falling |

edge of the long cam pulse to evaluate properly

oH =€

— B3 s B3 b 33

N — T
N

ST Seminars
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1 crank
tooth =
19 crank
degrees

Calculations

> If the processor (PCM) thinks the we are 3

pulses off, this would equate to 18 crank

degrees. The PCM will set a Code P0019

3 pulses =
18 crank
degrees

ST Seminars
ssional Training for Automotive Experts
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m Timing Mark Inspection
1.1G "OFF". Check the timing mark is correctly aligned

Reference :

Kearmsc

2. Is the timing mark correctly aligned?

ﬂ L Type here to search

B Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and go to "Verification of Vehicle Repair”
procedure.
P Repair or replace as necessary and then, go to "Verification of Vehicle Repair” procedure.
IZ Parts and Labor (Camshatft Position Senser) - ALLDATA Repair = (=} X
< O (8] https://my.alldata.com/repair/#/repair/article/5638 nponent/226/itype/189/nonstandard//selfReflink/false A 8 1] 0 <= : (s
8 Center of Leaming... 3! ProDemand Autom... Direct-Hit -- Create.. 8. Amazoncom Shop.. [ Thankl2w—FreeD.. <= AESWAVE <= ACE Misfire Detecti.. > | ) Otherfavorites Q
= ALLDATA Re pa ir %) Diagnostic Hotline &
i Change Vehicle Bookmarks Library Request Conversion Calculator Technician's Reference - Repair Q, o
2017 Hyundai Truck Santa Fe FWD V6-3.3L = community () Y
Parts and Labor n e o
Vehicle » Powertrain Management » Sensors and Switches - Powertrain Management > Sensors and Switches - Computers and Control Systems > Camshaft Position Sensor (57
> Parts and Labor
w
peonuaTon
- ) -
= Description and Operation
Parts OEM PART # PRICE "% Components 0
. Electrical (OE)
Camshaft Position Sensor : 393183C500 1 12095
@ Camshaft Position Sensor
Remove & Replace
Service and Repair
Powertrain Control Procedures
Camshaft Position Sensor, R&R B 04 . o
Specifications
Electrical
B
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Camshaft Position Sensors

Black Top with Grey Body

This was the sensor that was sent per the
dealer with the new valve cover assembly

Grey Top with Black Body

This is the sensor that should have been sent

Part No. 393183C510 vs 393183C500

4/7/2023
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& (&) ) hitps://www.partshyundai.com/oem-parts/hyundai-engine-camshaft-position-sensor-393183c510 @ % [ a3 *T @ 3 2
PARTS’( VN # Home @ TrackOrder & ContactUs & My Account
T8 No vehicle Selected v Part Number(s), Keywards, or VIN n
Englne Camshaft Position Sensor - Hyundai (39318-3C510) ° BlaCk TOp Wlth Grey
019 Hyundai Body
MSRP:
¥ Discount:
— T~ Sale Price:
% f 4 \‘ ‘ & Make sure this part fits your car» |
L
f Mani ulmum Wanam Gunianl‘ted Fitment
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S ™ ADD TO CART
/ Manufacturer Wartanty Gueranteed itment
Minimum of 12 Months the correct parts
Shop with Confidence In-House Experts ‘@
Your Informatian is safe We know our products ®
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=]
B —_ . .« . .
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Relative Compression Test and
Vacuum Waveform Analysis
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Crank and Cam Signals
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Scan Data

Hyundai
V4.00

A ®E & @

= Q

Hyundai > Automatic selection > Control unit > ENG (Engine) > Live data

N Ve 14.3V

ECU information
Ko, Trouble codes
K llive'data

& Active test

@B Special function

I ©  7items selected Velus Uniit

[064]Camshaft control condition &) off
a [125]Exhaust camshaft desired position (Bank 1) &) 0.02 °
a [126]Exhaust camshaft actual position (Bank 1) &) -0.16 2

L E [127]Exhaust camshaft desired position (Bank 2) &) 0.02 2
[128]Exhaust camshaft actual position (Bank 2) &) 0.02 °
[129]Exhaust camshaft phaser 1 duty cycle &) 0 %
a [130]Exhaust camshaft phaser 2 duty cycle &) 0 %
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Hyundai
V4.00

A ®E & @

= Q

Hyundai > Automatic selection > Control unit > ENG (Engine) > Live data

N Ve 14.3V

ECU information
Ko, Trouble codes
K llive'data

& Active test

@B Special function

©  7items selected

Velue Unniit

[064]Camshaft control condition &) On
a [125]Exhaust camshaft desired position (Bank 1) &) -6.71 °
a [126]Exhaust camshaft actual position (Bank 1) &) -6.21 2

L E [127]Exhaust camshaft desired position (Bank 2) &) -6.71 2
[128]Exhaust camshaft actual position (Bank 2) &) -7.21 °
[129]Exhaust camshaft phaser 1 duty cycle &) 46.27 %
a [130]Exhaust camshaft phaser 2 duty cycle &) 47.84 %

Hyundai
V4.00

A ®E & @

= Q

Hyundai > Automatic selection > Control unit > ENG (Engine) > Live data

N Ve 14.3V

ECU information
Ko, Trouble codes
K llive'data

& Active test

@B Special function

©  7items selected

Velue WUni

[064]Camshaft control condition &) off
a [117]intake camshaft desired position (Bank 1) &) 0.02 °
a [118]Intake camshaft actual position (Bank 1) &) 0.01 2

y E [119]intake camshaft desired position (Bank 2) &) 0.02 o
[120]Intake camshaft actual position (Bank 2) &) -0.19 °
[121]Intake camshaft phaser 1 duty cycle &) 0 %
a [122]intake camshaft phaser 2 duty cycle &) 0 %
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Hyundai
V4.00

h T =

Q

Hyundai > Automatic selection > Control unit > ENG (Engine) > Live data

N Ve 14.3V

ECU information
Ko, Trouble codes
|d lliveldata

& Active test

@z Special function

©  7items selected Velus Uniit
a [064]Camshaft control condition &) On

a [117]intake camshaft desired position (Bank 1) &) 9.4 °
a [118]Intake camshaft actual position (Bank 1) &) 9.56 2
k4 [119]intake camshaft desired position (Bank 2) 9.4 .
a [120]Intake camshaft actual position (Bank 2) &) 9.01 °
E [121]Intake camshaft phaser 1 duty cycle &) 43.53 %
a [122]Iintake camshaft phaser 2 duty cycle (+) 45.49 %

Test Procedures
Case Study No 1

ST Seminars

Professional Training for Automotive Experts
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Engine Mechanical Analysis

using the 4 stroke cycle

2016 Dodge Durango

Loud Tapping Noise
(Obvious)

4/7/2023
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Observations Noted

» The misfire monitor on the vehicle has
been suspended.

» There are no misfire codes stored in the
controllers memory (PCM).

» There is an audible tapping noise
coming from the engine. It is not clear
which side of the engine it is coming from.

Description and Operation

4/7/2023
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Description and Operation

*The 3.6 liter (219.7 CID) flexible fuel V-6
engine features Variable Valve Timing (VVT),
Dual Overhead Camshafts (DOHC) and a
high-pressure die-cast aluminum cylinder
block with steel liners in a 60° configuration.

ST Seminars
sional Training for Automotive Expert:

If the engine has experienced a
catastrophic failure, THE INTAKE
MANIFOLD MUST BE REPLACED!

4/7/2023
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Front of Engine .
n 3
T N -
Driver Side |3 & =, |2 P sid
river Side Y [ assenger Side
3z B w | 3 g
— / B
& o )
(93]
3.6 Liter Engine %

Description and Operation

*The 3.6 liter engine has a chain driven
variable discharge oil pump with a two-stage
pressure regulator for improved fuel
economy. The exhaust manifolds are
integrated into the cylinder heads for
reduced weight.

ST Seminars
i | Training for Automotive Experts

4/7/2023
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Description and Operation

*The cylinders are numbered from front to
rear. The right bank is numbered 1, 3, 5 and
the left bank is numbered 2, 4, 6. The firing
order is 1-2—-3—-4-5—-6. The engine serial
number is located on the left side of the
cylinder block at the transmission flange.

