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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda System & Conponent Testing - Fuel |njection

B2200, B2600i, M ata, MV, MX-3, MX-6,
Navaj o, Protege, RX7, 323, 626, 929

INTRODUCTION

Before testing separate conponents or systens, perform
procedures in F - BASIC TESTING article. Since many conputer-
controll ed and noni tored conponents set a trouble code if they
mal functi on, al so perform procedures in H - TESTS WO CODES article.

NOTE: Testing individual conponents does not isolate shorts or
opens. Performall voltage tests using a Digital
Vol t-Chmreter (DVOM) with a mni mum 10- megohm i nput
i npedance, unless stated otherwise in test procedure. Use
ohmeter to isolate wiring harness shorts or opens.

AIR INDUCTION SYSTEMS
TURBOCHARGER (RX7)

Air By-Pass Val ve

Renove air by-pass val ve. Connect vacuum punp to port "A" of
valve. See Fig. 1. Apply 10 in. Hg to port "A", and blow air into port
"B". Replace air by-pass valve if air does not flow fromport "B" to
port "C'.
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Fig. 1: Testing Air By-Pass & Charge Relief Valves (RX7)
Courtesy of Mazda Mdtors Corp.

Conpressor & Turbine Weel Deflection

Al'l ow engine to cool. Renobve air intake tube. Turn conpressor
wheel . Repl ace turbocharger if wheel does not turn freely or if whee
t ouches housi ng.



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 2)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Wednesday, March 24, 1999 11:59PM

Charge Relief Valve

Renove charge relief valve. Connect vacuum punp to port "A"
of valve. See Fig. 1. Apply 8 in. Hy to port "A", and blow air into
port "B". Replace charge relief valve if air does not flow from port
"B" to port "C'.

I nt ercool er
Renove intercool er. Inspect for cracks, restriction or
damage. Repl ace as necessary.

O | Passage | nspection

Ensure engine is cool. Renove oil return pipe. Verify oi
passage i n turbocharger and oil return pipe are not blocked with
carboni zed oil. Replace turbocharger and return pi pe as necessary.

Sol enoi d Val ves (Turbo Precontrol & Wastegate Control)

1) Renove pressure chanber fromintake manifold. D sconnect
vacuum hoses. Di sconnect sol enoid val ve connector and sol enoi d val ves.
Blow air through air tube and verify air does not flow If air flows,
repl ace sol enoi d val ve.

2) Apply 12 volts and ground to sol enoid val ve connector. See
Fig. 2. Blow air through air tube and verify air passes freely. If air
does not pass freely with 12 volts applied, replace sol enoid val ve.

Precontrol
Solenoid

Pressure
Chamber

93G80321
Fig. 2: Testing Solenoid Val ves (RX7)
Courtesy of Mazda Mdtors Corp.

Char ge Actuat or

1) Ensure engine is cool. Renove hose connected to actuator.
Connect vacuum punp to charge actuator. See Fig. 3.

2) Apply 2 in. Hg to charge actuator. Ensure actuator rod
noves when vacuumis applied. If actuator rod does not nove, repl ace
charge actuat or
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Charge
Actuator

93HB0322
Fig. 3: Testing Charge Actuator (RX7)
Courtesy of Mazda Mdtors Corp.

y

Control Actuator

1) Ensure engine is cool. Renove hose connected to actuator.
Connect air pressure source to pressure gauge. See Fig. 4. Apply air
pressure to actuator.

CAUTION: DO NOT al |l ow pressure to exceed 11 psi (.8 kg/cny).
2) Apply 7 psi (0.5 kg/cny) of conpressed air. Ensure

actuator rod noves when air pressure is applied. If actuator rod does
not nove, replace control actuator.

Control
Actuator

Pressure
93180323 Gauge

Fig. 4: Testing Control Actuator (RX7)
Courtesy of Mazda Mdtors Corp.

Precontrol Actuator

1) Ensure engine is cool. Renove hose connected to actuator.
Connect air pressure source to pressure gauge. See Fig. 5. Apply air
pressure to actuator.

CAUTION: DO NOT al |l ow pressure to exceed 14 psi (1.0 kg/cny).
2) Apply 10-14 psi (0.7-1.0 kg/cnmy) of conpressed air. Ensure

actuator rod noves when air pressure is applied. If actuator rod does
not nove, replace precontrol actuator.
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Pressure¢
Gauge

Precontrol
Actuator
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93180324

Fig. 5: Testing Precontrol Actuator (RX7)
Courtesy of Mazda Mdtors Corp.

Wast egat e Act uat or

1) Ensure engine is cool. Renobve hose connected to actuator.
Connect air pressure source to pressure gauge. See Fig. 6. Apply air
pressure to actuator.

