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Thank you for your interest in Ford Tech Tips – 
Technical Knowledge for Ford Service  
Professionals. We received very positive 
feedback on our first issue. We hope you  
enjoy the second issue as well.

Ford Tech Tips is written by professional 
technicians and automotive aftermarket 
specialists and is an exclusive publication for 
the Ford Professional Service Network. 

Ford Tech Tips is brought to you by Ford Motor 
Company. Our aim is to provide independent 
service technicians who work on Ford vehicles 
useful information and technical service 
knowledge that help support your every day 
job: fixing a vehicle right the first time. 

In this issue you will find technical information 
on servicing the Ford 5.4L workhorse; diagnosing 

Thank you.
Power Stroke® engines; utilizing the histogram 
view within the Ford Integrated Diagnostic 
System (IDS) and the power of Mode$06; 
testing the 2008 Ford Taurus network parasite; 
and diagnosing fuel systems. We also spoke 
with John Hanighen, Global Aftermarket Director, 
CEO Quick Lane Tire and Auto Centers, about 
the new 3.0L Power Stroke® engine and how 
Motorcraft® diesel parts can help independent 
repair shops grow their business with diesel 
engine service. 

Your feedback is important to us. Please  
direct any comments or topic suggestions  
to our publisher, Chris Ayers, Jr., at  
cayers@automotivedatamedia.com.

Kind regards,

Ford Motor Company 
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CAUTION: VEHICLE SERVICING PERFORMED BY 
UNTRAINED PERSONS COULD RESULT IN SERIOUS 
INJURY TO THOSE PERSONS OR OTHERS. INFORMATION 
CONTAINED IN THIS PUBLICATION IS INTENDED FOR 
USE BY TRAINED, PROFESSIONAL AUTO REPAIR 
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TO INFORM THESE TECHNICIANS OF CONDITIONS 
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Servicing the Ford  
5.4 Liter Workhorse

As time marches on and odometers climb ever higher, our shops 
will invariably see shifts in the kinds of mechanical wear and 
tear we face. The F-Series workhorse, 5.4L modular engine, is no 
exception. What once was making great power with little effort has 
started shaking, knocking, ticking and stopping. Let’s take a look at 
this engine and the good, bad and ugly of keeping it on the road. 

Both strong and efficient, this engine has kept Ford trucks, vans and even 
sports cars moving for more than a decade. But now, they’re starting to 
get older, neglected and even just plain worn out.
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With the advent of the modular engine at the turn of 
the millenium, there was little doubt someone was 
going to ask, “Can we make it, you know, bigger?” 
Ford had great success in increasing the size of the 
302 to the 351 Windsor (that’s 5.0L to 5.8L for those 
who don’t remember the glory days of the ‘70s) 
and the 351 Cleveland to the 400 Modified both by 
increasing the deck height to allow a longer stroke 
and thus, more cubic inches and greater leverage 
on the crankshaft. So too the deck height on the 
4.6L modular engine was raised, the connecting 
rods lengthened, and the bore increased to make 
a bigger, better workhorse for the F-Series trucks 
and E-Series vans. It turns out, with the eventual 
evolution into the supercharged four valve 5.4L, it 
also makes a pretty nice sports car powerplant. The 
first version was very similar to the 4.6L modular 
engine. When the Triton motor was upgraded to 
three valves per cylinder and variable valve timing, 
this motor started to raise some eyebrows and even 
a little fear among technicians.

Common neglected-maintenance issues 
The biggest neglected-maintenance issues that can 
develop are spark plugs that can break on removal 
and camshaft phaser knocking. As it turns out, both 
of these issues aren’t common on well-maintained 
engines. The spark plugs can break due to carbon 
build up when they aren’t changed at the factory-
recommended 100,000 miles. The problem is 
amplified in that the engine will run great typically up 
to 150,000-180,000 miles, which can allow the driver 
to ignore the spark plug change until it’s too late. 
When the plugs are finally changed, there is potential 
for a portion of the plug to seize in the head and break 
off. During the removal process, the electrode shield 
tip (a unique electrode design, beyond the threads of 

the spark plug) can break off and damage the cylinder 
wall or lodge in a valve preventing it from closing. In 
an extreme case, it can disrupt the valve spring/rocker 
arm contact, potentially leading to a dropped valve.

Similar issues arise with the camshaft phasers. When 
oil changes are pushed out beyond Ford-specified 
drain intervals, and poor quality oils and filters are 
used, the engine will develop sludge, plugging up the 
oil passages to the variable valvetrain control. Next is 
the all-too-familiar engine knocking from the top end 
that, if ignored, will eventually lead to a catastrophic 
valvetrain failure and an opportunity to use your 
engine hoist. Use caution in the attempt to repair 
this condition, as the parts making the noise may not 
be the actual cause of the problem. Changing out a 
loud cam phaser is a labor-intensive job that requires 
several specialty tools. If the noise is caused by a 
plugged oil galley in the block, the new parts will fail 
as well. Whether it’s from the extra vibration through 
the camshaft, or the coincidental lack of oil pressure 
to the lifters, a catastrophic valvetrain failure may be 
closer than you think. Unfortunately, cleaning the oil 
galleys will typically mean an engine rebuild.

If you have a knocking valvetrain noise, it is entirely 
possible that you have an actual failed component, 
like a solenoid valve or cam phaser. It’s also possible 
it’s oil starvation from lack of maintenance. One 
quick way to find out is simply pull a valve cover. 
If the valvetrain is covered in black plaque or the 
head casting is filled with sludge, any repair you do, 
short of a rebuilt engine, will likely lead to failure. If 
everything is clean with just a nice bronze glow, you 
have a much better chance of success with an in-
vehicle repair. Many technicians have tried oil flushes 
of every variety to clean the plugged passages, with 
very few reports of success. Even the hardened 
automotive cleaning-solution sellers are hesitant to 
offer a solution for a clogged-up three-valve oil galley. 
Truly, the best chance of success with this engine is 
keeping ahead of the oil changes in the first place.

If the modular engine comes into the shop running 
rough, check the ignition coils. It’s fairly likely that 
if a truck with a modular engine comes in with a 
misfire, it will certainly be one or more failed coils to 
blame. This is not an indication of a poor coil design 
— quite the contrary. As the spark plugs wear and 
the electrode gaps grow wider, the coil has to work 
harder to fire the cylinder. The PCM also adds to this 
by changing the coil firing strategy when poor cylinder 
performance is detected, making the coil fire more 
times per compression stroke to get a complete burn. 
This can be observed by watching the primary ignition 
pattern with an oscilloscope. It does this so well that 

This moniker is both an indication of a 
technologically advanced engine and a red flag to 
the technician. The term “three valve” indicates 
potential valve timing and spark plug issues. 
It should also automatically prompt a quick 
confirmation that the maintenance is up to date.
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The technical service bulletin TSB 08-1-9 describes 
the process in great detail. In it, Ford recommends 
the spark plugs only be removed from a room-
temperature engine to prevent the possible 
damage to the threads in the cylinder head. It also 
recommends the use of carburetor cleaner to 
soften the carbon deposits and ease plug removal. 
Automotive repair technicians have come up with a 
wide range of methods (some questionable) to get 
the plugs out of the head in one piece, including the 
very scary and definitely not recommended impact 
wrench method. Although other methods may or 
may not work, the main goal is a completed repair. 
It’s important to avoid doing anything that might risk 
more serious damage to the cylinder head. Using an 
impact tool, for example, might work to remove the 

5.4L

the driver never notices any lack of performance 
until the plugs are well past a reasonable gap and 
the coil fails out of sheer exhaustion. No coil repair 
should be performed without a close examination 
of the condition of the spark plugs. Should the day 
come that all drivers do their spark plug changes on 
schedule, coil sales will drop dramatically. If you find 
yourself changing one bad coil due to an overdue 
tune-up, recommend the rest of the coils be replaced 
as well as a new set of plugs. After all, they were 
subjected to the same excessive stress.

Back to the spark plugs
This leads us to the introduction of one of the 
strangest-looking spark plugs you’ve ever seen. From 
2004 to 2008, the 5.4L three-valve engine (and 
the less common 4.6L three-valve engines) used a 
head design that moved the threads for the spark 
plugs a couple inches away from the combustion 
chamber. This meant the spark plug would have to 
have a smooth extension to reach the cylinder. As 
the odometer ticks off the miles, carbon deposits can 
build up between the plug and the head to the point 
that it causes the plug to stick. Also, since the spark 
plug was originally designed as a two-piece unit, there 
is the potential for breaking in half, leaving its tip stuck 
in the head. In the early days, this meant a cylinder 
head removal to extract the stuck tip. Today, we have 
the Rotunda Special Service Tool 303-1203 and a 
few aftermarket tool options to allow us to remove 
the broken plug in-vehicle. The new Motorcraft® spark 
plugs have been improved to include a stronger shell 
that is less likely to break if it gets stuck.

Motorcraft® engine oil is of excellent quality and 
readily available at a decent price. Leave one 
less thing to chance. In a 5.4L it’s not worth the 
risk of using “whatever” oil is lying around. That 
goes for the filter too.

Use compressed air to remove any debris from 
around the coils before removing them. Be sure 
to cover your face to avoid any debris flying 
through the air.

In the Ford modular engines, improperly torqued 
spark plugs have been known to “blow out.” 
Once the plug works its way out of the head, the 
damage can be severe.

Ford Tech Tips 6
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spark plug, but you risk damaging 
the threads, and that can lead to the 
spark plug blowing out further down 
the road. Great emphasis must 
be given to make absolutely sure 
nothing falls down in the cylinder. 
Take extra precautions to make sure 
the area around the coils is clean 
and, should the plug break, nothing 
finds its way into the cylinder. Even 
the smallest metal filing or porcelain 
chip can damage a piston ring or 
prop a valve open. 

