By Herbert Leijen
VEHICLE: 2008 MAZDA PREMACY

This diagnostic article takes you through the process our technical support team use with
problematic vehicles. We look at the issues involved and share how we resolved the problem.
This an inside look, from the profound to everyday issues automotive workshops encounter.

Problem presented from the workshop to our Technical Support Team

A Mazda had arrived for repair with automatic transmission issues. We can select reverse and
drive in which it only seems to select third gear. Our Launch Eurotab scanner cannot communi-
cate with the Transmission control unit.

Also in the Engine (PCM) and ABS both have fault codes that they also cannot communicate
with the TCM. | can see on the ATS 4 channel differential/offset scope that the TCM appears to
be talking to the CAN bus, but that no one seems to be able to understand the TCM. We have
checked power and grounds on the TCM and all seem to be properly present.

Have you got any thoughts?

Measure
First let’s look at the scope recordings that the were made.
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In the CAN data analyser | have circled

Source Begn  End  Difwence ID « AIR IDE A1 oic { oas CRC  CRCDeimber Ack Klogs Pucely
1 CANansyzed 4817ms 5061me 2044ys 00000190 0 O O 8 |0000000000000000 0G24 1 a the areas of first concern, the Ack (A)
2 CAN andlyzer! 24731ms 24975me 284ps 000000190 0 0 0 8 0000000000000000 Ox3234 1
3 CANensyred 35%ms  3832ms 2342y 000020 0 0 O 8 lrwoz02710000 oas0 1 and the DLC (B), BOth IOOk pel’fect,
4 CANanhod 1333ms 13578me 2244u: 0000020 0 0 O 8 pr10271027100000 0a3%0 1 5 :
5 ool 2207m ZSM1m A4y OGNEO 0 0 0 b 8 kriozioziomm o 1 when scrolling through the table, there
6 CANansheed 131Sme 3354me 2424 0H0000200 0 0 O 8 pr10271027100000 0G%0 1
7 CANawyeel 3838ms 4083ms 2042ps OO0 0 O O 8 0040000000000 072C 1 are no non-Ack messages, nor does
8 CANensheed 13584m: 13828ms 20424 OO00001 0 0 0 8 0040000000000 ONI25C 1 A
9 CANansheed 225¢7m: 237%1ms 20425 OONN01 0 0 O 8 0040000000000 ONT25C 1 the DLC count give incorrect numbers.
10 CANonsyeel 155ms 37%9me 2442y OONERN 0 0 O 8 0400000000000 W25 1 :
1 Ot 409m 43m 242m 00005 0 0 0 b 8 boooooormwmeaoo ooxa 1 The voltages of the actual CAN signals
12 CANanhoed 138Mms 14078ms 2044ys OO0N5 0 0 O 8 [000000000000000 OGZCA 1
13 CANanshzer! 23797ms 24041 ms 2842ps 000000205 0 0 0 8 0000000000000000 Ox72CA 1 appear ﬁne to me to-
U CANanshoed 3300Sm: A0MOme 20424 0HO00NS 0 0 O 8 [0000000000000000 OGZ2CA 1
15 CANanwhoed 15Mms 177ms 262y OHO00F 0 0 0 8 [ FFFFZ7104000FF85  0WOIE 1

o 16 CANenshoerl 15543ms 15778Bme 2342ps O0000020F 0 0 0 8 FFFF27104000FF 86  OW6B24 1

-2.00 ——— e e




Time Pressure

The next thing is where time pressure came into play. We (at AECS Technical Support)
did not take proper enough time to explain what to do next, like what we do during our 4
hour CAN data bus training. We simply cannot do a quick 4 hour training during a tech
support phone call.

Resistor

We explain in the CAN data training that to determine if an ECU actually speaks on the
bus, you need to fit a resistor in for example the CAN high and measure the signal on
both sides of the resistor.

The diagnostician fitted a 120 Ohm resistor in the CAN high wire, this was wrong. The
120 Ohm resistor is the value of the capping resistor and should not be used for the in-
tended diagnostic purpose.