ST Seminars
sional Training for Automotive Expert:

M Service Library - g ®
< O (3 https://library.fcaservices.com/web/secure/disciplines?config-level=YEAR_MODEL_ENGINE&iconfig-id=0998d01a-b096-11... A {3 m O = 2 L!‘)
FreeD.. 3} ProDemand Autom... Direct-Hit -- Creste.. @, Amazon.com Shop.. ~ AESWAVE == ACE Misfire Detecti.. > | F] Other favorites Q,
‘Eosaioa w D O ¢
2015 » WD - DODGE DURAN... » 36LV6V.V.T. » Search misfire x =
» i
51309000016 - Ticking/Tapping Noise From Upper Engine Ar... SFEEDBACK & ¢ @ @Q
= | B
o &
o w
4 Service & Parts ~
rmorem. STICK WITH THE SPECIALISTS®
W eomaogr —stosce=c . Jeep @ +
STAR Case =
Case Number: S1309000016
Release Date: 03/18/2014
Symptom/Vehicle Issue: Ticking/Tapping Noise from Upper Engine Area with Possible Misfire o
DTCs
&3

g = ™ mic E ®

o EmEBHR~-20BET®

ﬂ L Type here ta search T
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M Service Library - g x
< O (3 https://library.feaservices.com/web/secure/disciplines?config-level=YEAR_MODEL_ENGINE&config-id=0998d013-b0 A e » o = 2 1‘-)
¥ Center of Learning.. [ Thankl2w-FreeD.. ! ProDemand Autom... Direct-Hit -- Create.. 8. Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. > | [] Other favorites Q,
@ 3 i StartChat K W D &
; 2015 » WD - DODGE DURAN... » 36LV6V.V.T. » Search misfire x —
M
$1309000016 - Ticking/Tapping Noise From Upper Engine Ar... SFEEDBACK & & @ Q@ ©
. G
Symptom/Vehicle Issue: Ticking/Tapping Noise from Upper Engine Area with Possible Misfire
O DTCs &
m . g : ; ; ; w
Diagnosis: Remove components required to gain access for proper inspection of each rocker arm
ke roller bearing for missing or worn needle bearings and damage to the corresponding cam lobe (Fig.1 & &
Fig.2). Please note that this condition is typically found on vehicles with mileage accumulation of 15K
miles or more. i

NOTE: This failure may also set the following DTCs for various cylinder misfire.

+ P0300 Multiple Cylinder Misfire
¢ PO0301-P0306 - #1 - #6 Misfire

M Service Library - g x

& G 5 https://library.feaservices.com/web/secure/disciplines?config-level=YEAR_MODEL_ENGINE&config-id=0998d01a-b096-11.. A g M & | = 2 |J

¥ Center of Learning.. [ Thankl2w-FreeD.. ! ProDemand Autom... Direct-Hit -- Create.. 8. Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. > | [] Other favorites Q,

& A & startchat &

2015 » WD - DODGE DURAN... *» 3.6LVBV.V.T. » Search misfire x bl

» M
$1309000016 - Ticking/Tapping Noise From Upper Engine Ar... SFEEDBACK & & @ Q@ ©

(<]

&

L

@
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M Service Library - g x
N ) https://library feaservices.com/web/secure/disciplines?config-lavel=YEAR_MODEL_ENGINE&: d01a-b0S6-11.. A g M & | = 2 - LJ\
41 Center of Leamning.. [ Thankl2w~-FreeD.. ! ProDemand Autom... Direct-Hit -- Create.. 8. Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. > | [ Other favorites Q,
Start Chat &
™ 2015 » WD - DODGE DURAN... *» 3.6LVBV.V.T. » Search misfire x L
i
$1309000016 - Ticking/Tapping Noise From Upper Engine Ar... SFEEDBACK & & @ Q@ ©
[ <]
(Fig.1)
O &
o w
o @
+
(Fig.2)
Inspect the Hydraulic Lash Adjusters (HLA) for a collapsed condition.
. he STAR C 7 . if il [
Chrysler Group LLC Version 3

M Service Library - g x

< O 5 https://library.feaservices.com/web/secure/disciplines?config-level=YEAR_MODEL_ENGINE&config-id=0998d01a-b096-11.. = AY g | ] = 2 -
41 Center of Leamning.. [ Thankl2w~-FreeD.. ! ProDemand Autom... Direct-Hit -- Create.. 8. Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. > | [ Other favorites Q,

[ ]

& startchat - b0 &
2015 » WD - DODGE DURAN... *» 3.6LVBV.V.T. » Search misfire x L
3

$1309000016 - Ticking/Tapping Noise From Upper Engine Ar... SFEEDBACK & & @ Q@ ©
(<]
&
w
@

Collapsed HLA

i
(m]
(Fig.3) @
- = 0 Ic 8 " EmER ~ 2 0 B

89



(Fig.3)

NOTE: If the HLA feels spongy it does not need to be replaced. Replace only
collapsed HLA as shown in Fig.3

M Service Library - g x
< O 5 https://library.feaservices.com/web/secure/disciplines?config-level=YEAR_MODEL_ENGINE&config-id=0998d01a-b096-11.. = AY g | ] = 2 )
a8 ¥ Center of Learning.. [ Thankl2w-FreeD.. ! ProDemand Autom... Direct-Hit -- Create.. 8. Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. > | B2] Other favorites Q
[ L
= & startchat - b0 &

2015 » WD - DODGE DURAN... » 3.6LV6V.V.T. * Search misfire x L
M

$1309000016 - Ticking/Tapping Noise From Upper Engine Ar... SFEEDBACK & & @ @
[ «]
Good HLA
Collapsed HLA

o &

w

&

-t

I2) Engine - Specifications (Engine) - ALLDATA Repair = a S
& O [ httpsy//my.alldata.com/repair/#/repair/article/54483/component/8/itype/28/nonstandard, 11214/selfRefLink/false R @ v8 m O = 2
¥l Centerof Leaming.. [ Thank12w-FreeD.. 4} ProDemand Autom... Direct-Hit-- Create.. @, Amazoncom Shop.. = AESWAVE == ACE Misfire Detecti... Yahoo | Mail, Weath... > | E Other favorites
= 2015 Dodge or Ram Truck Durango 4WD V6-3.6L 1C4RDJDG9FC781987 !l Communityo ]
= ENGINE SPECIFICATIONS
0,
GENERAL SPECIFICATIONS

Description Specification

Type 60° DOHC V-6 24-Valve

Compression Ratio 10.2:1

Lead Cylinder #1 Right Bank

Firing Order 1-2-3-4-5-6

Description Metric Standard

Displacement 3.6 Liters 220 Cubic Inches

Bore and Stroke 96.0 x 83.0 mm 3.779in. x 3.268 in.
il 5 e 2o EIS o SEE ORI AT
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21 Engine - Specifications (Engine) - ALLDATA Repair = a =
& 3 O 5 httpsy//my.alidata.com/repair/#/repair/article/54483/component/8 ‘nonstandard/11214/selfRefl ink/false A g | ] o] o= g
Center of Leaming.. [ Thankl2w—FreeD.. 3} ProDemand Autom... Direct-Hit -~ Create.. 8 Amozoncom Shop.. = AESWAVE <= ACE Misfire Detecti.. Yahoo | Mail, Weath... > | [ Other favorites

o 2015 Dodge or Ram Truck Durango 4WD V6-3.6L 1c4rD L] Cnmmunilv@

i I
o) VALVE TIMING-INTAKE VALVES
A Description Specification
A\ lOpens 2° (ATDC)

Closes 82" (ABDC) or 262° (ATDC)

Centerline 128°

INote: Units are in crank degrees, using 0.1524 mm (0.006 in.) valve lift as the threshold.
b
]

VALVE TIMING-EXHAUST VALVES

L IDescription [Specification
-+ Opens 59° (BBDC) or 239" (BTDC)

Closes 12* (ATDC)

[valve Overlap 10°

[Note: Units are in crank degrees, using 0.1524 mm (0.006 in.) valve lift as the threshold

[Specification
Description
Metric [Standard A
ey . = W PSS & Q- - 3:55PM

R O Type hereto search ﬂ@ = - A Q’, icC G & & 3 @ O = = 1R S ~ o B

Cranking Vacuum Waveforms
Intake Stroke

ST Seminars

Professional Training for Automotive Experts
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Questions: Intake Stroke

»What cylinder(s) appears to be affected?
>

»Do we appear to have a mechanical
issue?

>

ST Seminars
ssional Training for Automotive Expert:

Relative Compression Test
Compression Stroke

ST Seminars
ssional Training for Automotive Experts
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Questions: Compression Stroke

»What cylinder(s) appears to be affected?
>

»Do we appear to have a mechanical
issue?

>

»What cylinder was affected on the Intake
Stroke?

>
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Cranking Exhaust Waveforms
Exhaust Stroke
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Questions: Exhaust Stroke

»What cylinder(s) appears to be affected?
>

»Do we appear to have a mechanical
issue?

>

»What cylinder was affected on the
Compression Stroke?

>

ST Seminars
ssional Training for Automotive Expert:

Running Exhaust Waveforms
Exhaust Stroke

4/7/2023
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Questions: Exhaust Stroke

»What cylinder(s) appears to be affected?

>

»Do we appear to have a mechanical

issue?

>

»What cylinder was affected on the
cranking Exhaust Stroke?