Once the plugs are all safely out, it’s 
time to install the new plugs. There 
are two steps Ford recommends to 
ensure trouble-free future repairs. 
First, coat only the electrode shield 
on the plug with Motorcraft nickel 
anti-seize lubricant, making sure not to get any on 
the threads or the tip of the plug. Second, use an 
actual torque wrench and torque, the spark plugs 
to 25 ft/lb. Without proper torque, the spark plugs 
have a tendency to work their way out, risking even 
more engine damage. Blown-out plugs are often 
costly comebacks. Some service centers have 
recommended changing the plugs at 60,000 miles 
instead of the factory-recommended 100,000 miles, 
as well as fuel system treatments and induction 
cleaning prior to service to remove as much of the 
carbon from the cylinders as possible. Of course, 
finding a pre-2008 model-year Ford with less than 
100,000 miles is becoming much harder to do. 
If you’re unsure if the spark plugs have ever been 
changed, remove a coil and look at the tip of the 
plug. If it has a colored dot (usually pink or white), 
it’s likely a factory plug, as new Motorcraft (and 
aftermarket) plugs typically don’t have this marking. 

Aside from these two major failure points caused 
by lack of maintenance, the spark plugs and cam 
phasers, these engines can experience a few 
common problems if not maintained properly. 
Water pump failures are moderately common after 
150,000 miles if the cooling system has not been 
properly maintained with the correct coolant. Also, 
the intake manifold has a tendency to leak at the 
crossover pipe/thermostat housing where the metal 
pipe meets the plastic of the intake. This will lead 
to coolant puddling in the engine valley under the 
intake. Flushing the cooling system at 100,000 miles 
and using the proper coolant, typically Motorcraft 
Gold, will help prevent the corrosion caused by 
worn-out antifreeze. If the coolant reservoir is 
visibly coated inside with rust and sludge, a coolant 

flush is overdue. As with most engines that have 
aluminum heads and an iron block, overheating is 
very dangerous for the head gaskets. Maintaining 
the cooling system is cheap insurance. 

Another customer complaint you may hear is 
excessive exhaust noise when the engine is cold. If the 
exhaust manifold bolts break off at the rear cylinders 
(4 and 8) it can cause a warped manifold and 
exhaust leak. The 5.4L makes things a little tougher 
in that the bolts are fairly small (8 mm by 1.25) and 
can break off, round off, and otherwise ruin your day. 
The proper size socket for the nuts is 13 mm but even 
a quality socket can round them off if you’re not 

It’s like no plug you’ve seen before. From 2004 to 2008, these 
plugs were a two-piece design that would break on removal. 
Motorcraft has an upgraded stronger version that is much less 
likely to break off in the cylinder head.

The proper coolant is important for cooling 
capacity, viscosity, rust prevention and cooling 
system longevity. Never mix colors. If it’s the 
wrong color (either dirty or in error) a thorough 
flush is in order.

5.4L

Ford Tech Tips 8
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careful. Often you can use a 6-point ½ inch socket. 
Chose a breaker bar instead of air tools to break them 
loose. In many applications the studs will have to be 
removed from the cylinder head to make room for 
the exhaust manifold removal from the vehicle. The 
studs have a hex or e-torx head on the end that will 
work for installation but not typically for removal. A 
stud removal tool will work much better. If you’re still 
having access problems, don’t be afraid to take out 
the fender liner. It’s easier to take out than you may 
think, and the extra space is well worth the effort. 
Don’t neglect to replace the exhaust manifold and 
hardware. If the manifold is warped enough to leak, it 
has the potential of failing if reused. The replacement 
studs are stainless steel and are less likely to break, 
and it would be silly to reuse those rusted nuts if they 
rounded off while coming out. This isn’t a job you 
will want to do twice, but should you have to, don’t 
hamstring yourself by reusing bad hardware. 

In conclusion, the 5.4L modular engine is not to be 
feared. It’s just a little more sensitive to a lack of 
maintenance. Keeping the oil and cooling system 
clean, as well as being diligent not to neglect the 
spark plugs or filters, will give you a much better 
chance at a trouble-free engine life. With neglected 
oil, it can be a tough judgment call to decide if 
valvetrain noise can be fixed, or if it needs to have 
the engine replaced. If it’s making noise and it’s 
clean under the valve covers, it warrants further 
investigation. If it’s knocking and has sludge, it may 
be better to recommend replacing the engine. 
Putting off checking a spark plug “because it might 
break” isn’t doing the owner any favors either. Good 
service recommendations may seem like a higher 
average cost with expensive spark plugs, good oil, 
and the proper coolant, but in the end, the ROI for 
the owner is a superior motor that will last. >

Notice the small exhaust manifolds of the 
modular engine and even smaller bolts attaching 
them. Use penetrating oil and caution when 
removing them, as hardware older than 150,000 
miles has a tendency to break or round off.

2019 Motorcraft Tech Tip Ad Resizes
Motorcraft Spark ad resized to vertical ad

Fonts: Ford Antenna Cond (Black, Light, Regular)

Inks:  Cyan,  Magenta,  Yellow,  Black

Client:
Ad #:

Agency #:
Park #:

Live:
Trim:

Bleed:

Ford Customer Service Div.
FMQC3226000
fpvmtc 1182516
FCSD-01975
3.44” x 10”
3.94” x 10.5”
4.19” x 10.75”
This document utilizes the Pantone + color library

Links: FMQC226000_Combo_PPK.psd (CMYK; 300 ppi; 100%), FordMo-
torcraft_Tag_CMYK_v1.eps (11%), Park_QC Steps.eps (100%), Bullet.eps 
(100%)

Park ADD:
Park Designer:

Park PM:
Park Prod Artist:

T. McCaffrey
A. Brinich
S. Watz
J. Palace

Direct Mail Ops:
Art Producer:

Account Super:
Account Exec:

N. Frank-Geer

K. LeDuc

Legal:
Product Info:
Copy Editor:

Traffic:

R. Cassel

S. Batten

Creative Director:
Art Director:

Writer:
Print Producer:

B. Gorman

K. Pohl

Date: 6-25-2019 9:05 AM Rev: 3  Galley: 1File: FCSD01975_FMQC3226000_MCplug_HP_R03.indd

Engraver:
Doc Scale:

Output Size:
Media/Type:

None
100%
100%
Magazine

Note:

S:3.44”
S:10”

T:3.94”
T:10.5”

B:4.19”
B:10.75”

NOTHING
SHAMELESS
ABOUT
THIS

Motorcraft® is a registered trademark of Ford Motor Company.

The facts speak for themselves. 
Reliable Motorcraft ® spark plugs are designed to help 

provide power and e ffi ciency. They’re the factory-installed plugs in 
every new Ford engine. See your dealer or distributor to learn more.

https://fordpsn.com/home


[article title]

Ford Tech Tips 10

2008 Ford 
Taurus 
Network 
Parasite

Tools used
90-amp clean and stable power supply
IDS VCM with screen capturing software
2-channel oscilloscope
Quality multimeter and AMP clamp
Current and proper wiring schematics
Camera and notepaper

Damaged Key Fob

For technicians who want and need to understand 
Ford products, this article offers a few different views 
on how to test/diagnose and accomplish complex 
tasks. It offers examples of well-made diagnostic 
tools that performed all the required tasks. 

The discussion is about using tools that will 
accomplish several tasks but some tools have much 
more “under the hood” than others. It also discusses 
multiple problems that were examined, discussed 
and corrected with the vehicle owner during the 
course of service and repair. Read in its entirety and 
search the articles fault codes.

A brief history of the issue
The vehicle owners damaged the ignition key and fob 
assembly. Part of the key blade protruded enough to 
rotate the ignition switch with pliers and holding the 
fob (transponder) close to the ignition switch. The 
engine could start and run. 

This primary historical fact was not the entire story.

For the moment, two new dealer keys were bought. 
The decision was to purchase one key with remote 
fob and one without. Since the key blade was saved 
and the VIN was available, the Ford Dealer prepared 
the new keys for delivery. This customer only had one 

damaged key with this vehicle.
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Note: At minimum, two programmable Ford keys 
are required to have access to the Ford PATS 

system with successful programming.

What is PATS
SecuriLock was introduced in 1996. These models 
use the Ford Passive Anti-Theft System (PATS). A 
Radio Frequency IDentification (RFID) transponder 
is embedded in each key assembly. A fob or non-fob 
version will have an RFID transponder. All Ford RFID 
transponders generate a unique ID with a possibility 
of over 70 billion possible IDs.

All modern vehicles that require a full diagnostic 
workup should have a high-quality power supply 
attached at all times. This choice of power supply 
is important because of two factors. One is for 
maintaining on-demand floating current and a 
specific voltage value. The other is very low AC ripple.

In this case with the IDS, the complete network 
was interrogated and all of the current/future 
fault/diagnostic recordings were saved. Saving the 
work is for future reference and a work record for 
the service center. Equally important, the records 
are for the vehicle.

Networks and communications
The modern Ford network comes in many variations, 
depending on the installed equipment and vehicle 
design. Technicians today must understand the 
installed network versions and how the networks 
connect and communicate with various control 
modules (controllers). A visual network layout is 
the best way to view and comprehend the installed 
structure. The specific vehicle in this article will have 
this layout with all fault recordings along with the 
network structure. 

Scan tools
Not all scan tools will offer the complete network 
structure. The best experiments are by testing one 
scan tool against other available tools to identify their 
limitations. One limitation is access to some or part 
of the High Speed CAN (HSCAN) Medium Speed CAN 
(MSCAN) and ISO (9141-2 or 14230-4) structure.

Access to Ford Networks 1
The model in question has multiple controllers 
attached to multiple networks. The DLC Connection 
image (left) offers a view and PIN locations of the 
associated network.

Access to Ford Networks 2
The following is the complete network layout of the 
vehicle and matches the DLC layout described above.