CAUTION: DO NOT al |l ow pressure to exceed 14 psi (1.0 kg/cny).
2) Apply 10-14 psi (0.7-1.0 kg/cnmy) of conpressed air. Ensure

actuator rod noves when air pressure is applied. If actuator rod does
not nove, replace wastegate actuator.

Pressure
Gauge

93AR0323 v
Fig. 6: Testing Wastegate Actuator (RX7)
Courtesy of Mazda Mdtors Corp.
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DOUBLE THROTTLE CONTROL (RX7)

Syst em Check

1) Wth engine cold, start engine. Ensure actuator rod is
pulled in. See Fig. 7. If rod is not pulled in, check operation of
cool ant thernosensor and sol enoid val ve. Al so check and repair any
vacuum | eaks. Apply vacuumto double throttle actuator. If rod does
not pull in, replace double throttle actuator.

2) Warm engine until engine cool ant tenperature is greater
than 176eF (80¢C). Ensure actuator rod extends. If rod does not
extend, check operation of cool ant thernosensor and sol enoi d val ve.

ACTUATOR
(DOUBLE THROTTLE GONTREOL,

SECONDARY

PRIMARY

ECGU
SOLENCIO YALVE
1DLE ZONE +— |DOUBLE THROTTLE
[CONTRAOL:

S T e
93B80326 —
Fig. 7: View O Double Throttle Control System (RX7)

VARIABLE INERTIA CHARGING SYSTEM (PROTEGE DOHC & 929)

Syst em Check (Protege DOHC)

Connect tachoneter to |G term nal of diagnostic connector.
See Fig. 8. Start engine, and operate it at idle. Ensure shutter valve
actuator rod is retracted at idle. See Fig. 9. G adually increase
engi ne speed to 5000 RPM and ensure actuator rod extends. |f
necessary, check Variable Inertia Charging System (VICS) conponents.

92H24981 ©

Fig. 8 Diagnostic Connector Terminal ID (MX-3 DOHC & Protege DOHC)
Courtesy of Mazda Mdtors Corp.
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Shutter : 2 >~ Actuator
Valve =
Actuator

Yacuum Hose

Fig. 9: Locating Shutter Valve Actuator & Rod
Courtesy of Mazda Mdtors Corp.

Syst em Check (929)

Start engine, and operate it at idle. Ensure shutter valve
actuator rod is retracted at idle. See Fig. 9. Actuator rod should
extend when engine is started, for 5 seconds after engine is started
and when engine is operating at 1100-4800 RPMwi th throttle opened in
"D' range. |If necessary, check Variable Inertia Charging System (VICS)
conponent s.

Check Val ve (929)

Renmove check val ve. Blow air through port "A', and verify
flow through port "B". Ensure air does not flowin reverse direction.
Repl ace as necessary.

Sol enoi d Val ve

Renove sol enoid val ve. Blow air through port "B". See
Fig. 10. Ensure air flows fromvalve air filter. Connect 12 volts and
a ground to solenoid valve termnals. Blow air through valve port "B",
and ensure air flows fromport "A". Replace sol enoid val ve as
necessary.

~~ Alr Filter
Fig. 10: Testing Sol enoid Val ve
Courtesy of Mazda Mdtors Corp.

Shutter Val ve Actuator (Protege DOHC)

Di sconnect vacuum hose from shutter val ve actuator. See
Fig. 9. Ensure shutter valve rod noves in and out snoothly. Place
finger over hose. Ensure vacuumis present at idle. Reconnect vacuum
hose on actuator and ensure rod retracts. Replace as necessary.

Shutter Val ve Actuator (929)



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 7)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Wednesday, March 24, 1999 11:59PM

Di sconnect vacuum hose from shutter val ve actuator. See
Fig. 9. Connect vacuum punp to actuator. Apply vacuum and verify
shutter valve rod retracts. Replace as necessary.

Shutter Valve (929)

Shutter val ve stopper bolt is preset at factory. DO NOT
adj ust shutter valve stopper bolt. Renove shutter val ve actuator.
Ensure shutter valve rotates snoothly. See Fig. 11. Replace dynamc
chanmber if valve is stuck or does not rotate snoothly.

Shutter
Vaive

] 92124982 ]
Fig. 11: Checking Shutter Valve Rotation (929)

Courtesy of Mazda Mdtors Corp.

Vacuum Chanber (Protege DOHC)

Renmove vacuum chanber. Blow air through port "A" and verify
flow through port "B". See Fig. 12. Ensure air does not flow in
reverse direction. Replace as necessary.

Vacuum Chanber (929)
Renmove vacuum chanber. Visually inspect vacuum chanber for
cl oggi ng, cracks and damage. Repl ace as necessary.