>

ST Seminars
ssional Training for Automotive Expert:

In Cylinder Analysis
Cylinder No 2
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Intake Cam — 2 Intake

Valve Cam Lobes are

Damaged (Cylinder No. 5)
oo\

Intake Cam Viewed from
a Different Angle
(Cylinder No 5)
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One of the Exhaust Cam
Lobes is Damaged

Exhaust Cam Lobe damage
viewed from another
angle.
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Conclusion

» The vehicle was repaired successfully
and the misfire monitor has been
reinstated.

» There are no misfire codes stored in the
controllers memory (PCM) per a test drive.

» The vehicle appears to be working as
designed.
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Test Procedures
Case Study No 2

2016 Dodge Caravan

Appears to Run Extremely Quiet
(Not So Obvious)
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Observations Noted

> The misfire monitor on this vehicle has
recorded a 1 trip Failure

» There is a P0O306 stored in the
controllers memory(PCM).

» The venhicle appears to run quiet and it
has been recorded that minor cylinder
misfire activity has been noted.

Check VIN Information
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Perform Visual Checks
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Check for Codes/TSB’s
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m 51609000004 - Customer complaint is that the vehicle has a ... & FEEDBACK
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STAR Case
Case Number: S1609000004

Release Date: 02/05/2016

Symptom/Vehicle Issue: Customer complaint is that the vehicle has a misfire, may
or may not have a DTC set for misfire. P0301, P0302, P0303, P0304, P0305, P0306.

Discussion: Once the vehicle has been inspected and it has been confirmed that
there is a misfire condition. Perform the normal misfire diagnostics, compression test,
leak down test, and swap the plug, coil and injectors. If all the tests are within
specifications, and the plug, coil and injector swap did not change anything replace the
lash adjuster and roller finger follower before removing the head.
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Diagnostic Process

» The STAR Case supports the
replacement of the lash adjuster and roller
finger follower.

» This vehicle is under a used car
warranty, the shop has suggested an
Engine Replacement.

» | have advised the shop that a
mechanical analysis should be performed.

Tests Performed

» Cranking Vacuum Test

» Running Vacuum Test

> Relative Compression Test

» Running Exhaust Waveform Test

4/7/2023
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Cranking Vacuum Waveforms
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Relative Compression Test
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ST Seminars

Professional Training for Automotive Experts

118

90,84

8064

6144

4224

23.04

[ES PicaScope 7 Autometive Early Access
h Scope Trigger
Stopped " =
) 1s/div 200 k57 185 A
A ocB (281
i
+600 A
B
+400V
c D
[ 2241
off
I DC|
¥ 1053
<
& 1665
Rulers
a 1377
Views
AB
€D
Wores Crannciioss 1089
€ I
‘f’:f:\"" N chanhiels g 13
o
5132 L
Relative

Compres s

sion <)

4/7/2023

127



[ES Ficascaps T Automoties Early Access = x
Scope Trigger Waveform o
o ‘ "l ® «4 & B & E ©
1 s/div 200 K55 185 A Single % Guidedtests  Auto st Opan Save Print Vehicle details Full
A DC|
600 A
D5P|
+600 A
o
B ol 2224 "7y
+400V
c DC,
B 2005 1034
off
D e <
« 1786 887
& 1567 7411
Rulers
. 134.0 5057
Views
AB
co
Craneiiees 1130 4403
Namh channels g1 pg 30.34
60.19 15.74
H T ‘-r'l T -
Relative wo O g iz i
Compres 473 1159
sion .
2 134
3000ms +10s 400.0 6000 7

Scope
1 s/div

[ES Picoscope 7 Automotive Early Access
Stopped

A i
504
osp

+600 A
B oc
201

400V
c oc
x1

Off

D

ese

sse

More..

A

Measurements

sion

Aulerz

H

Views
AB
co

Channel lsbeis

z

N3t channels

Relative
Compres

A AT
Trigger &

Simple edge
gle

185 A

Waveform
1

of 1

Guided tests

Save Pt Vahicle deails Ful

2224 n79
2005 103 .3
——— - -—-- ————— —-—— - —-—-—-—-—-—-—-—-—- |
1786 ! 887
156.7 74.11
134.9) 5953
113.0 4493
91.08 30.34
69.19 1574

| | .
s ot e a e _.
473 1.152
-13.4.

3000ms +10s

4/7/2023

128



E PicoScope 7 Autometive Early Access = X
B scope B Trigger e | Waveform — o=
R i zi ; m ¢ @ B & F B
} 1 s/div ] 185 A S""”‘izﬂ: A Guidsdtems  Autosstup Open Save Biee Vshickdsal Rl
i ol @@ ) ' 1 ' '
. “ A 604 A4 ' 1 [ i Uk
“ pe A ] n ] 1 v
+ ] 1 ] 1
£l +s00A : ! : H
| B . oz : L ! ! 1 179
+ ] ' ] ' W
1 z400v ' i ' ' '
e — ] ] ] ]
| ocll ¥ ] [ ]
= Al 2005 ' " " [ 1039
4 ] ] 1 ]
.,.‘ Off = ] 1 [ "
= o ] ] ' '
‘ D DCI < ] " ] ]
[ « e " [ '
1786 11 1 1 4 887
.,,J Off || " . | 1] (i ] '
- ; H 1 g Tl H H
' 0
i f " 1 Ly | 1,
e 1567 l " i ! ! 7411
More.. Rulers L) L] L) L) |
i ] i / i |
L) . " "
f \ E [ ] L] | ) 1 I‘.
' ] ] [ '
Measurements Views 1348 [ ' | I [ [ A
1 ] ] [ ]
[2 AB [ ] ] [ ]
' ' ] ] ]
L ] ] i ' '
Notes Channelisbes 113.0 " v " ' ¥ 449
] ] 1 ] '
[ v ] [ '
@ z i ] 1 [ '
Waveform L) ' |} H '
E hiath channiels f ' ' 1 ' N ' I " ' ' ] ] 1 1 1 . ] 1 1 1 1
ey o108 1 1 ' ] ] ] ] 1 i ] ' H H ! 1 ' ] ' ' [ ' . _—
[ i 1 " " (] ¥ 1 ' ] ] L] ] ' ] L} . ] ' 1 ' "
[l ' ' 1] " 1 " 1 0 " " ) ) ] 1 ] L] ] [ [ 1 n
[ [ ' [ [ . " 1 ¥ ¥ ' : : : : : : ] ] [l ' I
1 [ ' ' ' ] ' ] 1 ' ' ' [ 1 1 1
69.19 ' 0 1 ' ] 1574
: AR T s N R o P e R S SR N S N I R R | :
i N 1 ' R | [T R | [ 1 11 v ¥ 1 1 v v Bl ] 1 O 0
REIatlve [ ] ] (] [ [ " 1 1 1 1 " ) ' [ ] L] " ] [ 1 "
1 1 1 [ ' 1 ' 1 i i i [ ] ] [ ] L] [ ] [ ' ]
Com pres 473 1 ] 1 [ ' v " ] H ' H i i 1 i i v ] 1 ' ' . 1159
sion @ o
2 -13.4.
3000ms +10s 400.0 5000 600.0 8000

E £ Type here to search

i

A

lﬂ L Type here to search

1l PicoScope T Automotive Early Access — o B3
i~ Al ® 2+ B & 2 © pico
1s/div """'::' 185 A Gudederm  Aizomeip Opan Save Pet Vebicts demit Ful R
L IEFE
v
End of Compression Stroke -
1033
887
i
™n
59.52]
4493
Mt channes E 30 34|
o 1 Cylinder 2 ‘ ’ Cylinder 3 ‘ ’ Cylinder 4 ‘ Cylinder 5 ‘ ‘ Cylinder 6 \ ’ Cylinder 1 ‘ .
IE ; T
Relative p |
Compres a3
sion .
th 3000ms +105

mEH -0 B@BET

4/7/2023

129



4/7/2023

T2 PicoScope 7 Automotive Early Access

- -
el | “wri ® ¢ B B & 8 @ pico
2 Tepdiv e it ““'“""’" i + e : i
2005 | 185 A ey Auto melp Opan Priev: Vebicis deniity R S
os

Beginning of the Power Stroke

Tan

59.52|

E 1 - | baiial

4493
= ‘ Cylinder 1 l ‘ Cylinder 2 \ ‘ Cylinder 3 J Cylinder 4 ‘ 1 Cylinder 5 L ‘ Cylinder 6 I el
Relative : -
Compres 3 |r

sion (<)
|
lﬂ B Type here to search f/_ 2

3000ms +105 600.0

=i = ) = i @ S B M E ‘! wr ol © @ |E¥‘ = 5 % o

Running Exhaust Waveforms
Exhaust Stroke

ST Seminars

Professional Trainin, g for Automoti e Exper

130



[ES Ficascaps T Automoties Early Access
Stopped W
A ¢
1
Dsp
200 mV
B oc
201
400V
c oc
x1
Off
o o
1

