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BebuHap Kkak Hogoe ripurioxeHue IHmepHema

YyacTtue B BebnHapax no3sonsiet B ygobHon copme
3HAKOMUTLCS C pa3HOOOpPa3HON 1 NONE3HON
nHdopmMaumen 6e3 otpbiBa oT paboTbl N ceEMbU, a
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B oHnanH MOXXHO NPOKOHCYNLTUPOBATLCS MO
KOHKPETHOW TEMaTUKe Npu ANarHOCTUKE W/mnu
PEMOHTE peanbLHOro aBToMobunsa, NonyyYnuTb OTBETHI
Ha MHTepecyoLlmMe BONPOChl, y4acTBOBaTb B
obcyxaeHnsax n NnpoBoanTb 00yveHue.

B pexnme peanbHOro BpeMeHu OOCTYMNHbl HE TOMBbKO MOSTHOLEHHbIN MPOCMOTP M MPOoCyLwnBaHue
COOTBETCTBYHOLLNX MHOPMALMOHHbLIX MaTepuarnoB, HO U €CTb BO3MOXHOCTb 3aZaBaTb BOMPOCHI,
KOMMEHTUPOBATb CoAepXaHue, odLaTbCsl C Konneramn 1 Apyrumm 3putensiMmu.

[MpoBeaeHne ONCKYCCUA U CAETOB MO OOMEHY OMbITOM, «O4YHbIX» KOHGEPEHLNIW, OpraHn3auus

MaCTep-KﬂaCCOB no o6yqu|/|+o N nepenade orbiTa — elwe oaHa HeMalsioBaxHad BO3MO>XHOCTb 3TOIo
MHCTPYMEHTA.

TexHn4yeckme TpeboBaHuS.

« Hannune B KomnbloTepe nocneaHen sepcun Flash Player http://get.adobe.com/ru/flashplayer/

» AKTyanbHble MHTepPHeT bpay3epbl MozzilaFirefox http://www.mozilla.com/ru/firefox/

NE http://www.microsoft.com/rus/windows/internet-explorer/

« Hannune nocnegHen Bepcum Java: http://java.com/ru/
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Mazda CX-7 “DTC P0012* CMP Timing Over-Retarded”

Generic OBD-Il Scandata
n¥ SCAN TOOL - 2008 MAZDA CX-7 GRAND TOURING 2.3L (L4)

File “Wehicle Options User Library Search View Instruments Help

4] Mo m s 2 B B0

E - | ©| & e |
*Description Value | Units *Description Value Units

Absolute Load Value 17.2 Absolute Throttle Pos B 12.9 %
| Absolute Throttle Pos D 314 Absolute Throttle Pos E 204 %
Absolute Throttle Position 12.5 Air Flow Rate MAF Sensor 2.71 gm/s_
Calculated Load 21.6 Catalyst Temp. Bank 1 Sensor 1 448.3 °C

Commanded EGR 0.00 Commanded Equivalence Ratio 1.000
Commanded EVAP Purge 0.0 Commanded Throttle Actuator 4.3 %
Control Module Voltage 14.00 Engine Coolant Temp 79 °C
Engine RPM 702 RPM Engine Vacuum 68.3

|Equivalence Ratio B1/S1  1.999 Fuel Level Input 38.8 %
Fuel Rail Pressure 428 kPaG Fuel System 1 Status CLSD LOOP

Intake MAP m_m_ Intake MAP Volts (Generic) 123 vV
Long Term Fuel Trim B1 14.8 02 (\WR) Sensor Current B1/S1  6.539 mA

|02 Sensor Out Volts B1/S2 0.04 V Relative Throttle Position 3.1 %
Rich/Lean Status B1/S2 LEAN Short Term Fuel Trim B1 25.00 %

* Actual Valve Timing is Over-Retarded by 5 from the Target Valve Timing for 5 s
when the OCV System Control is within the Feed-back Range.

al tech page - www.alflash.com.ua
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DTC P0012

KoHcymbTaumy 1 TexHnYeckoe obyyeHme ot alflash
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Mazda CX-7 “DTC P0012 CMP Timing Over-Retarded”

YcrnoBus oripeanernexdnd HencripaBHOCTN N BO3MO>XHbIE TNMPUYNHbI

CMP Timing over-retarded

DETECTION
CONDITION

« Actual valve timing is over-retarded by 5 ° (when the following conditions are met) from the target
valve timing for 5 s when the OCV system control is within the feed-back range.
MONITORING CONDITION
— Engine speed is below 4,000 rpm.