Part A" ——O-EI

Vacuum
Chambar ———+|

1

Port "@"

92.J24983
Fig. 12: Testing Vacuum Chanber (Protege DOHC)

Courtesy of Mazda Mdtors Corp.

VARIABLE RESONANCE INDUCTION SYSTEM (MPV 3.0L, MX-3 DOHC,
MX-6 2.5L & 626 2.5L)

System Check (MX-3 DOHC, MX-6 2.5L & 626 2.5L)

Connect tachoneter to |G term nal of diagnostic connector.
See Fig. 8. Start engine, and operate it at idle. Manually open
throttle val ve. Ensure shutter valve actuator rods No. 1 and 2 retract
at specified RPM See VRIS RPM SPECI FI CATIONS table. See Fig. 13. If
necessary, check Variabl e Resonance | nduction System (VR S)
conponent s.

VRIS RPM SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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RPM Posi tion
MX- 3 DCHC
Shutter Valve Actuator Rod No. 1
Less Than 1900 ... ........ . .. .. ... d osed
1900- 2600 . ... Open
2600-4000 ... . .. d osed
4000-6300 ... Open
Greater Than 6300 ............ . ..., d osed
Shutter Val ve Actuator Rod No. 2
Less Than 1900 ... ........ . .. .. ... d osed
1900- 2600 . ... . Open
2600-4700 . ... ... d osed
4700-6300 ... Open
Greater Than 6300 ............ . ..., d osed

MX-6 2.5L & 626 2.5L
Shutter Valve Actuator Rod No. 1

Less Than 3250 ... ...... . . . ... .. d osed
3250-4250 ... e Open
4250- 6250 ... e Open
Greater Than 6250 .......... .. . . ... . ... d osed
Shutter Valve Actuator Rod No. 2

Less Than 3250 ... ...... . . . . ... .. d osed
3250-4250 ... ... d osed
4250- 6250 ... e Open
Greater Than 6250 .......... .. . . ... . ... d osed

92124384
Fig. 13: Locating Shutter Valve Actuators (MX-3 DOHC, MX-6 2.5L &

626 2.5L)
Courtesy of Mazda Mdtors Corp.

Check Val ve

Renmove check val ve. Blow air through port "A" and verify flow
t hrough port "B". Ensure air does not flow in reverse direction.
Repl ace as necessary.

Shutter Val ve Actuator (MPV 3.0L)

1) Renove shutter val ve actuator protector cover. Renove "C'
clip. Disconnect shutter val ve actuator vacuum hose. See Fig. 9.
Renove shutter val ve actuator.

2) Apply vacuumto shutter valve actuator. See Fig. 14.
Ensure rod retracts into actuator. Replace shutter valve actuator if
rod does not retract. Wth shutter val ve actuator renpved, ensure
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shutter valve rod noves snoothly. Replace as necessary.

Shutter Valve Actuators (MX-3 DOHC, MX-6 2.5L & 626 2.5L)

Di sconnect vacuum hose from shutter val ve actuators No. 1 and
2. See Fig. 9 or 13. Connect vacuum punp to actuator. See Fig. 14.
Apply vacuumto each actuator separately and verify shutter val ve rod
retracts. Replace actuator as necessary.

Sol enoi d Val ve

Di sconnect vacuum hose from sol enoid valve port "A'. Blow air
t hrough port "B". See Fig. 10. Ensure air flows fromvalve air filter.
D sconnect sol enoid val ve connector, and connect 12 volts and a ground
to solenoid valve termnals. Blow air through valve port "B", and
ensure air flows fromport "A'. Replace sol enoid valve as necessary.

Vacuum Chanber
Renmove vacuum chanber. Visually inspect chanber for clogging,
cracks and damage. Repl ace as necessary.

Shutter Valve
Actuatar
(VRIS}

Fig. 14: Testing Shutter Valve Actuator (MPV 3.0L, MX-3 DOHC, MX-
6 2.5L & 626 2.5L)
Courtesy of Mazda Mdtors Corp.

COMPUTERIZED ENGINE CONTROLS
POWERTRAIN CONTROL MODULE (NAVAJO)

Gound Grcuits

1) Locate Powertrain Control Mdule (PCM behind right kick
panel . Using a DVOM check for continuity to ground on PCMterm nals
No. 40 and 60. See Fig. 15. Reading on DVOM shoul d be zero ohns. If
reading is not zero ohms, repair open to ground.

2) Using a voltneter, touch negative |ead of voltneter to a
good ground. Touch positive |lead of voltneter to each ground term nal.
Wth engine running, voltnmeter should indicate | ess than one volt. If
reading is one volt or nore, check for open, corrosion and | oose
connection on ground | ead.