It looks like 2 stories were mixed. This did not produce the result that we wanted.
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[ Zoomed in recording made on both sides of the resistor. ]
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49%4ms  su2 ms 5.27%0ms 5.4373ms 5.555% ms SM9ms 59243 ms 6.0866ms. 6.2489ms 6.4112ms 6.573Sms U

We asked the diagnostician to use Channel 1 and 2 as an offset scope with one
combined earth, and to use Channel 3 as a differential scope.

The ATS WiFi Scope allows you to choose freely if you want to measure from earth or if
you want to measure across a component (the resistor) without the chance to create a
damaging earth loop (or short the CANbus).

You can connect each channel’s earth leads to the same ground or you can combine the
earths so that only one connection to battery negative needs to be made, which is less
messy and reduces the chance on faulty measurements. Check out the the connection
diagram and see how we have mixed the connection options.



Org Resistor fitted

CH1

Connection diagram, please study how this unique offset/differential ATS WiFi scope is connected. CH1 is offset, CH2
is offset through the earth of CH1, CH3 is differential.

Also, look at the scope screen detail below so you can see how to turn each channel of
the scope from offset to differential at will. Even if a mistake is made and an ‘earth loop’
is created, the earth switches are variable automatic trip switches.
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In the above screen shot you can see at (A) that CH1 and CH2 are switched to be offset
scopes, and at (B) that CH3 and CH4 are SW|tched to be differential scopes, even though
CH4 is not being used. This means when a load is detected through the earth circuit
larger than an adjustable value (say that the earth lead of CH2 accidentally touches

battery positive), the scope switches automatically to a differential function, saving the

vehicle’s circuit, the scope and the leads from burning up. Please note this in the follow-
ing recordings.

It makes you a pro spotting (and understanding) detail like that!



There are no other tools on the market that are able to do the special diagnostics the ATS
scope can do.

After fitting the correct resistor and hooking up like above, we got the following
recording:
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| BEE MWL ? CAN Analyser
Source Begn End Difference 10 « RTR IDE R1 RO DLC Data CRC CRCDeimder Ack Flags Prosly PGN  SouceAddiess Reserved DataPage POU Format I: 2.0000
1 CAN andhoer!  4082ps  6526ps 2444 ps 0400000130 0 0 0 0 8 0000000000000000 (x3234 1 1 "~
2 CAN anshoer! 20M5ms 2059ms 2444 ps 000000190 0 0 0 0 8 0000000000000000 (x3234 1 1
3 CAN anshzer! 4902me  S5137me 2344 ps 000000200 0 0 0 0 8 2710271027108000 (x3960 1 1
4 CAN andhzer! 14%3me  15164ms 23424 0400000200 0 0 0 0 8 2710271027108000 (x3%60 1 1
5 CAN anshyzer! 25052me 25287ms 2M6ps 000000200 0 0 0 0 8 2710271027108000 (x3%0 1 1 -
6 CAN anshzer! 34834me 35129ms 2344 ps 000000200 0 0 0 0 8 2710271027108000 (x3%60 1 1
7 CAN anshoer! S5142ms  S5387ms  2044dps 000000201 0 0 0 0 8 0000400000000000 ON725C 1 1
8 CAN ansheer! 1517me  15415ms 2444 ps 000000201 0 0 0 0 8 0000400000000000 Ox725C 1 1
9 CAN andhzer! 252%3ms 25537ms 2444y 000000201 0 0 0 0 8 0000400000000000 Ox725C 1 1
10 CANenshee! 3513ms 35379me 2444y 000000201 0 0 0 0 8 0000400000000000 ON725C 1 1
11 CANandhoer! 53%me 5637ms 2444 000000205 0 0 0 0 8 0000000000000000 Ox72CA 1 1
12 CANandhzer! 1542ms  15655ms 244dps 000000205 0O 0 0 0 8 0000000000000000 Ox72CA 1 1
13 CANanshee! 25543me 25787ms 2444ps  OMO0000205 O 0 0 0 8 0000000000000000 ON72CA 1 1
14 CANandhoer! 35384ms 35629ms 2444ps 000000205 0 0 0 0 8 0000000000000000 Ox72CA 1 1
15 CANansheerl 165ms 1689ms 2384 ps 00000020 0 0 0 0 8 FFFF27104000FF 47 (ONIFEB 1 1
ﬂ_.: 16 CANanshoer! 1567ms  15905ms 2346ps O0000020F 0 0 0 0 8 FFFF27104000FF 43 (v5891 1 1 v I'l
< > -2.00 ms. | € > 34.00 ms. 38.00ms