Note: Always maintain a power supply during 
any testing and diagnosis.

DLC Connection: This specific model 
being tested uses these PINs (in blue) to 
communicate within the installed networks.

1.	 Manufacturer-specific
2.	 Bus positive Line of SAE-J1850
3.	 CAN High (Medium Speed Network)
4.	 Chassis ground
5.	 Signal ground
6.	 CAN High (High Speed Network) (ISO 

15765-4 and SAE-J2234)
7.	 K line for ISO 9141-2 and ISO 14230-4
8.	 Manufacturer-specific
9.	 Manufacturer-specific

10.	 Bus negative Line of SAE-J1850
11.	 CAN Low (Medium Speed Network)
12.	 Manufacturer-specific
13.	 Manufacturer-specific
14.	 CAN Low (High Speed Network) (ISO 

15765-4 and SAE-J2234)
15.	 L line for ISO 9141-2 and ISO 14230-4
16.	 Battery voltage at all times Network Layout

2008 Ford Taurus 4V 3.5L, VIN: 1FA*********49533
HSCAN (PINs 6 and 14)

PCM - Powertrain Control Module
OBDII - On Board Diagnostic II
APIM - Accessory Protocol Interface Module
SECM - Steering Effort Control Module
OCS - Occupant Classification System Module
ABS - Antilock Braking System
RCM - Restraint Control Module
IC - Instrument Cluster

ISO [K-Line] (PIN 7) 
PAM - Parking Aid Module

MSCAN (PINs 3 and 11)
SDARS - Satellite Digital Audio Receiver System
HVAC - Heating Ventilation Air Conditioning
GEM/SJB - �Generic Electronic Module/ 

Smart Junction Box

-
-

-

-
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performance with the built-in functions, everything 
worked as intended. Or we thought!

With the vehicle NOT running, all faults were deleted 
and the key cycled once. A new scan developed far 
fewer faults but some were persistent. 

The following faults returned immediately and 
illuminated the instrument cluster  warnings.

ABS - Antilock braking system
DTCs in ABS: B1596-20, U2023-E0
IC - Instrument Cluster
DTCs in IC: U0140-60, B1139-70, B1601-20

B1596-20 - Service Continuous Memory DTCs
U2023-E0 - Fault Received from External Node
U0140-60 - Lost Communication With BCM 
B1139-70 - �Integrated Keyhead Transmitter  

identified as invalid
B1601-20 - �Incorrectly Programmed Passive Anti-Theft 

System (PATS) Keys
Remember, dealer keys were programmed and 
tested twice now.

There must be far more to this story, especially 
when the vehicle has a new battery. Noticed was a 
large amount of white powder on the battery tray 
and frame rail. This includes the major harness 
running along side the frame and battery tray.

Part 2 of the vehicle mystery continues
Subsequent calls and detailed questioning of the 
vehicle owner added a few interesting details.

1.	 The battery keeps going dead.
2.	 The original battery did freeze/break/leak in cold 

weather (hence the white powder).
3.	 The vehicle owner decided on personal research 

to remove the radio/CD and interior light fuses.
4.	 Instrument illumination was not operating but 

the radio/CD, switches and HVAC lights operated.
5.	 The ABS and skid control lamp would also 

remain ON.

Opening the harness cover near the battery tray 
found no wiring harness damage and it was cleaned 
and resealed. Bench testing the illumination 
circuit found a damaged circuit board within the 
instrument cluster. 

Attaching a purpose-made ground clamp and 
eyelet found a parasitic draw. Removing the 
original negative clamp and adding the purpose-
made cable offered the total and uncompromised 

Taurus Network Parasite
Let’s look at and save the primary scan

PCM - Powertrain Control Module
DTCs in PCM: P0625-FF, P1260-FF
APIM - Accessory Protocol Interface Module
DTCs in APIM: B1317-20, B1318-20, U0184-20
SECM - Steering Effort Control Module
DTCs in SECM: B1318-20
OCS - Occupant Classification System Module
DTCs in OCS: B1342-20
ABS - Antilock Braking System
DTCs in ABS: U2023-E0
RCM - Restraint Control Module
DTCs in RCM: B1318-A0
IC - Instrument Cluster
DTCs in IC: U0140-60, B1137-70, U0074-20, U0164-30, 
U0100-20, U2510-20, U2013-20, B1600-20, B1318-20, 
B1602-20, U2511-20, B1601-60
PAM - Parking Aid Module
DTCs in PAM: B2373

One tested tool did miss out on one complete 
network. The MSCAN controllers were not in 
the primary list. With the IDS, the missing three 
controllers are listed below.

SDARS - Satellite Digital Audio Receiver System
DTCs in SDARS: B1032-20, B1318-20, U0184-60
HVAC - Heating Ventilation Air Conditioning
GEM/SJB - �Generic Electronic Module/Smart  

Junction Box
DTCs in GEM/SJB: B1318-20

Why was one network missing? 
The learning now begins with the tools used. In this 
experiment; a J2534-1 Vetronix flash tool was used 
to access the network. That device cannot access 
the Medium Speed network. The CarDAQ Plus 
(with CarDAQ Plus 2) was used (J2534-2) and has 
access to both CAN networks including any and 
all communication standards built into this model. 
(Remember this for future reference when using the 
Ford FJDS programming subscription.)

Is the Integrated Diagnostic System (IDS) and 
Vehicle Control Module (VCM) the same; is it 
enhanced? Answer is yes and the dealer-style tool 
works perfectly with the extra functions built into 
the IDS software.

Back to the primary complaint
The new dealer keys were programmed successfully 
and the vehicle starts and runs. With IDS and the 
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parasitic draw reading. The original negative cable 
had two grounds attached. One attachment to the 
engine; the other attached to the body.

Note: A scan tool is a network device.  
Therefore, testing for a patristic draw  

also includes its disconnection from the  
DLC, ignition key removed and any door  
latches/switches in the closed position.

Wait for the network to enter “sleep” mode. The 
AMP clamp will measure “sleep” mode including a 
“wake up” with an increase or decrease of current 
flow. Another test method is an oscilloscope (CAN 
messages on the DLC).

Ohm’s law 
Ohm’s law states that the electrical current (I) 
flowing in a circuit is proportional to the voltage (V) 
and inversely proportional to the resistance (R). 
Therefore, if the voltage is increased, the current will 
increase provided the resistance of the circuit does 
not change. Similarly, increasing the resistance of 
the circuit will lower the current flow if the voltage is 
not changed. 

The correct method, terms and original calculation is:
E = I X R

E Electromotive Force (EMF)

I Current Intensity (“Intensité de Courant” in French, 
discovered by André-Marie Ampere)

R Resistance

Preparation
One simple and least-intrusive way to measure a 
parasitic draw is with an AMP clamp. The following 
image indicates the total battery draw through 

the purpose-built cable. The OEM negative cable 
is disconnected and the purpose-made cable 
attached to the battery and body.

With a quality AMP clamp attached to the purpose-
made cable, this Fluke meter will display 4.2 A at the 
DC mV setting. Ohm’s Law never lies.

Caution: Never operate the starter or a heavy 
load on the purpose-built cable.

Note: Anyone can begin the process of removing 
fuses to look for the origin of the parasitic draw. 
Removing multiple fuses is NOT the best option. 

Modern vehicles will complain about network 
disturbances and, worst case, reset a network 

to good behavior only to revert to bad behavior. 
Testing the parasitic draw with a multimeter 

across the fuse and using the mV scale, 
converting the fuse type can calculate the mA 

draw of the circuit in question.

There are loads of fuse voltage drop charts that can 
be searched as a guide only. If the draw is narrowed 
to one circuit, remove the fuse and place a fused loop 
to monitor the circuit with an AMP clamp attached.

Where is the draw? Why are the faults repeating?
The answer is in the repeating faults that 
describe one or more networks that are either not 
communicating or sending corrupt messages. A 
set of wiring schematics is required and with these 
schematics, a common factor arises when viewing 
the data lines. 

Those data lines are separately connected to both 
the high speed and medium speed CAN networks 
at the instrument cluster. The instrument cluster 
will accept/send and exchange specific data 
between multiple networks/controllers and at 
different speeds. 

Can both networks be measured? If so, what 
messages can be seen? The details in the 
schematic and network layout indicate the 
instrument cluster  and ABS are attached to the 
high speed CAN network.

Test Cable

Meter Reading
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Note: The parasitic draw is now known at the 
instrument cluster or within its known network. 

The next step is to answer why the ABS is 
producing faults.

The most logical test should be measured at the 
high speed CAN network. This following specific test 
is as follows:

1.	 The purpose cable must be connected.
2.	 The power supply must be attached to the battery.
3.	 Ensure all fuses are connected (loop with  

AMP clamp).
4.	 The scan equipment must be disconnected.
5.	 Attach the multimeter and AMP clamp and 

monitor its value.
6.	 Access the correct wiring schematic for the 

instrument cluster.
7.	 Back probe the instrument cluster pins 7 and 8.
8.	 The ignition key is in the ON position.
9.	 Read the oscilloscope pattern.

Network messages and connectivity can be viewed 
with tools such as a multimeter, CAN analyzer or an 
oscilloscope. Simple = oscilloscope.

This vehicle with a schematic offers a simple 
connection directly at the Instrument cluster. What 
was not expected is the next image measured at the 
cluster pins 8 and 7 with KOEO. 

The image produces a recording that appears to 
indicate missing/corrupt messages. The connection 
to the oscilloscope follows everything the article 
has professed and examined meaning, the DLC and 
cluster wiring match.

1.	 There are faults 
pointing toward  
CAN messages.

2.	 There is a measured 
battery draw (with the 
key OFF).

3.	 Instrument cluster 
illumination is not 
operating.

This network was 
behaving erratically and 
the instrument cluster  
circuit has a parasitic 
draw. The final test was to 
disconnect the instrument 
cluster  but turn the 
key OFF. The draw was 
eliminated and one defect 
was within the instrument 
cluster  as the parasite.