Views

r A

] cD
Motes Channel fsbets

z

N3t channels

Scope i Trigger Waveform E ;: E a ﬁ
100 ms/div e s ot Gussds A 0oen o priet
(I
mV.
2000
1617
v
400
1217, 384
81.73 304
4173 \ 224
1.226| 144
38.27 L L 64.0
i I 1l T d__
1827 \_/ L ' -16.0
1183 96.0

Scope
2 s/div
(T

mv

1572

1256

[ES Picoscope 7 Automotive Early Access
Stopped W
A ¢
1
Dsp
v
B oc
201
400V
c oc
x1
Off
o o
«1

B G
Rulers
H
Measurements Views
2 &
Motes Channel labets
b3
hiath channels
Running
eXHAUST

9404

62 44

Trigger

185 mV

Waveform

of 1

o

Guided tests

Cpen

Save

print

-95.55

3084
0756
3235

8500ms +10s

1000.0

=

1100.0

9065

7807

27.49

14.81

4/7/2023

131



H £ Type here to search

[E= Picoscape 7 Automotive Early Access = X
Sampls T " L R
Stopi T T e e m ¢ @ B S & pPico
h 100 ms/div "5 o _— st Guidedtems  Awtosstup Open Sae Brine Ful
A B 336
osp v
+200 mV
B 64.4 2999
+400V
c 4
« 460 262.4
Off
D og
o 276 225§
& a2 188
Rulers
Meswements  Views 82 152
z &
cb
o Gmensbhes 276 115.9
€ I
\"fmfm M cnannels g6 0 784
64,4 416
i i - ‘ -
Running 45 L] i’ e
eXHAUST o ©
4 -320
T_:] 5000 ms 5000 | X

[ES Picascope 7 Autometive Early Access

Scope

644
c 4

« 260

Off

D o

o 276

& 92
Rulers

Maasurements Views 8.2
Z &
cD

Nows  Cuannelboss  27.6
€ I

Voo Namcwss g

Trigger

Mone

Waveform
18
of 18

® 2 @ B

Guided tests

Auro sstup

Open

Gy X
s B & pPico
Save Print  Vehicle details Full S

262 4

188

Running  &::
eXHAUST

A

H £ Type here to search

v 4
R | R

500.0 ms

i

PRSR: S

cembocniacaa

-
[P L ——

6000 —]

4/7/2023

132



Picoscope 7 Automative Early

Stopped

& I
Running
eXHAUST

Scope

Sampup_,
1:& s

100 ms/div |5sw

1D Chart

— ES

e "l ® 2 @ B & 8 @ Pico
ey of1E Guidedtests  Auto setup. E -

save Print Vehicle derailz Ful /////

‘335 0

-299.2

262 4

225 ¢

188 9

15204

4186

-82.8

-”tk:]

H £ Type here to search

T h

s I‘ Cylinder 5 ‘ ‘ Cylinder 6 ‘ l Cylinder 1 ’ ’ Cylinder 2 { ‘ Cylinder 3 ‘ ‘ Cylinder 4l ©

500.0 ms 550.0 6000

mEH -0 BED:

Cylinder No 4

(Known Good)

ST Seminars

Professional Training for Automotive Experts

4/7/2023

133



4/7/2023

2023/03/23 10:58:05

2023/03/23 10:46:16

134



4/7/2023

58:40

/03/23 10

D23

56

M~
]
Q
-
™
N
—
™
=
ey
™
N
(=
N

135



4/7/2023

Cylinder No 6
(Suspect Cylinder)
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Test Procedures
Case Study No 3

ST Seminars
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A Tale of Two Batteries

ST Seminars
sional Training for Automotive Expert:
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Thank You for Attending

But Wait, There is More!
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Customer Concern

» The Check Engine Light is on.

» The technician does a code clear and takes
the vehicle for a test drive. It is then noted
that during a Start/Stop event that the check
engine light illuminates again

» A code P305F is stored in the controllers
(PCM) memory.

Code P305F

Dual Battery Control Module Performance

141
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Diagnostic Process

»Step 1: Obtain Trouble Code Information

»Step 2: Determine the RPO code for the
start/stop system you are working on (GM)

»Step 3: Review Description and Operation

»Step 4: Review any and all TSB’s that may
apply

»Step 5: Review Wiring Diagrams and Trouble
Code Chart

ST Seminars
sional Training for Automotive Expert:

Obtain Trouble Code Information

ST Seminars
ssional Training for Automotive Experts
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KL9 RPO Code
is shown on SPI
label

Description and Operartion
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=Y Stop/Stare System (w/ KL9) (Starting System) - ALLDATA Repair — a bd
< G ] https://my.alldata.com/repair/#/repair/article/54597 /component/1240/itype/392/nonstandard/11203/selfReflink/false A 8 L ] ‘:3 {g :
i Center of Leaming.. [7) Thankl2w-Free D.. 3} ProDemand Autom... Direct-Hit -- Create.. 8. Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. [ Yahoo | Mail, Weath... > [] Otherfavorites
O ALLD A'rA Re pa ir ¥ Diagnostic Hotline
Change Vehicle Bookmarks Library Request Conversion Calculator Technician's Reference - Repair O, Dual Battery Control ... 3 ~ e
G .
2015 Chevrolet Impala L4-2.5L M%) community o
=
m  Stop/Start System (w/ KL9) Description and Operation = R @
i Vehicle > Starting and Charging ? Starting System » Description and Operation ? Components > Stop/Start System (w/ KL9)

st ssTEM 09

Description and Operation
Components

Document ID: 3469162
The Stop/Start System is used to improve fuel efficiency in stop/start driving. The vehicle automatically shuts off the engine in
appropriate conditions, at a traffic light for example, resulting in zero tail pipe emissions and saving fuel which otherwise is used
idling the engine when stationary. The engine restarts when the driver is ready to move away.

Exploded Parts Diagram
Starting System

When the driver prepares to move away (by releasing the brake pedal and/or depressing the accelerator pedal), the engine will start;
it takes approximately 400 ms for the engine to restart from the time the brake pedal transition initiates this activity.

Parts and Labor
Starting System

To support the increased number of engine starts, the starter motor is upgraded with a high performance electric motor and a
stronger pinion engagement mechanism with reduced noise levels

Technical Service Bulleting

All New Technical Service Bulletins
All Technical Service Bulletins

By Symptom

General Information Bulletins
Recalls and Campaigns

0000

There is a battery sensor moedule connected to the battery which continually monitors the battery charging current, and voltage
This medule communicates to the body control module (BCM) via LIN serial data. The engine control module (ECM) receives the
voltage and current information from the BCM via high speed serial data and this is used to determine if the battery state of charge

SOC] Iculated in the ECM by the Battery State Estimation (BS tem, is sufficient 1 rt a Stop/Start condition. Th
( ) as calculated in the y the Battery State Estimation (BSE) system, is sufficient to support a Stop/Start condition. The A Testing and Inspection
o

TSRS  ~ow®

FCM has access to indenendent sencinn sustems to verifu the infarmation received fram the hattery censar madiile via the RCM is

iR © Type here to search a = - ] e % icC G o & fﬁ @ g =

Dual Battery Control Module

Dual Battery Control Module (DBCM)

The DBCM is used to isolate 12V primary battery from
vehicle loads during cranking events. It switches primary
and auxiliary batteries in and out at appropriate times to
support vehicle loads and battery charging. It does not
utilize vehicle bus communication. The following table
defines the utilization of the primary and auxiliary
batteries based on specified events.

145



Dual Battery Control Module

Vehicle Load Supported by

Event Primary Battery Auxiliary Battery
Key off Yes No
Key on Yes Yes
*Key Crank No Yes
Run Yes Yes
Auto-stop Yes No
*Auto-start No Yes
*During a Key Crank or Auto-start event, the primary battery supplies power to the Starter Motor

Battery voltages should be monitored under actual driving conditions by using graphical analysis

4/7/2023
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u AGM (Primary) Battery is
located under the hood on the
drivers side of the vehicle

CHEVY MALIBU P305F DUAL BATTERY FAULT DIAGNOSIS PART 2 o
& AUXBATTINPUI  faaad

& IP FUSE BOX

& IP FUSE BOX
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| i Auxiliary Battery is located in
\ the trunk area on the drivers
side of the vehicle.