— Engine coolant temperature is above 70— 110 “C {158— 230 °F}.
Diagnostic support note

« This is a continuous monitor (CCM).

« MIL illuminates if the PCM detects the above malfunction condition in two consecutive drive cycles or in
one drive cycle while the DTC for the same malfunction has been stored in the PCM.

e PENDING CODE is available if the PCM detects the above malfunction condition during the first drive
cycle.

FREEZE FRAME DATA is available.
DTCs are stored in the PCM memory.

POSSIBLE
CAUSE

OCV malfunction

Low engine oil pressure

Spool valve in OCV is stuck in the retard position.

Variable valve timing actuator is stuck in the retard position.

Following oil runners are clogged or have leakage.

Oil runners

+ Between oil pressure switch and OCV

« Between OCV and variable valve timing actuator

¢ In variable valve timing actuator

Loose timing chain or improper valve timing due to timing chain slippage

PCM malfunction

* [1Na cnpaBku
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YCTPOMCTBO rMapaBfinyeCcKoro npmeoda cncrtemMmbl nepemeHHoro [ PM

Oil pump

Qil pan

To valve timing
advance chamber

From valve timing qj control valve (OCV)
retard chamber

Camshaft sprocket Housing

Notch
o\c Case

\1

Tip seal

Rotor

Valve timing “OVer

retard chamber
Stopper pin
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8. With the notches aligned, turn the camshaft clockwise 90 degrees.

=
DA
7-? .

2385¢

D. Check the notches again.
A. Ifthe notches are aligned, there is no problem with the variable valve timing actuator
and this information is not applicable. Refer online instruction.

B. Ifthe notches are NOT aligned, go to the next step.
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Mazda CX-7 “DTC P0012 CMP Timing Over-Retarded”

[TocnemoBaTenbHOCTbL MPOBEPOK NPU ANarHocTuke

Diagnostic procedure

INSPECTION ACTION
VERIFY FREEZE FRAME DATA HAS BEEN

RECORDED Record FREEZE FRAME DATA on the repair order, then go
« Has the FREEZE FRAME DATA been to the next step.

recorded?
VERIFY RELATED REPAIR INFORMATION Yes | Perform the repair or diagnosis according to the available

AVAILABILITY repair information.
« Check for related Service Bulletins and/or on- » If the vehicle is not repaired, go to the next step.

line repair information availability. Go to the next step.
« |s any related repair information available?
VERIFY RELATED PENDING CODE OR Go to the appropriate DTC troubleshooting procedure.
STORED DTCS (See DTC P2088[L3 WITH TC] or DTC P2089
« |s DTC P2088 or P2089 present? (L3 WIITH 1C])

| No [Go to the next step.

VERIFY ENGINE OIL PRESSURE Yes |Inspect engine oil pressure.
« Start the engine. (See OIL PRESSURE INSPECTION [L3 WITHTC].)
» Does the oil pressure warning light illuminate?

| No |Go to the next step.

al tech page - www.alflash.com.ua
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INSPECTION

ACTION

VERIFY TIMING CHAIN INSTALLATION

s Stop the engine.

« Remove the timing chain cover.

* |s the camshaft timing mark at the correct
point?

Go to the next step.

Reinstall the timing chain, then go to Step 8.

INSPECT OCV FOR MALFUNCTION
= Stop the engine.
Remove the OCV.
Inspect the position of the spool valve in the
OCV.
Is the spool valve located at the valve retard
position?