With a replacement instrument cluster  installed, 
the parasitic draw was cured. The disturbed CAN 
messages are also solved between the instrument 
cluster  and ABS. 

The new/replacement instrument cluster  offered 
positive results.

But it doesn’t start!
The replacement cluster also required that the PATS 
system required key adaptation again.

Since the new cluster required key(s) adaptation, 
the IDS was used and that portion of the adaptation 
was a success.

Did the 
complete 
scan 
change 
from the 
original?
Yes, 
the IDS 
captured 
only one 
remaining 
fault for 
the PAM 
– Parking 
Aid 
Module. 
The CAN 
fault 
messages 

Not Expected

Taurus Network Parasite

Network Layout
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did not return, the 
illumination worked 
correctly, there were 
no ABS or skid control 
warnings on the 
instrument cluster  
with the required keys 
programmed successfully. 
The customer-removed 
fuses were installed with 
the remaining radio/CD 
and interior illumination 
working as intended.

From the beginning
1.	Attach a power supply.
2.	Save all your work  

step by step.
3.	Retest all the changes 

and rescan/save the 
changes toward the 
next step.

4.	Follow up with  
a road test.

The IDS has a direct way to 
identify the vehicle being 
interrogated. The IDS will 
also keep a record(s) of  
the vehicle data while it is 
being interrogated.

When the All CMDTCs 
option is used, all faults 
can be deleted and any 
persistent fault(s) may 
return. Always ensure a road 
test with final scan.

With only one exception: no 
faults returned. There is one 
last adaptation for this model. 
One new key has Remote 
Keyless Entry buttons. 

The image above offers a 
quick solution too:

1.	 Delete all missing remotes. 
2.	 Program the new RKE by identifying the new remote.

What was learned?
1.	 Not all scan tools work the same or have “what’s under the hood.”
2.	 A purpose-built cable is a solution to measure the total  

parasitic draw.
3.	 All it takes is one malfunctioning CAN controller to create 

multiple faults.
4.	 Ohm’s Law never lies and neither does an oscilloscope. >

Expected

Fault Clear Screen

Initial Screen

Vehicle SpecificationVehicle Specification
Vehicle: TaurusVehicle: Taurus

Engine Type: 4VEngine Type: 4V

Capacity: 3.5L Capacity: 3.5L 

Transmission: AutomaticTransmission: Automatic

Fuel Type: GasolineFuel Type: Gasoline

Emission Level: Federal EmissionEmission Level: Federal Emission

Odometer: 1.6kmOdometer: 1.6km

VINVIN 1FA1FA 4953349533

Select item 
for more 
information

Helpscreen

All CMDTCs
Pass - ABS
Pass - ACM
Pass - APIM
Pass - GEM/SJB
Pass - HVAC
Pass - IC
Pass - OCSM
Pass - RCM
Pass - SDARS
Pass - SECM
B2373 - PAM
P1000-FF - PCM

Fail - 4x4
Fail - DSM

Optional Equipment 
Modules

Select Option

Fob Programming

Remote Keyless Entry (RKE) Functions
Press the unlock button on the remote 
transmitter to view TIC.
Current remote transmitter TIC=C086FA24
The last remote keyless entry (RKE) button 
pressed = Lock.

Program Erase Erase all
Integrated Keys Stored
• �Integrated Key Transmitter TIC #1 =  

Not Programmed - Synchronized
• �Integrated Key Transmitter TIC #2 =  

Not Programmed - Synchronized
• �Integrated Key Transmitter TIC #3 =  

Not Programmed - Synchronized
• �Integrated Key Transmitter TIC #4 =  

Not Programmed - Synchronized

Remote Transmitters Stored
• �Remote Transmitter TIC #1 =  

C4B54F63 - Synchronized
• �Integrated Key Transmitter TIC #2 =  

Not Programmed - Synchronized
• �Integrated Key Transmitter TIC #3 =  

Not Programmed - Synchronized
• �Integrated Key Transmitter TIC #4 =  

Not Programmed - Synchronized



[article title]

Ford Tech Tips 16

S 
T 
R 
O 
K 
E®

P 
O 
W 
E 
R 

FICM Relay

Equipment, 
Diagnostics and 
How to Get Ready



February 2020 17

available in the aftermarket equipment. It just 
so happens the older VCM uses a Wi-Fi card to 
directly connect between the laptop Wi-Fi and 
the vehicle. Direct Wi-Fi has advantages of one 
less cable to struggle with. The VCM II has a 
much faster processor and also has the ability to 
connect between the laptop and vehicle via Wi-Fi.

4) �A J2534-2 programming device. This is definitely 
another great investment because of a few factors: 

(A) �If the VCM or VCM II are not available, the 
J2534-2 with a subscription offers online 
flashing and online diagnostics. 

(B) �It can be used with other manufacturers. 
(C) �Some versions have an extra function such 

as a CAN analyzer, either to the DLC or 
back-probed into the network. 

(D) �Modern J2534-2 devices will also diagnose 
the modern vehicle over IP (Diagnosis Over 
Internet Protocol).

Supported Protocols
J1850VPW J1850PWM  ISO9141
 ISO14230  CAN  ISO15765
 SCI_A_Engine  SCI_A_Trans  SCI_B_Engine
SCI_B_Trans  CAN_PS  ISO15765_PS
SW_CAN_PS  SW_ISO15765_PS ISO9141_PS

5) �A serious and well-made laptop that is rugged 
and kept clean. Follow the manufacturer’s 
recommendations for the correct Core version 
(I5 or I7), RAM and a solid state drive is highly 
advisable. At the time of this article, W7 ultimate 
64bit is still in use. Consider the manufacturer‘s 
specifications and recommendations.

This article should be helpful when accomplishing 
tasks such as preliminary and final diagnostics and, if 
required, flash updates via a TSB or new component 
installation. We’ll cover the popular diesel models.

Is working with diesels a good service to  
offer my customers?
That will depend on training, tooling and equipment. 
The lasting impression on the current and future 
customers will be your passion to get it right the 
first time, at the same time, offering the vehicle 
owner logical and fact-based advice on how to 
approach the correct maintenance for their vehicle. 
In most successful shops, passion and logic are 
common among technicians, employees and 
shop management, which helps build that trust 
relationship with customers.

What is needed and why
In all the diagnostic discussions, you will encounter 
many different opinions about tools/equipment for 
testing, diagnosis and flashing modern Ford models. 
It takes the right equipment used correctly to ensure 
no damage will occur and no mistakes will happen, 
and you’ll have a record of events to fall back on. 
This proof can be used for reference or training as 
you build experience in the shop. 

The following is an equipment list to consider.

1) �A serious 90- to 100-amp floating power supply. 
(NOT a battery charger!)

A professional power supply has little to no AC 
ripple. AC ripple is a “killer” when it comes to digital 
equipment. A floating power supply will maintain 
the correct voltage and the required current supply 
to maintain the vehicle’s electrical system all day 
and if need be, all week long. The supply will “float” 
if the vehicle consumption is low or push current if 
needed during a programming process or during bi-
directional output tests.

2) �A CAN breakout box. When diagnostic issues 
arise and there is a need to “see” the LEDs flash, 
the CAN breakout is a great investment. It is an 
aid to measure the CAN messages via the internal 
“banana” plug connections with an oscilloscope. 
The connections at the box will also allow 
multiple CAN channels to be measured in parallel.

Note: Never program through a CAN 
breakout box.

3) �The Ford Vehicle Communication Module 
(VCM) and the modern VCM II. With IDS, there 
is far more under the hood than is typically 

Specifications
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Added software
Additional software includes: screen 
capturing (still), screen capturing 
(movie) and computer cleaning 
tools such as CCleaner® with 
RAR compression. A simple word 
processing program with Adobe 
Pro/Viewer with anti-virus software 
should also be included. It’s all about 
recording/saving the vehicle owner’s 
concerns, keeping the research and 
maintaining that investment.

When the laptop was created and 
the software was installed following 
the instructions, this machine 
passed the matching requirements. 
The decision was to use both 
recognized J2534-2 devices. 

Choose a stable, high-speed internet 
connection and access to the shop 
router/switch to add “drop lines” at 
each work site. LAN is 10 times the 
speed of Wi-Fi all day long. LAN is also not subject 
to 2.4 gHz interference from other devices. This will 
include Bluetooth adapters, USB 3.0 devices, ports, 
hubs and even microwave ovens. If Wi-Fi is the option, 
use the routers’ 5.0 gHz version contemplating the 
distance from the J2534 device and any obstructions 
such as walls or doors. Never discount the almighty cell 
device either. Try to ensure no interference from any 
non-essential electronically transmitting equipment.

6) �A well-made and robust multimeter with 
added accessories such as 60-amp to 400-amp 
clamps. Use the Load-Pro that measures and 
calculates voltage drops.

60-amp 
clamp 

Great for monitoring parasitic draws and 
testing low amperage electric motors 
such as fuel pumps, 4x4 motors and 
electric fans on an oscilloscope.

400-
amp 
clamp 

Quick and easy to measure relative 
compression without disassembly of a 
glow plug system and includes a possible 
defect with a starter motor or alternator.

Acquire an oscilloscope or two, with sewing and or 
“T” pins for back probing. 

A Bluetooth version with a tablet = easy button.

7) �A Motorcraft® Service subscription is a tool. 
Without this investment, the repair facility may 
not have current diagnostic procedures, no 
current flash updates, no current TSB’s, no current 
schematics, no current repair procedures or parts 

illustrations. Modern Ford models will require the 
purchase of a subscription and if a VCM is not 
available, the best choice will be a modern J2534-
2 device. With an active subscription, the repair 
facility can also have access to FJDS and FRDS 
during a flash or diagnostic session. There are 
many other methods of information gathering; 
that choice is a management decision.