Review Technical Service Bulletins

4/7/2023
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ﬂ Diagnostic Tip for Malfunction Indicator Lamp (MIL) llluminated with DTC P305F, PO58B and/or PO58D - ALLDATA Repair = a x
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; 2015 Chevrolet Impala L4-2.5L My Community o
. Diagnostic Tip for Malfunction Indicator Lamp (MIL) llluminated n e

with DTC P305F, P058B and/or PO58D

Vehicle » Diagnostic Tip for Malfunction Indicator Lamp (MIL) llluminated with DTC P305F, PO58B and/or PO58D

DIAGNOSTIC TIP FOR MALFUNCTION INDICATOR LAMP (MIL) ILLUMINATED WITH DTC P305F, PO588 AND/OR P058D

RELATED INFORMATION X

ALLDATA Reference
ADAS Quick Reference

#18-NA-367: Diagnostic Tip for Malfunction Indicator Lamp (MIL) llluminated with DTC
P305F, P058B and/or PO58D - (May 1, 2019)

Application and ID

3 5 £ ? g 2 Components
Subject: Diagnostic Tip for Malfunction Indi Lamp (MIL) 11k d with DTC P305F, P0588B and/or PO58D
Description and Operation
Components
This Bulletin replaces PIC6112 and P11412A. Please discard PIC6112 and P11412A. Diagrams

Connector Views
Diagnostic Aids
Diagram Infoermation and Instructions

D 0000
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(VINT)
Specifications
Fluid Types and Capacities
Involved Region or Country North America, Israel
Technical Service Bulletins
Additional Options (RPOs) Equipped with Engine Control, Stop-Start System (RPO KL9) All New Technical Service Bulletins
All Technical Service Bulletins
By Symptom
Some customers may comment that the Malfunction Indicator Lamp (MIL) is ¥ Sy
P N Customer Interest Bulletins
illuminated.
: . . General Information Bulletins
Some technicians may find one or more of the following DTCs set, current or in Recalls and Campaigns
condition history, in the Engine Control Module (ECM): T — 7
- s P e B > 1:09 PM
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m Diagnostic Tip for Malfunction Indicator Lamp (MIL) llluminated with DTC P305F, PO58B and/or PO58D - ALLDATA Repair = a x

2} ProDemand Autom... Direct-Hit -- Create.. 8. Amazoncom Shop.. == AESWAVE

https://my.alldata.com/repair/#/repair/vehicle/54597/component/1/itype/13/tsbs/20190502162413368/selfRefLink/false

== ACE Misfire Detecti...

A WG w8

B VYahoo | Mail, Weath... > | [ Otherfavorites

o 2015 Chevrolet Impala L4-2.5L L Bummunityo
L 1 1 1 1 1 1 1
= Specifications
Fluid Types and Capacities
= . _
Involved Region or Country North America, Israel
m Technical Service Bulletins
Additional Options (RPOs) Equipped with Engine Contral, Stop-Start System (RPO KL9) All New Technical Service Bulletins
+ All Technical Service Bulletins
Some customers may comment that the Malfunction Indicator Lamp (MIL) is gjig:iﬁmerest Bulletins
iluminated. General Information Bulletins
Some technicians may find one or more of the following DTCs set, current or in Recalls and Campaigns
Condition history, in the Engine Control Module (ECM): Repair Tips
* P305F Dual Battery Control Module Performance Software Update Bulletins
* P058B: Battery Monitor Module Current Monitoring Performance Superseded Bulletins
= PO058D: Battery Monitor Module Voltage Monitoring Performance
Testing and Inspection
This condition may be caused by one or more of the following Initead Insp:ecuon and Dlagr\ostlc Overvicw
Programming and Relearning
+ Loose ring terminal at negative battery terminal Symptom Related Diagnostic Procedures
Cause = Fretting or corrosion on female terminal pins in 4 pin connector
* Loose splice in haress ground circuit Tools and Equipment
* Defective Battery Control Module Electrical / Mechanical Repair
. If you encounter a vehicle with the above concern, prior to completing any repairs,
Correction " :
perform the following Service Procedure steps:
Service Procedure
Inspect the following if DTC P305F has been set:
- = - -~ 1:10PM
S8 O Type hereto search = @ iC G & & fa @ n = 7 B &R & s T
=Y Diagnostic Tip for Malfunction Indicator Lamp (MIL) lliuminated with DTC P305F, POSEB and/or POSED - ALLDATA Repair — a x
< &) {5 https://my.alldata.com/repair/#/repair/vehicle/54597/component/1/itype/13/tsbs/20190502162413368//selfRefLink/false P+ L ] a3 = 3

| Center of Leaming

[ Thanki2w-FreeD.. &} ProDemand Autom... Direct-Hit -- Create...

8 Amazoncom Shop.. = AESWAVE == ACE Misfire Detecti.. [ Yahoo | Mail, Weath... > [[] Other favorites

2015 Chevrolet Impala L4-2.5L - Bummunityo 3

Inspect the following if DTC P305F has been set:

QZunm,' Print
1. Check state of health of auxiliary battery with the GRS tester. Not just a state of charge check.
o If low, replace the battery, clear codes and re-check.
o If good, proceed to step 2.
2. Check ground resistance from the Dual Battery Isolation Module (DBIM) to G103. Wiggle the harness (1) and negative battery
terminal connections during test to look for varied resistance values.
o If resistance is greater than 0.5 ohms, or changes more than 1 chm, then inspect ground connections and/or splice in
the hamess about 1.5 ft. from the connector end.
= Fix poor connections, clear codes and re-check.
e If resistance is less than 0.5 ohms, proceed to step 3.
3. Verify the engine hamess is not pinched underneath the main battery tray (2).
pik - - 1:12PM
=ETWeiCEDauﬂﬁnT’ 2/312023

£ Type here to search
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=Y Diagnostic Tip for Malfunction Indicator Lamp (MIL) lliuminated with DTC P305F, POSEB and/or POSED - ALLDATA Repair — a bd

< O (8 https://my.alidata.com/repair/#/repair/vehiclef Jcomponent/1/ityr fRefLink/false AN = 2
i Center of Leaming.. [7) Thankl2w-FreeD.. 3} ProDemand Autom... Direct-Hit -- Create.. 8, Amazoncom Shop.. == AESWAVE == ACE Misfire Detecti.. Yahoo | Mail, Weath... > [] Otherfavorites
o 2015 Chevrolet Impala L4-2.5L ) community o
= 3. Verify the engine hamess is not pinched underneath the main battery tray (2).

Note: The DBIM is located on the fuse block assembly. If found the cause of the concern, the Battery Distribution Fuse Block
= must be replaced
A 4. Replace the battery distribution fuse block and wiring harness connector, clear codes and re-check.
e

Inspect the following if DTC P058B and/or PO58D is set current or in history:

@ Open In New Tab & zoom/Print
1. Inspect the orientation of the grounding ring for circuit 150 (1) to the B110 Battery Sensor Moedule (2).

_ T TEEEeEa -
R O Type here to search H@ = é m}\/ ic G & (E f@ @ d ™ as 1 m ik & ~ ;;:22; %,

=Y Diagnostic Tip for Malfunction Indicator Lamp (MIL) lliuminated with DTC P305F, POSEB and/or POSED - ALLDATA Repair — a bd
N (%) https://my.alidata.com/repair/#/rep 3/tsbs/20190502162413 fRefLink/false = 2
i Center of Leaming.. [7) Thankl2w-FreeD.. 3} ProDemand Autom... Direct-Hit -- Create.. 8, Amazoncom Shop.. == AESWAVE == ACE Misfire Detecti.. Yahoo | Mail, Weath... > [] Otherfavorites
o 2015 Chevrolet Impala L4-2.5L M= community o
&) @ Open In New Tab & zoom/Print
2] 1. Inspect the orientation of the grounding ring for circuit 150 (1) to the B110 Battery Sensor Module (2).
=
e

[ Open in New Tab @ zoom/Print
o If found contacting the sensor, repesition the terminal away from the sensor as shown above, and tighten the bolt to 5
Nm (44 |bin).