VARIABLE VALVE TIMING MECHANISM IS NORMAL

Note

» This DTC is detected as an intermittent concern.

« The intermittent concern might be removed using the
cleaning mode of the variable valve timing control
function.

Go to the next step.

Replace the OCYV, then go to Step 8.

INSPECT ENGINE OIL RUNNER
« Inspect the following engine oil runners for
clogging or leakage.
— Between the oil pressure switch and the
OoCv
— Between the OCV and the variable valve
timing actuator
— In the variable valve timing actuator
Is there any clogging or leakage?

Repair or replace the suspected runner, then go to the next
step.

VARIABLE VALVE TIMING MECHANISM IS NORMAL

Note

* This DTC is detected as an intermittent concern.

« The intermittent concern might be removed using the
cleaning mode of the variable valve timing control
function.

Go to the next step.

VERIFY TROUBLESHOOTING OF DTC P0012
COMPLETED
» Make sure to reconnect all disconnected
connectors.
Clear the DTC from the PCM memeory using
the M-MDS.
Turn the ignition switch off.
Start the engine and warm it up completely.
e Is PENDING CODE for this DTC present?

Replace the PCM, then go to the next step.

Go to the next step.

VERIFY AFTER REPAIR PROCEDURE

e Perform the "After Repair Procedure”.
(See AFTER REPAIR
PROCEDURE[L3 WITH TC].)

« Are any DTCs present?

Go to the applicable DTC inspection.
(See DTC TABLE[L3 WITH TC}.)

Troubleshooting completed.

[locnegoBaTenbHOCTb
NPOBEPOK Mpwn
ONarHoCTuKe
(NMpooosmkeHne)
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[MpoBepka TIMING ACTUATOR (dparm.)

E Jerify That the groove of the rotor and notch of the
cover on the variable valve timing actuator are
aligned and fitted.

e |fthey are not aligned, rotate the crankshatftin
the direction of engine rotation two times and
verify that they are aligned.

— |If they will not align, replace the variable
valve timing actuator.
If under any condition, the variable valve
timing actuator always makes a hitting noise
directly after the camshaft exceeds maximum
lift while rotating the crankshaft two times in
the direction of engine rotation, replace the
variable valve timing actuator as it has not
been fixed.

Confirm that notch of the rotor and bump of the cover at the variable valve timing actuator are aligned and fitted.

If the notch and the bump are not aligned, turn the crankshaft clockwise two rotations. Verify that the bump and the
notch are aligned. " If the bump and notch are still not aligned, replace the variable valve timing actuator. "

If, when turning the crankshaft, there is a hitting noise from the variable valve timing actuator each time the cam
passes the fully lifted position, it means that the actuator is not secured. Replace the actuator.

Ybeautech, 4TO BbIpe3 Ha POTOPE W BnadnHa Ha KPbILLKE aKTHaTopa BbIPOBHEHbI M COBMAAaAloT.
Ecnu HeT, TO caenainTte ABa 0bopoTa KosieHBana no 4acoBOW CTPENKE 1 NPOBEPbTE CHOBA.

Ecnu cHoBa He COBMaaatoT, TO 3aMeHNUTe r1apaBIMYECK NPUBOL (aKTioaTop).

Ecnv npu BpaLLeHnn CribILLEH CKPEYeT U Apyrue WyMbl - 3aMEHUTE.

* [1Nna cnpaBku



KoHcynbTawym v TexHnyeckoe obyyeHme or alflash
YctaHoBka TIMING ACTUATOR

(1) Place alignment marks on the camshaft and variable
valve timing actuator as shown in the figure so that the
variable valve timing actuator is re-assembled in
its original position.

(2) Fix the camshaft in a vise.

(3) Loosen the variable valve timing actuator
installation bolt.