8) �EGR cleaning equipment (especially for the 
models that idle for long periods of time and 
low-speed driving). This should be considered 
as maintenance, but be completely aware of the 
dangers of plugging a CAT. Depending on the 
model year, design/make a purpose-built pipe 
to bypass the CAT temporarily and attach it to 
an exhaust extraction device to avoid potentially 
serious consequences with an extended cranking 
situation or damaged starter motor.

9) �Pressure gauges from compression testing to 
oil pressure systems tests. Use high quality, oil 
filled gauges with GIC fittings that handle the 
pressure and adaptability to different fittings. 
Find a reputable hydraulic shop that will create 
high-quality attachment hoses when required 
for specialized tools and testing. Make sure the 
service manual is followed and have the correct 
gauges to fit the test.

10) �Last but not least, a decent carbon pile to test 
the vehicle battery/batteries. The carbon pile 
can offer a voltage drop test when cranking 
the starter. With the voltage drop captured and 

Setup - Ford Diagnosis and Repair System 21.5.3

FDRS System Requirements

Please verify that your system meets 
the recommended specifications

Required You have

Operation System Windows 7 
Windows 10 Windows 7

RAM 3.5 GB 8.5 GB

CPU Intel i5/i7 Dual Core @ 2.1GHz  
or greater

Intel(r) Core(TM) i5 CPU 
M 540 @ 2.53GHz

Internet speed Down: �2mbps or greater
Up: �0.5mbps or greater www.speedtest.net

Internet browser Internet Explorer 11.0 Internet Explorer 
11.0.20

< Back Next > < Cancel

FDRS Requirement
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starter not engaged, turn 
the carbon pile knob to the 
captured voltage drop and 
notice the reading on the 
amperage scale. This test 
offers the latest “starter 
current draw.” The carbon 
pile can also “ramp-up” 
a running vehicle to test 
the alternator output. 
Rotating the knob to 
simulate a system draw on 
the electrical system with 
an attached AMP clamp 
(AC/DC current probe) to 
a multimeter will offer the 
alternator current output 
stated on the alternator or 
manufacturer specifications.

It’s all about what’s under the hood
The earlier recommendations are what 
a shop needs to equip its service team 
to solve problems and offer solutions 
based on factory specifications and past 
recorded experiences. The acquired re-
cordings over time, either within specifi-
cations or defective, are used as a guide 
for the team to follow. Depending on the 
tool of choice, the difference can vary 
vastly when accomplishing delicate or 
complicated tasks. The factory equip-
ment has everything that is required 
to follow a diagnosis to a successful 
repair. One case that was used to follow 
a repair involved installing a FICM. This 
particular case came sight-unseen and 
dropped off with a flatbed.

What was diagnosed/found with 
most of the tools described earlier?

A) �One of the two batteries failed 
miserably with the carbon pile.

B) �A power supply maintained 
voltage to access the recorded 
faults with IDS.

C) �A simple starter test failed with 
the ignition key but the Load-
Pro proved the complete ignition 
circuit (starting) was intact. 
While searching the starter 
break-out solenoid harness, 
we were able to directly apply 
voltage to the solenoid wire. 

D) �The starter was burned  
at the armature.

FICM Incompatible

FICM Test 
Connection

Left: One 
test to 
perform 
is at the 
right side 
screw (PIN). 
Without 
shorting 
the screw 
with the 
test leads 
to the body 
of the FICM, 
look for a 
constant 48 
volt signal 
with KOEO 
with an 
assistant. 
The next 
test is 
measuring 
the same 
PIN while 
cranking 
and a sure 
sign of 
FICM failure 
will be the 
recorded 
voltage 
drop with a 
voltmeter 
and IDS.
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What were the major faults?
Required were two new batteries and one starter. 
Captured were multiple battery/voltage faults 
throughout the network and the FICM U0306 software 
Incompatibility error. In all, three pages of faults were 
recorded but we had a preliminary diagnosis. 

The two batteries and a starter were replaced per 
customer agreement.

As described earlier, there was another laptop 
built per specifications and updated again. The 
vehicle owner agreed that the FICM may require 
programming. Before that was attempted, the 
FICM powers and grounds were tested with the 
Load-Pro (passed). The CAN network was tested 
and inspected to the PCM (passed). The right 
side PIN under the FICM cover was tested for the 
correct voltage with KOEO and cranking. The correct 
voltage was maintained and passed.

The purpose-built laptop was now used to apply 
the software update to the FICM. That update also 
included the updates to the PCM and TCM as per 
repair instructions. Following the guides with FJDS, 
the FICM, PCM and TCM were successfully updated. 
Remember to use the power supply because FJDS 
will warn the operator of that condition.

There was one issue, however, and some mistakes 
were inadvertently created. 

Explanation
Because we have two J2534 devices in the shop, we 
decided to install both onto the laptop so we could 
use either for the software updates. Since each 2534 
device has its own software version, make sure the 
laptop has the correct device set as the default or 
the laptop will not recognize it and act as if no 2534 
interface is connected. If this happens, the software 
update won’t install. If you run into this issue, follow 
the instructions to change the default device setting.

Is there more to this story? Yes, but the FICM 
programming was a success and we moved on to 
the next set of tests.

Remember, when working with a subscription and 
attempting to follow the FJDS instructions, it is 
advisable to not disturb the vehicle as in: opening 
or closing doors, turning on options and especially 
maintaining the correct voltage supply at all times. 

Another warning from FJDS is to remove the  
FICM power relay before proceeding with any 
updates. Follow the instructions carefully and  
follow the prompts.

Before installing this relay, clean all male and female 
contacts to ensure proper connectivity.

The programming process is quite simple and not all 
that time-consuming. A staff member was on hand 
to perform the key cycles requested by FJDS. At the 
same time, the screen was monitored and required 
images captured. The set of images was also used 
to confirm the process with the co-workers and 
create a record for the vehicle owner.

The next image is three images combined to 
indicate all three controllers were programmed one 
after another with FJDS.

Motorcraft Subscription
J2534 Connection

Default Device
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What you need to know —  
The Ford Integrated 
Diagnostic System
The Ford Motor Company 
factory diagnostic software 
is designed for use with Ford 
models. The VCM and VCM II 
with the VCMM will interface 
with Ford vehicles built in North 
America with the subscriptions 
purchases to only fit North 
American models. In other 
words, this combination and 
subscription will not apply to Euro models.

FJDS, FRDS and IDS will provide 
complete dealer level diagnostics 
for technicians to diagnose and 
service Ford Motor Company models. 
That will include Ford, Lincoln and 
Mercury models with coverage up to 
2018 and forward. 

The new FDRS coverage starts in 2018 and newer 
vehicles. A software license is required to use IDS 
and FDRS software with a VCM or VCMII. The VCM, 
however, may not have access to newer software. 
The VCM II is now the standard. A J2534 device can 
also be used for diagnosis and flash programming 
with a subscription.

Ford IDS software
Ford IDS requires a software license subscription; it 
is licensed to one PC 

A programming subscription, scan tool and software 
are licensed to that PC.

Depending on the subscription, the scan tool will 
need to be reactivated by connecting to the license 
server at least once in 29 days.

What was learned?
The beginning of this article describes a process 
and equipment that will 
aid both the technician 
and shop management to 
get a simplified starting 
point toward answering 
the questions the diesel 
vehicle owner is asking.

Keeping records, images 
and monitoring time will 
also create a workflow for 
staff that is involved with 
the vehicle. Images are 

worth their weight in gold when the work and tests 
are explained to the vehicle owner.

Since the laptop was updated with the latest 
software (FJDS) another decision was made to 
include FDRS on the same machine. With the 
subscription, both pieces of software and the 
hardware combination, a versatile (all-in-one) tool 
was created as an aid toward competent diagnosis 
for this and other Ford models.

Service intervals
Searching/saving current service intervals for 
the staff and customer is a sure way to help the 
vehicle owner understand the requirements and 
responsibility of ownership.

As mentioned earlier, idling and low speed driving 
is not intended for these diesel models. They are 
intended to work. Therefore, oil quality, fuel quality 
and the specified replacement filters are necessary. 
Ensure the customer understands the proper service 
intervals for their model.

Tools and software
When this particular diagnosis is finally completed, 
the view of tools (things that can be touched) is 
really no different than software (things that can’t 
be touched) because the software comes with 
a part number. That part number is added to the 
repair order.

Important interactions with the customer
There was one more item on the work order that 
illustrates why you should ask questions when a 
vehicle comes in for service. The customer mentioned 
noticing transmission fluid inside the radiator over-
flow tank. The discussion began because of a 
stain inside the plastic tank. The transmission fluid 
looked clear at the dip stick and we wondered how 
that was possible. Draining the tank and saving the 
fluid indicated small amounts of transmission fluid 
floating with the coolant. The radiator was previously 

replaced before it arrived at the shop. 

One needs to ask
Was this vehicle in an accident? 
How about the body mounts? Was 
a radiator ever damaged? Was it 
possible the radiator was twisted 
within the radiator support? It’s 
always a good idea to discuss with the 
customer what type of driving (and in 
what driving conditions) the vehicle 
experienced. Test and inspect all of 
the body mounts to eliminate body 
movement and twisting. >Setup for Programming

Programming 
Function



[article title]

Ford Tech Tips 22

Ford Integrated Ford Integrated 
Diagnostic System (IDS)Diagnostic System (IDS)
The power of “Histogram” view & Mode$06The power of “Histogram” view & Mode$06

Given the popularity of 
Variable Camshaft Timing 
(VCT) systems, you’ve 
probably been presented with 
a challenge or two related to 
system errors by now. Looking 
back, how did you go about 
analyzing system operation 
and arrive at a diagnosis? 
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To find the constant for your engine you simply take 
120 and divide that by the # of cylinders. So, in the 
case of our V6, our constant would be 20. So, if you 
were logging the PIDs listed above and sampled the 
following data: 

•	 1834 RPM
•	 68.4 Grams/sec MAF

You can take that data and find the cylinder air for 
that given moment and compare that to a value that 
represents 100percent fill for the engine under test. 