[ This recording clearly showed on CH3 that no data was sent from the TCM onto the CAN bus. ]

Pays to Hoard...

The diagnostician at the workshop happened to have a known bad TCM of a similar
vehicle ‘laying around’, | mean who wouldn't? Although the spare TCM was known to be
faulty, it was also known to be able to be communicated with when removed from its
original vehicle.
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Souce Begn  End Difesence 1D = RTR IDE Rl RO OLC Dats CAC  CRCDeimber Ack Flags Picsly PGN SowceAddess Reserved | o
1 CANanshoer! 842m:  8662me 2424y 00000131 O 0 0 0 8 0000000000000000 OwGEST 1 1 Aj
2 CANanshoe] 34%4ms 3677ms 2424ps OOOOOI31 0 0 O O 8  0000000000000000 O0€ES 1 1
3 CANenshoe! 1579me 13®Bme 2024p: OOO00IS0 0 0 O O 8  FEFEOOCOFFFECO00 O0¥3 1 1
4 CANaowyoe! 8704ms 8%47ms 2424ps OO00I0 0 O O O 8  FEFEODCOFFFEDO0 073 1 1
5 CANansyoel 18423ms 18685ms 2024ps OOOOOIS0 0 O O O B  FEFEOOCOFFFECO00 O0¥3 1 1
6 CANanshoer! 28423me 28665ms 2424p:  ONDOOOOYSO O e iele 0 FEFEOQDQOFFFEODOD ON3F3 1 1
7 CANenshoel 12%5ms 10S2ms 2424ps 00000 0 O O O B  070000000000F 00 OQXE 1 1
8  CANanhoe! 8388me 92%1me 2026ps 00000010 0 0 O O 8 0700000000003 00 0QXE 1 1
3 CANanshoe] 18703ms 18%2ms 2424ps 0000010 0 O O O 8  070000000000F00 0QXE 1 1
10 CANandhee] 28707ms 28%ms 2424us OO0 0 O O O & 0700000000003 00 OQEE 1 1
11 CANanshoer! 6175ms  642ms 2446y 000000190 O s 8 9 ) 0000000000000000 03234 1 1
12 CANandheel 2117ms 26%1ms 2442u OO0 0 O 0 0 €&  0000000000000000 0G24 1 1
13 CANanshoe! 430y  2558u 2M2y: 00000 0 0 0 0 &  2710271027108000 03%0 1 1
14 CANonshoer! 9524me 9759ms 2M6p: OO0000 0 O O O B  2710271027108000 OGS0 1 1
15 CANanshee! 19514ms 19748ms 2M4ps OQ00000 0 O 0 O &  2710271027108000 OGS0 1 1
Rl | 16 CANanshoe! 23512ms 20745ms 2344ps 000000200 0 0 0 O 8  2710271027108000 0G%0 1 1 vl IL]|
< > -2.00ms 2 > | 00ms 34.00ms 38.00ms

[ Recording made with communicating TCM fitted in the problem vehicle. ]




When checking the timing of the pattern on CH3 (circled) we found in the CAN analyser
table that for example the IDs 131, 150, 160, and 228 are sent by the TCM. We could not
find those IDs in the analyser of previous ‘bad’ recording.

Zoom-Zoom

The second hand TCM ECU did speak on the CAN bus as seen in the differential
measurement on CH3 (circled). This concluded immediately that the power supplies and
earths of the TCM where fine, as the second hand TCM was plugged in the wiring
harness of the vehicle.

Conclusion
A new TCM was ordered and fitted, the car is running and shifting as it should now with
no further codes in the system.