* NS cnpasKku al tech page - www.alflash.com.ua



KoHcymbTaumy 1 TexHnYeckoe obyyeHme ot alflash

http://alflash.com.ua/avtovideo/
[1poBepka AaBrneHnsa MacnsiHoro Hacoca

| pressure (reference value) [O|| temperature: 100 CC/:.__C}{
297— 551 kPa {3.03— 5.61 kgt/cm?} [3,000 rpm] {75

IMAIN RELAY PCM \ | \\\ \ 49 0187 280A

®

®

KnanaH ynpasneHus (OCV)
)

FIT‘}’ that the groove of the Totor and notch of the
over on the variable valve timing actuator are
aligned and fitted.

» |f they are not aligned, rotate the crankshaftin
the direction of engine rotation two times and
verify that they are aligned.

— If they will not align, replace the variable
valve timing actuator.
If under any condition, the variable valve
timing actuator always makes a hitting noise
directly after the camshaft exceeds maximum
lift while rotating the crankshaft two times in
the direction of engine rotation, replace the
variable valve timing actuator as it has not
been fixed.

al tech page - www.alflash.com.ua
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TSB: 0101011 ot 23 dpeBpang 2011
APPLICABLE MODEL: ... 2007 Mazda CX-7 vehicles...

Inspect the variable valve timing actuator for damage around the stopper
pin cap or a missing stopper pin cap (B), spring and stopper...

... Turn the crankshaft clockwise so that the notches on the variable valve
timing actuator can be checked.

...If the notches are aligned, there is no problem with the variable
valve timing actuator.

Turn the camshaft counterclockwise to align the notches on the
variable valve timing actuator.

With the notches aligned, turn the camshaft clockwise 90 degrees.

Ecnu “meTkn” coBnagaroT, TO NpobneMbl HeT.
[ToBepHWTE pacnpenBan NPOTUB YaCOBOW CTPENKE, YTODLI X BbIPOBHAT.
[locne aT0ro noBepHUTE pacnpeasas no 4acoBow CTPErKe.

TSB: 0101011 oT 28 Hos16pss 2006 APPLICABLE MODEL: ... 2007 Mazda CX-7 vehicles
A pending code of PO012 is stored in PCM memory with no MIL illumination.
Reprogram the PCM to the latest calibration: L33L/M/N/P-18-88 (Labor: 0.3 Hour)

al tech page - www.alflash.com.ua
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CX-7 VVT Actuator Interior
(“Y>xachl Hawero ropoaka» unun « Tpetun akt maprne3oHckoro banera’®)

< ‘, oy |
\-\ L X 4 e

1210312012 i : 12/0312012

Variable Timing Actuator One of the fissure damages

al tech page - www.alflash.com.ua
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CX-7 VVT Actuator Interior
(“Y>xachl Hawero ropoaka» unun « Tpetun akt maprnesoHckoro banera”)

/ @ B
SIE 12403/ 20028 %
o AR - 8GN
The Rotor is cracked Camshaft Housing & Sprocket

al tech page - www.alflash.com.ua
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CX-7 VVT Actuator Interior
(“Y>xachl Hawero ropoaka» unun « Tpetun akt maprnesoHckoro banera”)

12/03/2012

Stopper Pin Cap

al tech page - www.alflash.com.ua
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CX-7 VVT Actuator Interior
(“Y>xachl Hawero ropoaka» unun « Tpetun akt maprnesoHckoro banera”)

1270872012
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CX-7 VVT Actuator Interior
(“Y>xachbl Hawero ropoaka» unu « Tpetun akt maprne3oHcKoro banera’)

Darkness ...

al tech page - www.alflash.com.ua
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For example VVT Actuators Interior
(other)
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Note.

CAMSHAFT POSITION (CMP) SENSOR

CMP sensor
._ LF and L8 engine model
0° 60° 720° 780°

= Crankshaft .
angle

CMP sensor
Camshaft angle
9 output signal

L3 engine model
240° 420° 600° _ 720°780°

0° 60° 150°
Crankshatt
angle
CMP sensor
output signal

¢ For cylinder identification, the CMP sensor detects a camshaft angle
of 30 degree after the top dead center in cylinder No. 1.
* The wave form of CMP sensor output is shown in the figure.