In this case, we would work out the math like so:
68.4 x 20 = 1368

1368 / 1834 = 0.746

For the engine under test we need to find 100 
percent cylinder fill in grams. One can easily do this 
by taking the displacement in liters and dividing by 
the number of cylinders as follows:

3.5L / 6 = 0.583L 

Now, we need to know how to convert that value 
into grams, which can be done as follows:

1.184 x 0.583 = 0.690  
where 1.184 is the number of grams of air that can 
fill a 1-liter cylinder at standard temperature and 

pressure (STP). 

Now that we know what 100 percent cylinder fill is, we 
can compare the engine under test numbers as follows:

 0.746 / 0.690 = 1.08  
which means that our cylinder is being filled by 

approximately 8 percent more air than the cylinder 
would be able to fill on a naturally aspirated engine. 

For more in-depth knowledge 
on how these systems work, 
visit the Motorcraft® Service 
website, at motorcraftservice.
com/freeresources/obd, where 
you’ll find an amazing amount 
of free technical resources. 

Now, on to the subject vehicle, 
at approximately 81,000 miles 
this vehicle arrived in our shop 
with a complaint of a strange 
whirring/fluttering noise during 
acceleration along with an 
illuminated MIL. The service 
technician performed a health 
check using IDS where the 
following diagnostic trouble 
codes (DTCs) were reported:

In this article we’ll be talking about utilizing the 
histogram view within the Ford Integrated Diagnostic 
System (IDS) (which is the factory scan tool used 
by Ford dealerships and the aftermarket on vehicles 
prior to approximately MY2019) of the VCT position 
where the technician can log errors and can easily 
be documented. Additionally, a good part of this 
article will cover the power of Mode$06 and how 
the service technician can leverage the information 
produced when researching vehicle issues. The 
subject vehicle in this case study is a 2012 Ford F-150 
with the 3.5L V6 turbocharged Ecoboost engine. 

First, let’s discuss the primary reason we have VCT on 
Ford vehicles, which is to remove the need to equip 
the engine with an exhaust gas recirculation (EGR) 
valve. EGR, as we know, is used to help reduce oxides 
of nitrogen (NOx) by reducing peak combustion 
temperatures to just below the threshold at which 
NOx formation occurs and improve fuel economy 
by displacing part of the air charge with an inert gas. 
This inert gas charge has the same effect as reducing 
cylinder displacement. So you can see the calibration 
engineer has the ability to leverage EGR to solve for 
two objectives. Additionally, VCT is used to increase 
the engine’s Volumetric Efficiency (VE) for increased 
performance (torque) across a wider range of engine 
speeds when needed. VE is a measurement of how 
well the cylinder is filled and is usually reported as a 
percentage. For instance, say you have a 3.5L engine, 
one can measure how well the cylinder has been 
filled a few ways. One is to log RPM, IAT, MAF and 
enter those into a VE calculator. Or one can use RPM, 
MAF, and the cylinder volume to find cylinder air. The 
way this is done is as follows:

(MAF x [Constant]) / RPM

Figure 1: Data Log Graph — Intake Camshafts
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IDS

P0012:00-EC Intake Camshaft 
Position Timing 
- Over-Retarded 
(Bank 1) 

P0014:00-E8 Exhaust 
Camshaft 
Position Timing 
- Over-Advanced 
(Bank 1) 

P0022:00-EC Intake Camshaft 
Position Timing 
- Over-Retarded 
(Bank 2) 

P0024:00-E8 Exhaust 
Camshaft 
Position Timing 
- Over-Advanced 
(Bank 2) 

P052B:00-EC Cold Start Intake 
(A) Camshaft 
Position Timing 
Over-Retarded 
(Bank 1) 

P052D:00-EC Cold Start 
Camshaft 
Position Timing 
Over-Retarded 
(Bank 2) 

P054A:00-EC Cold Start 
Exhaust B 
Camshaft 
Position Timing 
Over-Advanced 
(Bank 1)

P054C:00-EC Cold Start 
Exhaust B 
Camshaft 
Position Timing 
Over-Advanced 
(Bank 2)

After the technician adding 1.5 quarts of oil to the 
engine, he proceeded to graph/record the desired 
vs actual VCT positions for the intake camshafts in 
Datalogging Mode within IDS as shown in Figure 1.

Within IDS, Ford has provided the technician with 
a very useful PID called VCT Error. These PIDs 
are essentially a math function which takes the 
commanded VCT and finds the difference between it 
and actual VCT to produce the actual error term. You 
can think of this PID like you would with Fuel Trim. 
A Fuel Trim value is the “error term” derived from a 
feedback loop. The PCM uses this value to learn the 
correction needed for actuator control. The error term 
values are what’s used by the PCM to monitor the 
failure thresholds we’ll be discussing later.

The equation for the Bank 1 Exhaust Camshaft 
actuator error looks like this: 
(VCT_EXH_DSD – VCT_EXH_ACT = VCT_EXH_DIF1)

For this vehicle, the available error PIDS are as follows:
•	 VCT_EXH_DIF1 •	 VCT_EXH_DIF2 
•	 VCT_INT_DIF1 •	 VCT_INT_DIF2

Now, this is where histogram mode comes in 
handy. In order to get into histogram mode while in 
Datalogging mode, you’ll need to select the PID Row 
by clicking anywhere on that row and then select 
the display options as shown in Figure 2.

With the display options dialog box present, select 
the histogram option as shown in Figure 3.

Depending on how severe the error, you may want to 
modify the display range as well to take advantage 

Figure 3: Ford IDS - Histogram Control

Figure 2: Ford IDS - PID Display Setup
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IDS
of the history tick spread. As you 
can see in the examples shown, 
the range established was +20 
degrees and -20 degrees.

Next, you’ll want to make 
sure that you get the PCM to 
begin exercising the camshaft 
actuators to begin working 
by loading the engine across 
various ranges. One can 
optionally select bi-directional 
PIDs so they could be 
commanded while observing 
VCT errors. Ford provides the 
end user with output state 
control a.k.a. bi-directional 
PIDs. This usually works as 
long as there aren’t any current 
or pending DTC’s related to 
the VCT system. Pending 
issues with VCT can prevent 
bi-directional controls from 
working. One can identify 
which PIDs are bi-directional 
by looking for the pound sign 
following the PID name. Figure 
4 demonstrates this.

For this vehicle, the bi-directional 
PIDs are as follows:

•	 VCT_EXH_DSD#	
•	 VCT_INT_DSD#

Note: Any PID followed by 
a # sign is an output state 

control (bi-directional) PID.

For the purpose of this article, 
the data recorded is being played back. Technicians 
should establish a system to allow one to record 
and document these tests so that you have a record 
of your troubleshooting steps. Additionally, the time 
you’re taking to research anomalies on the vehicle in 
question can be referenced and show more value for 
the services you’re performing.

In Figure 5 you can see the first part of the playback 
where the road-testing of the vehicle started and 
observed exhaust camshaft errors during aggressive 
manipulation of the camshaft:

You’ll also note that if your display ranges are too 
narrow, and the values being reported are outside of 
the maximum range, you’ll see a dot appear at the 
end of the histogram letting you know.

Taking a look at Figure 6, you’ll see the exercise of 
the intake cams:

As you can see, there’s a larger amount of VCT error 
scatter for the exhaust camshafts as compared 
to the intake during these tests. This is because 
the intake camshafts were not exercised all that 
much during the sampling period. This is another 
reason you may want to utilize bi-directional control 
(output state) PIDs if available. 

Now back to the original subject vehicle. Given the 
fact that the engine oil level was low on arrival and 
coupled with the visible sludging when peering in 
from the oil cap, confidence is high that this vehicle 
will require some heavy engine work. Once work was 
commenced, the service technician found that the 
passenger side turbo impeller bearing was wiped 

Figure 4: Ford IDS – Bi-directional control PIDs

Figure 5: Exhaust Camshaft VCT Errors
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out, causing the noise complaint reported by the 
customer. A replacement Ford Remanufactured 
engine was installed and when the technician 
removed the turbo-charger oil feed screens, he 
found that the turbo bearings likely failed due to 
poor lubrication from restricted oil feed screens as 
shown in Figure 7. 

Now that we have a better 
understanding of how the IDS 
can display VCT variance, you 
may want to consider adding a 
check of the VCT performance 
on vehicles passing through 
your shop, especially if you’re 
performing a pre-purchase 
inspection. One other great 
indicator you might want 
to consider is referencing 
Mode$06. For review, Mode$06 
can be a great indicator for 
those who really understand 
how this system is designed to 
work. You can think of Mode$06 
as a statistical logging tool you 
can use to your advantage. 

As mentioned earlier, there are numerous free 
technical documents available covering Ford 
vehicles within the Motorcraft Service website. Visit 
motorcraftservice.com/freeresources/obd.

When reviewing the Mode$06 data specifically 
related to VCT failure thresholds, I found the 
following information. Refer to Figure 8: Ford 
Mode$06 VCT Monitor Malfunction Thresholds.