2. Check ground resistance of Dual Battery Isolation Module (DBIM) 1o G103. Wiggle the harness and negative battery terminal
connections during the test to look for varied resistance values
o Ifresistance is greater than 0.5 ohms or changes more than 1 ochm:
1. Inspect ground connections and/or splice in the harness about 1.5 ft. from the connector end.
2. Fix poor connection and replace the module.
3. Clear codes and re-check
o If resistance is less than 0.5 ohms, proceed to step 3 3
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g Diagnostic Tip for Malfunction Indicator Lamp (MIL) llluminated with DTC P305F, PO58B and/or PO58D - ALLDATA Repair

=,

@:\ ProDemand Autom... Direct-Hit -- Create.. 8 Amazoncom Shop.. == AESWAVE == ACE Misfire Detecti... m Yahoo | Mail, Weath... > f

= community o 3

o 2015 Chevrolet Impala L4-2.5L
& 3_Clear codes and re-check
o |[fresistance is less than 0.5 ochms, proceed 1o siep 3.
o)} 3. Replace the battery distribution fuse block and wiring hamess connector, clear codes and re-check.
= Parts Information
0 Causal Part Description Part Number Qty
BLOCK, BAT DISTRIBUTION ENG
N/A . 23223079 1
d COMPT FUSE
N/A CONNECTOR KIT, WRG HARN 13581092 1
Warranty Information
Note: For vehicles repaired under warranty, use the appropriate labor operation for the repair performed.
For vehicles repaired under the Bumper-to-Bumper coverage (Canada Base Warranty coverage), use the following labor operation.
Reference the Applicable Warranties section of Investigate Vehicle History (IVH) for coverage information.
Labor Operation Description Labor Time
5430360 Front Compartment Fuse Block Replacement q
Use Published Labor
Operation Time
5430860 Connector Kit Replacement
2680358* Check the Orientation of The Grounding Ring 02hr
*This is a unique Labor Operation for Bulletin use only.
= = - 1:17PM
&8 O Type here to search H@ = @ Qj iC G & & @ 0 - = 1 B & & " oz B
=Y Diagnostic Tip for Malfunction Indicator Lamp (MIL) lliuminated with DTC P305F, POSEB and/or POSED - ALLDATA Repair — a bd
< ) httpsy//my.alldata.com/repair/#/repair/vehicle/54597/component/1/itype/13/tsbs/20190502162413368/selfRefLink/false A s | ] = s
ps://my. p i s I
9| Center of Leaming.. [ Thanki2w=-Free D.. 3} ProDemand Autom... Direct-Hit -- Create.. 8. Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. [ Yahoo | Mail, Weath... > [] Otherfavorites
o 2015 Chevrolet Impala L4-2.5L ) community o
= Note: For vehicles repaired under warranty, use the appropriate labor operation for the repair performed.
o For vehicles repaired under the Bumper-to-Bumper coverage (Canada Base Warranty coverage), use the following labor operation.
-l Reference the Applicable Warranties section of Investigate Vehicle History (IVH) for coverage information.
2 - —
Labor Operation Description Labor Time
4L
5430360 Front Compartment Fuse Block Replacement )
Use Published Labor
Operation Time
5430860 Connector Kit Replacement
2680358* Check the Orientation of The Grounding Ring 02hr
*This is a unique Labor Operation for Bulletin use only.
Version 2
Released December 06, 2018
Modified
May 01, 2019 — Added the 2014-2016 Chevrolet Impala (VIN 1).
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Center of Leaming... [3 Thanki2w-FreeD... &5} ProDemand Autom... Direct-Hit -- Create.. 8, Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. Yahoo | Mail, Weath... > [] Otherfavorites
(=] = ™ —i 1 H "
—_— A - REPAIR AUTODATA
=] S U L F R DIreCt Hlt (o HOTLINE TRAINING KATN
&5}
= HOME SERVICE MANUALS = MAINTENANCE | ESTIMATING HOTLINE MY SHOP BOOKMARKS
£\
Search | Information Available x | Can't Find Service Manual Info? | New Vehicle | Payment Settings | Referral | Logout
m _
", 2015 Chevrolet Impala LS 2.5L, L4, Gas, VIN L, Des LKW, 16V, USA/Canada Ken Zanders - NAPA- Autotech Training
%+ —
Hotline Archive With Service Manual diagrams, components, TSB: rint Preview | ¥ int| v |
Number: 626217
Vehicle Application: 2015 Impala 2.5 2015 Malibu 2.5
+ 2014 Malibu 2.5 2016 Malibu Limited 2.5
Customer Concern: Code P305F.
Average Reported Mileage: 87784
Tests/Procedures: 1. Connect 2 Digital Volt Ohm Meter (DVOM) to the auxiliary battery in the trunk.
2. Trigger a MIN/MAX recording. There a ea rS to be
3. Road test the vehicle to warm it up so that an Auto Stop occurs. p p
4. Release the brake and the engine should Auto Start on acceleration. f | H f t' h
5. ko el i e o userul Intformation nere.
6. Observe the Minimum voltage from the MIN/MAX recording.
7. If the voltage is under 10 volts, load test the both batteries with 3 tester approved for Absorbed Glass Mat (AGM) batteries. Replace battery if it fails the load test.
8. Check for poor cable connections at the auxiliary battery. Repair any problems found.
Author: gill Siegmann
TSBs £ 18-Ng-367
SBs
#18-NA-367: DIAGNOSTIC TIP FOR MALFUNCTION INDICATOR LAMP (MIL) ILLUMINATED WITH DTC P305F, POSSB AND/OR POS8D (MAY 14, 2019)
#PIED463A; ENGINEERING INFORMATION - SMOKE OR BURNING ODOR FROM UNDERHOOD WITH MALFUNCTION INDICATOR LAMP (MIL) ILLUMINATED WITH.OTC 0205E 0o pncen (nec
21, 2018)
Back To Top
o i 2 - m 1:21PM
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Review Wiring Diagrams and
Trouble Code Charts
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O Service Information maZndb @ B T2
m 2015 Chevrolet Impala (VIN 1) | Impala Service Manual 7525345 | Decument ID: 3462696
A\
™ DTC P305F
O Diagnostic Instructions
[ = Perform the Diagnostic System Check - Vehicle prior to using this diagnostic procedure,
* Review Strategy Based Diagnosis for an overview of the diagnostic approach.
+ = Diagnostic Procedure Instructions provides an overview of each diagnostic category.
DTC Descriptors
I DTCP305F Dual Battery Control Module Performance l
Diagnostic Fault Information
Circuit Short to Ground Open/High Resistance Short to Voltage Signal Performance
B+ - P305F - P305F
Ign = P305F = P305F
Control = P305F = P305F
Ground - P305F = P305F

Circuit/System Ve i
1. Ignition ON
2. Using the Graphical Data Display in the scan tool, verify the ECM Ignition 1 Signal is 8.9 V or greater during ignition CRANK.

= If Ignition 1 Signal is below 8.9V
© 2023 General Motors. All rights reserved.
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[#] Document ID: 3462696

)  httpsy//gsitic.ext.gm.com/gsi/showDoc.do?pubName=Impala%20Service%20Manual %2075259498&pubSectionName=&lang

[ Thanki2w-FreeD.. & ProDemand Autom... Direct-Hit -- Create.. @ Amazon.com Shop.. ©= AESWAVE <= ACEMisfire Detecti

o Service Information
m 2015 Chevrolet Impala (VIN 1) | Impala Service Manual 7525345 | Decument ID: 3462696
™ DTC P305F
[} Circuit/System Verification
[ 1. Ignition ON
2. Using the Graphical Data Display in the scan tool, verify the ECM Ignition 1 Signal is 8.9 V or greater during ignition CRANK.
+ = If Ignition 1 Signal is below 8.9V

2.1. Verify that there is no excessive parasitic current drain, refer to Battery Electrical Drain/Parasitic Load Test.
= If there is excessive parasitic current drain, determine cause of the excessive parasitic current drain.

= If there is no excessive parasitic current drain, refer to Circuit/System Testing.
U If Ignition 1 Signal is 8.9V or greater
3. All OK,

Circuit/System Testing

& O Type here to search

Note: You must perform Circuit/System Verification before Circuit/System Testing

1. Ignition OFF
2. perform a Battery Inspection/Test on the C1 Battery and C1B Battery - Auxiliary.
= If battery fails the battery test
Replace the defective battery
U If battery passes the battery test

3. Ignition OFF, disconnect the X1 harness connector at the K20 Engine Control Module, ignition ON.
4, Verify a test lamp illuminates between ignition circuit terminal 51 X1 and ground.
= If the test lamp does not illuminate and the circuit fuse is good

4.1. Ignition OFF, remove the test lamp.

EQ—

© 2023 General Motors. All rights reserved.
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1) OCV voltage 12.13
volts s
Cranking voltage
11.4 volts
Measured CCA of
498 with a capacity
of 900 CCA
The AGM (primary)
battery has failed the
battery test and was
replaced
The Auxiliary battery
was also replaced
based on the
graphical analysis
results .

R ) i

6:09
R )

2)

3)

4)

5)

AU

In-Vehicle Test . |
(Test results after chardind)
01/06/2023 11:59:5]
VIN:2G11759L3F9168124 e
Chevrolet(2015) Impala (New Mode
1)

Replace
e8|

Type:
Voltage:
Capacity:
Measured:
Temperature:

12.13 V
900 CCA
438 CCA

118 41

Cranking normal
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Conclusion

» The subject vehicle is now working as
designed in this particular area and the
trouble code P305F is no longer stored in the
controllers (PCM) memory

»Never assume that the Auxiliary Battery is
OK. You should always Test.

» The customer is now asking that the GM
infotainment system be evaluated and
repaired

Test Procedures
Case Study No 4

ST Seminars
i | Training for Automotive Experts
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Can You Live Without Your Radio?