How nice and quick can diagnostics be! é\%

Jobs like this command premium dollars. Granted, this is not work for ‘oil changer’ type
of technicians. This is for the better level of technicians in NZ (diagnosticians), of which
we see most of them on a regular basis in our training seminars throughout New Zea-
land. The level of equipment and the level of training used in this job are within easy
reach for everyone who's keen to stay in control of their career in automotive. We are
simply here to make it easy with our technical support.

Be effective and profitable, call us to make the next easy move!

Thanks for reading,
Herbert

H.P. Leijen
AECS Ltd

Trainer/Research
Web: www.aecs.net
E-Mail: info@aecs.net
Ph 06 874 9077
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New - Auscan 3

EWS

DID YOU KNOW

Auscan 3 has arrived at AECS and they aren't staying for long. Already in to their new Auscan 3 is the team from

Central Taranaki Automotive. See below for more details.
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AUTOMOTIVE WORKSHOP EQUIPMENT

AUSCAN 3

Central Tari
AUTOMOTI

All day battery - 7000mAh
B Huge storage - 32G+32G SD
=== | arge screen- 10,17 LCD
? ====;= Dust tight - IP65

0S - Android 9

Bluetooth
0OBD Connector

Auscan 3 has ADAS
installed ready for
when you want to
expand into ADAS
calibration

Full range of connectors.
B Connect to older and the
latest vehicles, 138 brands

LAUNCH AUSCAN 3

The new AUSCAN 3 is a dynamic tool,
with impressive vehicle coverage and full
system diagnosis, it's the must have core
tool for every workshop.

FEATURES:

* Scans 138 brands, each vehicle fully covered.

* Re-programme modules, code injectors and
keys, fast live data and accurate graphing.

* Print/email reports directly from the AUSCAN 3
to your customer.

* Code troubleshoot and guided procedures
directly from the tool.

* Easy 1 click updates (24 mths included).

* Optional AECS technical support database
directly accessible from the tool.

SPECIAL FUNCTIONS:

AUSCAN 3 has a huge ability. Includes special
functions such as:

* Immobilizer/key coding * Ride height
* Air mass drift compensation « SRS

« Door control « |IPDM
* DPF re-learn + ABS
* Transmission * Engine
15 resets include:* DPF +SAS - Qil
* Brakes +IMMO - Throttle

* Brake bleed * Battery
*Injectors (and many more).

Technical Support:
* 12-months AECS technical support (optional).
* Fincance available 5% PA (T&C's apply)

PRICE: $3,866.00 + GST

LET'S MAKE DIAGNOSTICS EASY




JINEWS
DID YOU KNOW

Latest Eurotab 2 with innovative Launch vehicle software for full intelligent vehicle diagnostics.

X-431 EURO TAB 11 V6.00.039

AUTOMOTIVE WORKSHOP EQUIPMENT

EUROTAB 2

FEATURES

| Latest 2021 models covered including 138 brands.

| ECU coding/programming.

| In tool access to Haynes Pro Workshop Data for
comprehensive electrical data such as diagrams

and location components.

| Module mapping to engine, transmission, ABS, SRS,
door control, intel. key, IPDM, ETACS and many more.

| Easy 1 click updates (3 yrs included).

| Re-programme modules, code injectors and keys,
fast live data and accurate graphing.

| Code troubleshooting and advice directly from
the tool.

| 12-months AECS technical support (optional).
$275.00 + gst/year.

| AECS Technical support database directly

PRICE: $8,297.00 + GST
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SPECIAL FUNCTIONS

OIL RESET | ANTI-THEFT
BATTERY MATCHING | DPF
RESET | AT MATCHING | GEAR
LEARNING | HEADLAMP
MATCHING | THROTTLE
ADAPTATION | STEERING
ANGLE RESET | ABS BRAKE
BLEEDING | INJECTOR
PROGRAMMING | SUNROOF
INITIALISATION | ELECTRIC
PARK BRAKE RESET | TIRE
PRESSURE RESET MATCHING
SUSPENSION MATCHING