CRANKSHAFT POSITION (CKP) SENSOR

Crankshaft angle
270° 0°

CKP sensor
output signal

For detecting the crankshaft angle, the CKP sensordetects pulsation signals from pulse whee
The wave form of CKP sensor output is shown in the figure.

* [1Na cnpaBku

L3 Engine 2002 MY
CMP & CKP Waveform
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Note.

CKP Sensor CMP Sensor

N1

Voltage Voltage
éTerm Inal | Voltage (V) Condition Terminal | Voltage (V) Condition
\1/

A Below 1.0 Under any condition @ A B+ Under any condition
4.8 or more High output’ B Below 1.0 | Under any condition

0.8 or less Low output’ c 4.8 or more High output*
C B+ Under any condition 0.8 or less Low output*

" : Output voltage varies with crankshaft rotation. ": Output voltage varies with camshaft rotation.

L3 Engine CX-7 2007 MY

B

al tech page - www.alflash.com.ua
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KoHcymbTaumm v TexHn4eckoe obyyeHme or alflash

CX-7 VVT Actuator Interior
(“Y>xachl Halero ropoaka» unu « Tpetum akt mapre3oHckoro banera”)

al tech page - www.alflash.com.ua
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CX-7 VVT Actuator
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CX-7 new VVT Actuator

—

4 .
v ‘ 15/03/2012
> a .,3 s
< » '.’ J’(
J !.' L
al tech page - www.alflash.com.ua HoBbIl aKToaTtop
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Oil Pump Chain

AR Simrs

...
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Self-made Camshaft alignment Tool
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CX-7 VT Actuator Interior

P.S by 2 ooy RN

Camshaft
sprocket

Valve timing
retard chamber .

Sie L AMRNTTNNT 2., AN § LI &
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Flpo6ne|v|b| npyrmx Mazda CX-7
(

No VVT Control

B «rneBon» Kntanckou NPoKIiagake FOJ'IOBKI/I HET OTBEPCTUA AJ1A MaACJIAHOIo KaHalla

al tech page - www.alflash.com.ua
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P.S. Mazda CX-7 Printed Circuit Board Corrosion

al tech page - www.alflash.com.ua
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KoHcynbraumm 1 tTexHndeckoe obyyeHune ot alflash
AHOHC BebuHapa 13 cepum “[lnarHoCcTnke aNeKTPOHHbIX CUCTEM”

“‘Cucrembl
NEPEMEHHOrO
rasopacnpenenenms’

(“30 net B cTpOIO”)

> HasHayeHune
> BapmaHTbl KOHCTPYKUWNK
> [1pnYnHBI HEUCNpaBHOCTU K

> MeTtoauka n cnocobbl NpoBepKu
(CkaHepOM 1 “BpYy4HYHD")

al tech page - www.alflash.com.ua
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AHOHC BebuHapa n3 cepum “[lnarHocTnke aneKTPOHHbIX CUCTEM”

AHanu3 0aHHbIX pexuma Mode $06

« CTpatermsa nomcka NnpuynH Hanbornee MaccoBbIX HEMCNPaBHOCTEN

» PekomeHgauum n “taktnka” npoBepok B cutyaumax, koraa ECM He obHapyxmBaeT
HEenUcnpaBHOCTU, XOTA B aBTOMODOUIE NPUCYTCTBYIOT Npobnemsi.

“... Pexxum Mode#06 rno3eosisem crieyuanucmy aHanu3upogame pesyribmamal
ebirnosiHeHuss ECM camonposepok (MID, TID, CID, TLT), yaHasamb OornycmumMbie
npeoerbl U Kpumepuu HeucripasHocmu (TLT), HbiIHeWHee cocmosiHue U ocmamoYHbIU
MOMOPECYPC KOMIMOHEHMO8 cucmeM yripasreHusi 0suzamernem. Hanpumep, npobremsi
Kamanu3amopos, O2S, mepmocmama, EVAP u nnpoyeao mocym obHapyxueambCs rpu
CpaBHeHUU pearibHbIX rnapamMmempos ¢ ripedenamu mecma. A amo ro3eorisem oueHUMmsb
ux “ocmamoyHbIti Momopecypc” u cmerneHs UsHoweHHoecmu...”