Code U0028

MOST Bus
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Customer Concern

**The Information Display Module for the
Infotainment System is Blank

**The CD Player does not appear to work as
designed

“*The owner would like to sell the vehicle, but
the radio being inoperative is a barrier to
obtaining a interested buyer

Diagnostic Process

“»Step 1: Obtain Trouble Code Information

s»Step 2: Determine the RPO code for the
infotainment system you are working on

*»Step 3: Review Description and Operation

“»Step 4: Review any and all TSB’s that may
apply

“»Step 5: Review Trouble Code Chart and
Wiring Diagrams

4/7/2023
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Diagnostic Process

s»Step 6: Review MOST Diagnostic Starting
Point

+»Is there any information available that indicates
a failure status exist?

s»Step 7: Verify MOST Control Circuit (MOST
communication enable circuit) is good

Obtain Trouble Code Information

4/7/2023
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Review Wiring Diagrams and
Trouble Code Charts

Review Technical Service Bulletins
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[ RPO Codes Decoder - GM Chevrolet Buick Cadillac - Regular Production Option - a X
1§ @] /decoderpo.com LI m 3 & -
Center of Leaming... 3 Thankl2w-FreeD... &5} ProDemand Autom... Direct-Hit - Create.. @ Amazon.com Shop.. == AESWAVE == ACE Misfire Detecti.. [ Yahoo | Mail, Weath... > | [ Other favorites
o
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= Decope RPO cobe For GM CHevy Buick CADILLAC
= type or paste RPO Codes here
(] use comma or space delimiter
e o
.
https://decoderpo.com
What do RPO Codes Means? Decoding Results
103 RADIO INFOTAINMENT SYSTEN
A Regular Production Optio rs
standard fi icl
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1sD PACKAGE-OPTION 04
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= Techline Connect S{pom.version] Production - q X
m GDS2 -
MOST Bus Diagnostic Starting Point B Add Bookmark
= |
= ‘Complete

MOST Bus Diagnostic Starting Point

GDS 2v.22.3.02900 @ GM Global v2022.12.0 @ VIN: 2G11Z55L3F9168124 @ 2015 Chevrolet Impala, 1 Module Diagnostics Radio, Control Functions

»
H P Type here to search

) Parameter Name ] Control Module Value \ Unit | ‘ . 5
(M || Battery Voltage Radio -
@ Number of MOST Communication Breaks Radio
Number of MOST Bus Nodes Radio
e Surrogate MOST Master Node Upstream Position Radio B ‘ 0 |
@ Node Locations of MOST Bus Communication Break Radio ‘ H
=
Last Working MOST ID of Node 1 Radio 7 = 9
[ 28 ‘ i |
’ 1 act Warkina MOST ID of Nods 2 Radin l Amplifier w L L
H
L2 Rl
RS Back ‘ :

MDE22000314 5 138vid ® @

o

== Techline Connect ${pom.version} Production - 8 X
= =
MOST Bus Diagnostic Starting Point & Add Bookmark
= |
3 ‘Complete
[

MOST Bus Diagnostic Starting Point

Parameter Name Control Module

Number of MOST Bus Nodes Radio

Surrogate MOST Master Node Upstream Position

Nede Locations of MOST Bus Communication Break Radio

[ Value Unit | @ 5
|2 i

GDS 2v.22.3.02900 @ GM Global v2022.12.0 @ VIN: 2G11Z55L3F9168124 @ 2015 Chevrolet impala, 1 Module Diagnostics Radio,Control Functions

»
H R Type here to search

e Last Working MOST ID of Node 1 Radio [ redio ‘ O
i Last Working MOST ID of Node 2 Radio | Amplifier — Y 1
i
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Description and Operation

= *
(57 service Information - Zr M & IS e

2015 Chevrolet Impala (VIN 1) (2G112551L3F9168124) | Impala Service Manual 7525949 | Driver Infon and Entertainm
Cellular, Entertainment, and Navigation | Description and Operation | Document ID: 2965495

Radio/Audio System Description and Operation (I03)

The entertainment system on this vehicle may have several different configurations available to it. To determine the specific
configuration of the vehicle, please see the Service Parts ID Label, and refer to RPO Code List.

Each item in the list below represents topics covered in detail below.

+ Data Communications
< Remote Radio Receiver
Media Disc Player
Audio Amplifier (If equipped)
Speaker Operation
Infotainment Controls and Display
Antenna System
Radio Reception
Theft Deterrent
Auxiliary Audio Input Jack
uUsB Port and SD Card Reader
Valet Mode
- OnStar®
- Steering Wheel Controls (If equipped)
+ Auto Volume Control

Data Communications

The infotainment system communicates with other devices on multiple serial data networks during operation.

Maodia Nriented Quctame Trancnart IMNOSTY
@& 2023 General Motors. All rights reserved.

8:32 AM
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Obtain Trouble Code Information

[ Techline Connect ${pom.version} Production

DTC Display

| 4 Create Report I B Add Bookmark

Status Control Module Name Control Module Status DTC Count DLC Pin
"y | Radio

DTCs Stored

s =
=
-

Control Module | Tyee | DTC | symptom.. | Description
| Radic | |B1325 [os Control Module Power Cireuit [Low Voltage
Q | [[Recio |uo15s |0 Lost Communication with Instrument Cluster - History
Radio | lurser [o0 Lost Communication with Device on LIN Bus = History

Let’s start by taking a look at Radio Data

GDS 2v.22.3.02900 @ GM Global v2022.120 @ VIN: 2G11Z55L3F9168124 @ 2015 Chevrolet Impala, 1 Module Diagnostics,Radio, Diagnostic Trouble Codes (DTC)

»
H P Type here to search

MDE 22009314 5 138V @,
\

1:00 PM
1/6/2023

A D D )

.
Category - Decoded Value

DTC Current Status | Current

DTC History Status | History
=l | |
v i |
| i 3) clear Drcs D), fefresh i‘
20 i

S ok ‘ o8
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.4 PicoScope 7 Automotive Early Access MOST DATA OUT.psdata - s
- = @ ' ' ]
\' . " " "
o MOST Communication Enable Circuit >
KV L
c :‘; 12.04.045
Codes
pre 8.03.045 5.
| are Set '
402045 4167
HH &
e fo 0.01.045 BLL
A
Megemenss  Views 400,045 2.16]
I,
-~ 3  Datanoted going into the Radio, No Data Packets ~ **
""ff;f;f,"“ Mathchannels  -12.0-1.955, iy
-16.0-2.955 -0.83
.gaos 35 40 60 80 100 120 140 160 180 200"

B O Type here to search

Notes
MOSTIDATA INTO RADIO FROM MEDIA DISC PLAYER

“ﬁlﬁeﬁjtﬁﬁaﬁuﬂﬁ“‘im‘i" Aﬁ?‘:/;;s%)

A

20V
B

15V

Mt B
ra AB
L# cD
Notes Channe! labe

W e
e

144 PicoScope 7 Automotive Early Access MOST DATA IN.psdata . 5

Timebase
Stopped
2 s/div
a

E® O Type here to search

s
3
i}
=
2
a,
g
3
‘0
b %
i

: a
| e g3z Guided tests : n Save Brint Jehicie details Full @
Wiz - Y -

) MOST Communication Enable Circuit o

pico

%
160 50

1204045

Codes
are Set

0.01.045 3163

. |

Data packets noted going out of the Radio

-16.0-2.955 -0.83

20039 -1.83
20 40 6.0 8.0 100 120 140 16.0 18.0 200

Notes
MOST DATA OUT OF INSTRUMENT CLUSTER

adt =CRicE 0 &Eheldn -~ 1TEHES ~Tu®
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Instrument
Cluster
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Human Machine Interface Codes

Bl el 2@ o 1 | s =

What are your thoughts as to the next step?