As you can see the failure thresholds range quite a 
bit and you may be thinking, “What in the world does 
700 degrees squared mean?” Curiosity persisted 
and I reached out to a colleague who recently retired 
from Ford Motor Company as an OBD engineer. He 
took the time to explain the following: He states that 
in order to monitor errors, you simply don’t want to 
accumulate the error term; (error term is a residual 
value that comes from the desired value vs. the 
actual value achieved) what you want to do is square 
the error term. When using this method to monitor for 
variance, small errors tend to minimize themselves 
and large errors tend to become accentuated. For 
example, say you had an error term of 0.1 degrees. 
Squaring that value would result in a smaller number, 
i.e.: 0.01 degrees squared. Therefore, if you had an 
error term of 10 degrees, this would result in 100 
degrees squared. From there, the system calculates 
the long-term variance using EWMA (Exponentially 
Weighted Moving Average) and uses those values for 
the monitor and report those via Mode$06.

During follow-up testing on our subject vehicle, the 
technician decided to run the VCT error scan on the 
new engine so that a baseline could be obtained. As 
you can see in the following screenshots, the VCT 
Mode$06 data is showing all zeros. This is because 
the monitor hasn’t run yet. Due to the fact that the 

Figure 6: Intake Camshaft VCT Errors

Typical VCT monitor malfunction thresholds
VCT solenoid circuit: Open/short fault set by the 
PCM driver
Cam/crank misalignment: > or = one tooth 
difference, or 17 crank degrees
Response/target error - VCT over-advance 
variance too high: 40 to 700 degrees squared
Response/target error - VCT over-retard variance 
too high: 40 to 700 degrees squared
Response/target error - Cam bank-to-bank 
variance too high: 40 to 700; degrees squared

Figure 8: Ford Mode$06 VCT Monitor 
Malfunction Thresholds

Figure 7: Turbo Oil Feed Screen
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technician failed to clear the 
faults after engine replacement, 
there were pending DTCs still 
stored which disqualified this 
particular monitor from running. 
Refer to Figure 9: Mode$06 
Before Clearing DTCs. 

Once the DTCs were cleared, the 
vehicle was road-tested exten-
sively and the Mode$06 data 
populated with minimal errors.

Refer to Figure 10: Mode$06 
After Performing Drive Cycle. 
As you can see, the maximum 
values range from 18 to 29 
degrees. Some variance is 
considered normal. However, if 
you were to see numbers nearing 
the thresholds, you might be 
able to predict the future of that 
vehicle’s VCT system.

Additionally, the technician ran 
an extended cold start session 
while recording VCT data in 
order to obtain a good baseline 
of normal data from a new 
engine. As you can see, there is a 
normal amount of error between 
the desired and actual cam 
position. Using the histogram 
mode can help one more easily 
monitor and spot anomalies. 
Refer to Figure 11: Cold Start and 
Drive Logging VCT.

What did we learn? 
Leveraging the power of the 
Ford IDS scantool through 
histogram mode, math 
channels, bi-directional 
controls, along with MODE$06, 
the technician’s diagnostic 
tasks, become a little easier. 
That, coupled with the fact 
that you can record, save and 
archive the data makes this 
tool even more powerful. To 
learn more about recording 
and archiving data within IDS, 
look for a new article in the 
near future. If you have any 
questions, comments and/or 
suggestions for a future article, 
please let us know. >

IDS

Figure 10: Mode$06 After Performing Drive Cycle

Figure 11: Cold Start and Drive Logging VCT

Figure 9: Mode$06 Before Clearing DTCs
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Keep the Fuel Flowing
All too often, interruptions in the fuel supply to the engine 
will leave a car dead in the water. Let’s take a look at some 
of the more common fuel systems we find in Ford cars and 
trucks. Whether mechanical, electrical or even chemical, 
learning how to identify the different systems will help 
you focus in and diagnose fuel flow problems quickly, thus 
making you a better technician. 

Step one in any suspected fuel pressure 
problem is always a glance at the fuel gauge. 
Not that you should take its reading as gospel, 
but if it’s showing empty let’s put a couple 
gallons of fuel in the tank first, just in case.
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There are three legs of the metaphorical stool that 
make the internal combustion engine work: fuel, 
ignition and compression. For any engine to run 
right, all three must be working in perfect timing and 
balance. When an interruption in any one occurs, the 
engine simply won’t run. Delivery of fuel from the 
tank to the engine may seem like a relatively simple 
system compared with the modern computer-
controlled ignition and cam timing systems. Yet 
we have vehicles towed into our shops on a regular 
basis, unable to run due to a failure to get the fuel to 
the fire. Let’s take a look at how these systems work 
and what it takes to get them diagnosed, repaired 
and back on the road. 

With the invention of fuel injection, engine efficiency 
increased dramatically. Gone were the days of 
tuning carburetors and setting chokes. With the 
removal of the carburetor, we also removed the 
built-in fuel bowl. With this small supply of fuel 
right at the engine, steady pressure from the fuel 
pump was not quite so important. So long as the 
fuel pump kept the float bowl full its job was done. 

Fuel injection systems have no such buffer between 
the fuel pump and the injectors. Fuel flow must 
remain controlled, steady and at significantly higher 
pressure for the computer to accurately deliver the 
proper fuel charge for each stroke of the engine. The 
higher the pressure, the more precise fuel injector 
timing is required. The first, reliable way to deliver 
the higher fuel pressure was to employ an electric 
fuel pump pushing the fuel through a loop from 
the fuel tank to the injectors through a vacuum 
operated pressure regulator and finally back to the 
fuel tank. Later, with improvements in fuel pump 
and computer control technology, the return line 
was eliminated. Two methods were developed. In 
one, the pressure was controlled by the PCM with 
the aid of a fuel pump driver module near the fuel 
pump. The other method employed a steady, higher 
fuel pressure and simply relied on injector control to 
increase or decrease fuel flow to the cylinders under 
higher and lower demand conditions respectively.  

When a fuel delivery problem is suspected, a fuel 
pressure test is a good place to start. Most fuel-
injected Ford vehicles with the return-type system 
have a test port built into the fuel rail to allow 
pressure testing and fuel sampling without having 
to disassemble the fuel lines. This port looks similar 
to a tire Schrader valve and should have a plastic 
cap protecting the valve. Since most Ford fuel 
systems hold fuel pressure by design, even after the 

Fuel injection requires pressurized fuel in a 
fairly precise specification to function properly. 
Confirm your pressure specification in the 
service manual and use a fuel-pressure gauge 
to confirm you have the proper pressure for 
your application. For example, what was 
great pressure for a 1995 Ranger would be 
unacceptable for a 2004 model.

The fuel pressure test port is common on Ford 
engines from the 1990s and the 2000s, making 
testing fuel pressure much easier and safer. 
The plastic cap should always be replaced once 
testing is complete.
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Fuel Systems
engine is off, it’s important to release the 
fuel pressure before attempting to connect 
the pressure gauge. Releasing the pressure 
will look a little different depending on the 
model you’re working on, but the basic idea 
is to disconnect power from the fuel pump 
and start (or attempt to start) the engine 
until all the fuel pressure is released, which 
will cause the engine to die and not restart. 
If you’re having difficulty finding the fuse 
or relay, since they aren’t typically labeled 
in Ford fuse boxes, you may find it easier 
to unplug the inertia switch. It’s tempting 
to bypass this step and just connect the 
pressure gauge to a charged fuel rail, but 
you will most certainly end up getting 
sprayed with gasoline. Don’t risk it. Gasoline 
is dangerous, it’s surprising how little it takes 
to make a big fire. 

Having fuel move from the fuel tank to the 
hot engine compartment and then return 
to the fuel tank can cause problems as it 
slowly heats up the gas tank. Ford developed 
two systems to eliminate the return line and 
make it a one-way trip for gasoline — the electronic 
returnless fuel system (ERFS) and the mechanical 
returnless fuel system (MRFS). Ford employed its 
electronic return-less fuel system in Mustang and 
Contour models starting about 1999 and trucks 
starting about 2004. Fuel pressure is monitored with 
a fuel rail pressure sensor and controlled by the PCM 
through a separate controller near the fuel tank, the 
fuel pressure driver module. Testing fuel pressure 
on these systems is much easier in that the fuel rail 
pressure sensor can typically be accessed in the data 
stream. In addition, there are several codes that will 
set if a problem develops in the fuel system like a 
P1233 if the fuel pump driver module doesn’t respond 
as predicted or a P0191 if the fuel pressure gets too 
low, for example. This gives even more incentive to 
scan for stored codes prior to your diagnostic. 

To control the fuel pressure the PCM sends and 
receives a bi-directional signal with the fuel pump 
driver module (FPDM, typically near the fuel tank) 
that will activate the fuel pump as needed with a 
duty cycle. This system still uses a fuel pump relay 
and inertia switch to control power to the FPDM 
and fuel pump. In climates where under-carriage 
corrosion is a concern, some models like the F-Series 
trucks and Escape can have issues due to corrosion 
of the FPDM as it’s located on the frame. Many 
car and SUV models have the FPDM in the trunk 
or under the back seat, keeping them safe from 
external corrosion. If corrosion is a concern, apply 

a protective sealant like Motorcraft® anti-corrosion 
coating (PM-13-A) on the aluminum of the FPDM 
case and dielectric grease to electrical connectors. 

The mechanical returnless fuel system is much less 
complicated. The fuel pressure is generated and 
regulated right in the fuel pump module with an 
electric pump and a mechanical pressure regulator. 
Lean conditions and extended cranking on cold 
start-ups are possible symptoms of a regulator 
problem. Fuel pressure at the fuel rail is typically 
around 60 PSI, but check with the service manual to 
verify for your specific application. With this system 
the fuel pressure gauge can be connected directly 
to the fuel supply line at the fuel rail (not inline) 
to eliminate a leaky injector as a possible cause of 
fuel pressure loss. This leaves the fuel pump or fuel 
pressure regulator as possible causes of low fuel 
pressure or pressure bleeding down. Either way, it’s 
going to require a fuel pump module replacement. 