[0 [rrfcm [rest  [Comporet [festvalue [Resuns|testLimn__[uim Type [unit [Applecstion |
b

$01 Catalyst Catalyst DETERIORATION Front to Rear 0.57 ($0093) FAIL  0.50($0080) Maximum V  Front O2 Sensor Vehicles

$ﬂ1 0 $01 Catalyst Catalyst DETERIORATION Front to Rear 1.15 (§0093) FAIL 1.00 ($0080) Maximum WV Air Fuel Sensor Vehicles
$01 O2Sensor Heater MAX Heater Current B1S1 0.744 ($263E) PASS 0.249 ($0CCD) Minimum A  Oxygen Sensor Heater

$02 O2Sensor Heater MAX Heater Current B152 0.000 ($0000) FAIL  0.249 ($0CCD) Minimum A  Oxygen Sensor Heater
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Dliaghostic Trouble Codes ] Live Data Meter | Live Data Graphs | Live Data Grid | 02 Senzors ] Test OnBoard Systern  OnBoard Test Results l

Support and Statuz of OnBoard System Testsz

. . | 2 I Refresh
Eerere) breiEms Non-Continuously Monitored Systemns Sl Sl |

Command Secondany &ir Status: Mat Reported
Foweer Take-Off Status: Mot Reported Catalyst Monitaring Complete

Battery *oltage: 13.43 Haated Catalyst Monitoring Hot Supported
Continuouzly Manitored Systems Evaporative Sypstem Monitoring Complete
SecondapttiSystam honiborag Mot Supported
UnBoard Module/System | Status Aol Systar Befigerant Moritoring Mot Supported

b izfire Monitoring Complete Dupgen Sensor Monitaring Complete
Fuel Systemn Maonitaring Complete Duypgen Senzor Heater Monitaring Complete

Comprehenzive Component Monitaring Complete EGE Syctam honitoring Mot Supported

Maritored Tezt Rezults [Mode 6)

Test D | Component [ | W alue | MinVYalue | Max'al.. | Units

[$01] Catalyst Monitoring [$01) Malfunction Criteria for Catalyst Deterioration - Bank 1 (0.062 0.000 0.500 nitless
[$02] Evaporative Syztern... [$01] Undocurmented CID 110,000 a7.0o0 0.000 nitless
[$02] Ewvaporative Syztern... [$02] Undocurmented CID a8.000 B4.000 0.000 nitless
[$02] Ewaporative System... [$03] Malfunction crtena for 0.040" [2ak 0.046 0.000 1.466 mmHg
[$02] Ewaporative System... [$04] Malfunction crtena for 0.020" [2ak 0.000 0.000 11.673 mmHg
[$04] O=ygen Senzor Mo, [$02] Undocumented CID 42000 2621.000 0.000 Uritless
[$0E] AF Sensor Monitoring  [3071 Undocurnented CID B247.000  0.000 16384.0... Unitless
[$06) AF SensgAJF Ratio Sensor Bank 1 Sensor 1

gg;} EE gz MID | TID Scaling Description of Test Value | Minimum Test Limit | Maximum Test Limit
($08) ThermaSll $01 | $91 Multiplay by 0.003906 {mA) A/F current Minimum test limit Maximum test limit

AJF Ratio Sensor Bank 2 Sensor 1
MID | TID Scaling Description of Test Value | Minimum Test Limit | Maximum Test Limit

$05 | $91 Multiplay by 0.003906 (mA) AF current Minimum test limit Maximum test limit

OnBoard Module/System | Status |
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