GDS2 -— x
DTC Display i Create Report & Add Bookmark |
Status Control Module Name Control Module Status
@ Human Machine Interface Control Module Lost Communication
Control Module Type DTC Sympto... Description Symptom Description Status

Category Decoded Value

\(? Refresh

B Back

GDS 2 v.223.02900 @ GM Global v2022.12.1 @ VIN: 2G11Z55L3F9168124 @ 2015 Chevroletimpala,1,Mo... MDI: 22009314 5 11.8Vv Ed 9\ L

.

e "o .| < w T TR S @ e RS
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Amplifier Codes

|3 PicoScope 7 Autemotive Early Access MOST DATA IN.psdata - 8 X

l s ] Timebase Trigger Waveform a P E a ﬁ E:_. @ l) i cCO
ul 2 s/div Guided tests Open e St v

3

- R = = B ' o @ -
MOST Communication Enable Circuit >
2 pre 8.0 3.045 COdeS ;

50

are Set

0.01.045 3163

| .
(2
Notes ]

Data packets-noted Qoing into the Amplifier

-16.0-2.955 -0.83

>e
His
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3

20.0-3 954 -1.83
o.uQ 20 40 6.0 8.0 100 120 140 16.0 18.0 200

Notes
MOST DATA OUT OF INSTRUMENT CLUSTER

& O Type here to search - ‘ H = e th B & & fé @ g = 1 = R & Alf:):,?OMB qs)
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Notes
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Instrument Cluster Codes
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|23 PicoScope 7 Autometive Early Access MOST DATA IN.psdata — ] %
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A | = ) -
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e e 0.01.045 i
A H

=
L
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Notes
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DTC Display Create Report
Status Control Module Name

Fi Y Instrument Cluster DTCs Stored

MOST bypass tool
for Instrument
Cluster

@ Add Bookmark

Control Module Status

Control Module Type DTC Sympto Description

irstrument Custer | |u2098 (00 |MOST Communication Enabie Creur

Category
This Ignition Cycle Passed
Since DTC Clear Passed and Failed
DTC Current Status Not Current

DTC History Status History

Symptom Description

Passed and Failed

Decoded Value

Clear DTCs

|
B Back

GDS 2v.22.3.02900 @ GM Global v2022.12.1 @ VIN: 2G1175513F9168124 @ 2015 Chevroletimpala,1,Mo...

& Reirest
\f‘t; efresh

MDIL: 22009314 & 11.7v Ed

- W e M 9:22 AM

1/10/2023
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Radio 1

4 Media Disc
Player

3 Instrument
Cluster

Media Disc Player Codes
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Case Study

Module Scan:

» The Media Disc Player (A33) shows no
communication

» This is normal

» The Media Disc Player is only on the
MOST Bus

Chevrolet O P = @
V8.10 | B o~ | a‘ = \* /A B Lg
Chevrolet > Automatic selection > Control unit > Radio > Active test & vems 11.8V
© EcUifermetion MOST bus diagnostic starting point(MOST bus communication)
Complete

(o

;, Live deta Parameter name Value Unit

Radio 1

Number of MOST communication

e el 0
3 Instrument
Cluster
Number of MOST bus nodes 3
Amplifier 2 A

Surrogate MOST master node upstream 0

position

Node locations of MOST bus

e 3-1

communication break

Last working MOST ID of node 1 Radio
VIN: 2611Z5SL3F9168124
Info: Chevrolet/Impala .

Continue Back

O @ B v =
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A DISC PLAYER

. PicoScope 7 Automotive Early Access MOST DATA OUT.psdats = X
l Stopped ‘ I ,‘ s P 1CO
x = [ ]
20V Q
B
is5v
= 12.04.045
5V
8.03.045 &
402045 4163
ses
st
) S 3163
A H
B e 4.0 0.045 2,162
2 &
Notes Channellsbéls  -8,0-0.955 D t . t f C D PI N D t P k t 116
¥ dla going out o ayer, NO bala FacKelts
Math channeis  -12.0-1.955 0. 163
0.83
1,83
6.0 8.0 10.0 120 140 16.0 200
Notes x

% Special function

\ | Last working MOST ID of node 1 O

| | Lastworking MOST ID of node 2 &

[ | Last working MOST ID of node 3 &)

Last working MOST ID of node 4 &)

[ | Last working MOST ID of node 5 (+}

1

Cancel All

Show Graph
Merge

Selected

To Top.

0

Setting

= = - he . & 601 AM
B O Typeheretosearch “ g = @ ﬁ icC 6 0 & BFe0n = 1 BR%S beanmall S
Chevrolet O ol - @
v9.00 L =i Py \ ¢ = @ | B Lg J Q
Chevrolet > Automatic selection > Control unit > Radio > Live data @& vcb 9.4v
ECU information Nerms @ 0 items selected Velug Uil
|| Equalizer preset @ Invalid Data shown
'@A Trouble codes ) A
| | Surround sound & off while using
|/~_’ LLiveldatal MOST
:\ Surrogate MOST master node upstream position Q 0 bypass t°°|
& Active test
|| Number of MOST communication breaks &) 0 [0...65535]

WK =

Radio

Amplifier

Instrument
cluster

UNRECOGNIZED

STATE
m ©
Clear Data Freeze Record

® &

Review Back
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Chevrolet
V9.00 |

=i «

e @ B =

Chevrolet > Automatic selection > Control unit > Radio > Active test

Ko
[~ Live detia

@ Active test

v Speclel funciion

VIN: 2G11Z5SL3F9168124
Info: Chevrolet/Impala

@& vcb [E310.9V

MOST bus diagnostic starting point(MOST bus communication)

Number of MOST communication
breaks

Number of MOST bus nodes

Surrogate MOST master node upstream
position

Node locations of MOST bus
communication break

Last working MOST ID of node 1

Last working MOST ID of node 2

Last working MOST ID of node 3

Last working MOST ID of node 4

2 New CD player has
been installed.

4 MOST bypass tool

. is no longer being
used

"4 Media Disc
e Player

3 Instrument
Cluster

Amplifier 2

4/7/2023
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Radio Controls Codes
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DTC Display

Status

|
| Radio Controls

0¥ Create Report | @ Add Bookmark

Control Module Name Control Module Status

Requesting DTCs

Control Module

| Radio Controls

\__

| Sympto.. DEscripLiDn

[N Bus |Hlslory

Type

{u1soe

Symptom Description | Status

1 DTC Current Status

Category Decoded Value

Not Current

DTC History Status

History

=) Ciear DTCs & Refresh

A Back

GDS 2 v.22.3.0290¢ @ GM Global v2022.12.1 @ VIN: 2G117Z5513F9168124 @ 2015 Chevroletimpala,1.Mo...

MDE: 22009314 5 119V B4 @
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m Service Information

//gsitlc.ext. gm.com/gsi/cellHandle:
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2016 Chevrolet Impala (VIN 1) | Impala Service Manual 8442464 | Document ID: 2692533

Control Module U Code List

£ Type here to search

uiouL L pus i
uU1502 LIN Bus
U1505 LIN Bus
LIN Bus
uis09
A26HVAC Centrols / P17 Info Display Module Lost Communication with K33 HVAC Control Module on LIN Bus
LIN Bus
U1s0E
A22 Radio Controls / P17 Info Display Module Lost Communication with A11 Radio on LIN Bus
LIN Bus
U150F A22Radio Centrols / P17 Info Display Module Lost Communication with K74 Human Machine Interface Control Module on LIN Bus
K161 Vehicle Performance Data Recorder Lost Communication with K74 Human Machine Interface Control Module on LIN Bus
AllRadio Lost Communication with A20 Radio/HVAC Control / P17 Info Display Module on LIN Bus
AllRadio (I0X/I0Y) Lost Communication with S70R Steering Wheel Controls Switch - Right on LIN Bus
K9 Body Control Module Lost Communication with B67 Ultrasonic Intrusion Sensor / B165 Content Theft Deterrent Sensor Module on LIN Bus
YDA Ennina Cantral Madila | ack Camminicatinn with MOS Artiua Crilla Al Shuttar Actiatar £ MANA Activa Crilla Air Shuttar 1 Matar Madula i

© 2023 General Motors. All nghts reserved.
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Info Display
| Module

Suggested Gameplan

s»Step 1: Review Trouble Code Information

o Step 2: Determine the RPO code for the
infotainment system and record it
s»Step 3: Review MOST Diagnostic Starting Point
*»Is there any data available for review?

s Step 4: Review Operation and Description
carefully

s»Step 5: Verify MOST Control Circuit (MOST
communication enable circuit) is good

4/7/2023
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Lets take a look
at the MOST
enable circuit
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= Techline Connect ${pom.version} Production

SPs2

VIN - 2G11Z5SL3F9168124Radio - Programming (A11)2023-01-27 05:04:19 PM Job Card: Warranty Claim Code: 80YN153313427The Warranty Claim code is required to confirm
progr ing has been pleted. Incorrect or missing Warranty Claim Codes may result in rejection of warranty claim. Warranty Claim Codes for prior VINs serviced may be

retrieved through "Settings" at SPS start page Record this code on the warranty repair order (if applicable).
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== Techline Connect ${pom.version} Production = [m] X
GDS2 o
MOST Bus Diagnostic Starting Point B Add Bookmark
p Incomplete or Missing Data for Test
E Either the vehicle configuration does not match the data provided by the Radio, or the Radio is
= | not providing a Surrogate MOST Master Node. This procedure will not provide any valuable
Q diagnostic information. Refer to Service Information and the scan tool Data Display for
additional diagnostic information.
@
o
@
p T
i Continue
9 x ‘ b Back . )
>> GDS 2v.22.3.02900 @ GM Global v2023.1.1 @ VIN: 2G11Z55L3F9168124 @ 2015, Chevrolet Impala, 1 Module Diagnostics Radio Control Functions MDE 22009314 § 138V i 9\ o\
H P Type here to search y @ = 5
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