Some Rangers and Explorers from about 
2001 to 2004 have an interesting twist in the 
implementation of this system. The fuel pump 
sends fuel to the fuel filter that then sends fuel 
pressure back to the fuel pressure regulator in the 
fuel tank. You can recognize this system by the fuel 
filter with three ports, one to the engine and two to 
the fuel tank. The design was replaced with ERFS 
type systems or internal filters in the tank which 
does have a couple of advantages. First, it filters 
the fuel going through the regulator, preventing 

With the introduction of the mechanical returnless fuel 
system the fuel rail is much less cluttered. You may 
notice the lack of any fuel pressure regulator, return line 
or even a fuel pressure sensor. Clean and efficient.
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any stray particles from affecting the regulator’s 
performance. Another advantage is that a dirty 
fuel filter that could restrict flow would not affect 
the fuel pressure at the fuel rail since the regulator 
is actually downstream from the filter (yet still 
physically in the fuel tank attached to the fuel 
pump). When replacing any fuel pump, change all 
serviceable fuel filters. With this system, consider 
fuel filter replacement a requirement. 

In either a return or returnless system, zero fuel 
pressure will mean starting with an electrical 
diagnosis of the fuel pump circuit. The typical Ford 
fuel pump circuit will consist of a fuel pump relay 
(sometimes it’s inside the GEM and non-serviceable), 
and an inertia switch. Power is applied from the 
ignition switch to the fuel pump relay that is activated 
by the PCM for about 2 seconds when the ignition is 
first turned to the run position. In between the relay 
(or GEM) and the fuel pump is an inertia switch. 
Later models are eliminating the inertia switch since 
impact information from the SRS is more reliable 
than the weighted pendulum inside the inertia 
switch. This is a normally closed switch that will 
interrupt power to the fuel pump in the case of an 
accident. On top of the inertia switch is a reset button 
that will pop up should the switch get tripped. If the 
inertia switch has been activated several times it has 
the potential to be overly sensitive and may trigger a 
fuel cutoff with something as little as a rough speed 
bump. The location of the inertia switch will vary by 
model and will typically be in the front passenger’s 
foot well (on the firewall or A-pillar) or near the fuel 
tank in the trunk, jack storage, or luggage space. 

Some Rangers and Explorers from 2001 to 
2004 came equipped with a three-port fuel 
filter. The extra port provides filtered fuel back 
to the regulator in the fuel tank. The two tank-
side ports are different sizes so make sure you 
have the right hose to the right fitting before you 
force the fitting. 

Checking the fuse for battery voltage (not just a 
visual check) and feeling for a click in the relay 
when the key is cycled to the run position will 
indicate the ignition side of the fuel pump circuit 
is in working order.

The inertia switch is a safety device, designed 
to cut power to the fuel pump in case of an 
accident. It’s also a good place to test for power 
supply to the fuel pump as it’s the middle of the 
circuit and typically easy to access. The green/
yellow wire is battery positive from the relay 
and the pink/black wire (or white) is to the fuel 
pump (or FPDM).
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in stall and no-start conditions. Taking a fuel sample 
is likely the only way you will discover contaminated 
fuel. Water contamination will separate in the fuel 
sample after a couple minutes since significant 
amounts of water will not mix with gasoline. Diesel 
fuel has a distinctly different smell from gasoline. 
It smells more like a solvent than gasoline, doesn’t 
evaporate quickly and has more of an oily texture. 

On an “observation of humanity” note, if someone 
accidently filled their tank with diesel and didn’t 
realize it, they might not be readily willing to admit 
it. It’s usually less important how something got in 
the tank than what needs to be done to fix it. With 
diesel, the fuel tank should be removed and cleaned, 
and fuel lines flushed. Just diluting the diesel till the 
engine runs can foul plugs, damage the catalytic 
converter, kill oxygen sensors and who knows what 
else. Water is much easier to manage. With the 
majority of the water removed from the tank, fill 
the tank with fresh gasoline that has approximately 
10 percent ethanol (E85 if it’s a flex-fuel vehicle). 
The ethanol will absorb the remaining water and 
harmlessly burn it through the engine. As a side note 
with water, it’s good to know where the water came 
from. If it’s clean rain water, that’s one thing. If it’s 
swamp water from the car being submerged, more 
cleaning should be considered. Water is bad enough. 
Mud is a whole lot worse. >

Fuel Systems
Looking at a wiring schematic, the inertia switch is 
near the middle of the fuel pump circuit. This can be 
an excellent place to test for electrical failures if it’s 
readily accessible. Testing for battery voltage here 
can indicate if there is an issue in the power supply 
side (fuse, ignition switch, relay, etc.) or if there is 
a problem in the fuel pump or FPDM. The switch 
has two wires, usually green with a yellow stripe, for 
battery positive supply and pink with a black stripe 
(white if there’s a FPDM) for power out to the fuel 
pump. With a voltmeter or power probe back probing 
the connector, turn the ignition switch to the run 
position. You should have approximately battery 
voltage for about 2 seconds. If the voltage is low, 
check the fuse, relay and ignition switch. If the voltage 
is good, check for continuity through the fuel pump, 
damaged connectors at the fuel tank or possibly a 
poor ground connection for the fuel pump module. 

Fuel system problems aren’t limited to fuel pressure 
failures. Some of the most frustrating problems to 
diagnose stem from an incorrect liquid finding its 
way into the fuel tank. With the availability of ethanol 
for flex-fuel vehicles, motorists have been known 
to use the “cheap gas” without verifying that their 
car is flex-fuel-capable. Typically, this will result in 
poor runnability and a check engine light until the 
fuel is cycled back to regular gasoline. A much bigger 
problem arises if a gasoline tank is contaminated with 
diesel fuel or even water — either of which will result 

This yellow fuel cap indicates this is a flex-fuel 
vehicle and can use E85 fuel. This indicates the 
PCM can determine the ethanol content and 
adjust fuel trims as needed to run properly.

When taking a fuel sample, it’s a good idea to let 
it sit for a few minutes. If you see a separation, 
that’s water and your engine won’t run on it.
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Ford Tech Tips: We’ve been hearing a lot about 
independent shops providing more diesel 
service than ever before. How does Motorcraft® 
support that effort? 
Hanighen: There are over 1.4 million Power Stroke® 
diesels on the road today, so the service and 
maintenance opportunities are there. Motorcraft has 
training on Motorcraft.com, which is available for 
Professional Service Network members. You can learn 
everything you need to know about diesel service 
through our online or instructor-led training sessions.

Ford Tech Tips: What makes the new 3.0L  
Power Stroke® diesel a game changer?
Hanighen: Starting with the 2018 model year, it is 
the first diesel in the F-150. For 43 straight years, 
more people have put their hard-earned money on a 
Ford F-Series pickup than any other truck.*
The new 3.0L engine block is a brand-new 
compacted graphite iron (CGI) composition 
with aluminum cylinder heads to keep the 
weight down with maximum strength. The high-
airflow turbocharger helps improve high-altitude 
performance and the new crankshaft is forged 
steel, fully counterweighted, for more strength and 
durability. It also has a high-pressure common rail 
fuel system for better power, fuel consumption and 
emission control. 
This is a totally redesigned diesel engine with 
biodiesel fuel capability, intelligent oil life monitor 
and a smart-charging alternator to help provide 
consistent charging. The smart charging alternator 
is also new for 2020.
For 2020, the 6.7L Power Stroke® has a new flat panel 
design fuel filter. A single particle of dirt can damage 
a diesel engine, as can water. The filter medium can 
stop particles as small as 4 microns as opposed to 
standard filters which only catch particles 30 microns 
or larger. Aside from the OE fit and function, the new 
filter also has an air bleed orifice to improve longevity 
and dampen fuel pump noise. When it comes to 
water, the new design provides 98 percent water 
removal vs. 68 percent for standard filters.

Ford Tech Tips: What 
sort of parts coverage  
does Motorcraft 
provide for shops doing 
diesel service?
Hanighen: Ford and 
Motorcraft have 80-90+ 
percent coverage between 
Ford Parts and Motorcraft 
for anyone doing service. 

Ford Tech Tips: What about the warranty?
Hanighen: Motorcraft parts are protected for a 
two-year unlimited mileage warranty, including 
labor, with no commercial exceptions. When you 
consider a combination of length of time, mileage, 
labor reimbursement AND commercial exceptions, 
the Motorcraft warranty is the best OE warranty 
available in the aftermarket.

Ford Tech Tips: Tell us a little about the reman 
turbochargers being offered by Motorcraft.
Hanighen: This is a new turbocharger product 
for the 6.7L Power Stroke®. It’s first to market 
and made in the USA. This is a remanufactured 
product that exceeds Ford Engineering’s rigorous 
remanufacturing requirements. It has high-
performance bearings for increased durability, 
uses OEM balancing techniques for lower Noise, 
Vibration, Harshness ratings and is available in 
dual-scroll and single scroll models. The new reman 
turbocharger is available for 2011-2015 applications 
and has the same warranty. This is a very big deal.

Ford Tech Tips: Does Ford offer any technical 
training on both the 3.0L and 6.7L Power Stroke® 
to the aftermarket techs?
Hanighen: This is the third generation of 6.7L, so 
there’s lots of training out there, but we provide 
comprehensive information as mentioned above and 
through Motorcraft University and the Professional 
Service Network program. There are 26,000 PSN 
members nationwide who take advantage of the 
knowledge base at Motorcraft University. You can 
get more information online at FordPSN.com, 
Motorcraft.com, and Fordparts.com. >

In Part 2 of Ford Tech Tips interview with John Hanighen, 
Global Aftermarket Director and CEO of Quick Lane Tire and 
Auto Centers, we discuss the new 3.0L Power Stroke® engine 

and how Motorcraft® diesel parts can help independent 
repair shops grow their business with diesel engine service. 

John Hanighen, 
Director, Global 
Aftermarket Business, 
CEO Quick Lane Tire 
and Auto Centers

*Based on 1977-2019 total sales. February 2020 35
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