Power Gircuits

Using a voltneter, check for battery voltage between PCM
termnal No. 1 (constant battery power) and ground. Check for battery
voltage at termnals No. 37 and 57 with ignition on. If battery
voltage is not present, power is not being supplied from EEC power
relay. See CIRCU T TEST Bin G- TESTS WCODES article in the ENG NE
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PERFORMANCE sect i on.

N g 1

60foo0o000000005] @Ooooooooooo 41

401 ©00000000003] 306000000000 |21

20 oooooooooo” 100000000000

_ 90109354 _ . .
Fig. 15: ldentifying PCM 60-Pin Connector Term nals (Navajo)

Courtesy of Mazda Mdtors Corp.

POWERTRAIN CONTROL MODULE (EXCEPT NAVAJO)

1) Locate Electronic Control Unit (ECU) or Powertrain Control
Modul e (PCMVE). See ECU PCME LOCATI ON tabl e. Connect Engi ne Signal
Moni tor (49-9200-162) to ECU PCME. See Fig. 16. Check voltage at each
termnal of ECU PCME. If input and output conponent voltage readi ngs
are not as specified, check faulty conponent. See appropriate
J - PIN VOLTAGE CHARTS article, appropriate information in
G - TESTS WCODES article in the ENG NE PERFORMANCE section, and
testing for appropriate conponent in this article.

2) If input and output conponent voltages are as specified
and ECU PCME vol tage is incorrect, replace ECU PCMVE

CAUTI ON: DO NOT apply voltage to termnals "A" and "B" of engine
signal nonitor. See Fig. 16.

ECU PCVE LOCATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Locati on
B2200, B2600i, RX7 & 929 ............ Behi nd Passenger Front

Side Tri m Panel
Mata & MPV ... . . Under Passenger

Front Fl oor Mat
MX-3, Protege & 323 .................. Behi nd Center Consol e
M-6 & 626 ................. Behi nd Center Consol e Top Cover

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Adapter
Harness

Engine Wiring
_ Marness

Terminals
‘A B

Engine Signal
Manitor

ECU/PCME Terminal
Number

93D81128

Fig. 16: Testing Engine Control Unit (ECU)
Courtesy of Mazda Mdtors Corp.

ENGINE SENSORS & SWITCHES
A/C SWITCH

See A/ C CUT- OFF CONTROL SYSTEM (B2200, B2600i, M ATA, MPV.
MX-3, MX-6, RX7, 626 & 929) under A/ C CLUTCH under M SCELLANEQUS
CONTRQOLS.

AIR CHARGE TEMPERATURE (ACT) SENSOR

MX-6 2.0L & 626 2.0L

Renove sensor fromair cleaner housing. Wth sensor
di sconnected, neasure resistance between sensor ternminals. See ACT
SENSCR RESI STANCE t abl e. Repl ace sensor as necessary.

Navaj o

Locate sensor on top left side of engine, behind idle air by-
pass valve. Wth sensor disconnected, neasure resistance between
sensor termnals. See ACT SENSOR RESI STANCE t abl e. Repl ace sensor as
necessary.

ACT SENSCR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Chirs
MX-6 & 626 2.0L
T7gF (256C) ... . . 29, 000- 36, 300
185gF (852C) ... ... . ... 3300- 3700

Navaj o
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BOBF (108C) e 58, 750
B8BF (208C) o 37, 300
1768F (808C0) . oo oeee ettt e 384
1946F (908C0) oo oottt 280

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
AIRFLOW SENSOR

B2200, B2600i, MX-6 2.0L, MPV 2.6L & 626 2.0L

1) Pull rubber boot back fromairfl ow sensor connector.
Backpr obe sensor connector, and check term nal voltages. See Fig. 17.
See Al RFLOW SENSOR TERM NAL VOLTAGES t abl e.

2) If voltages are not correct, check wiring for open or
short. If wiring is okay, check burn-off operation. See BURN OFF
OPERATI ON (B2200, B2600i & MPV 2.6L) procedure. If ECU control of
burn-of f operation is okay but voltages are still incorrect, replace
airflow sensor.

NOTE: A rflow sensors on MX-6 2.0L and 626 2.0L do not have
burn-of f operati on.

Al RFLOW SENSOR TERM NAL VOLTAGES TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Terminal Wre Ignition On Engi ne Runni ng
Col or Vol ts Vol ts
B2200, B2600i & MPV
Bl ack/ Yel | ow (Power Supply) (1) 12.0 ................. 12.0
G een/Oange (Burn-Of) ...... O 0
Geen/Black (Airflow Mass) 1.0-2.0 ............... 1.9-5.0
Geen/Yellow (Gound) (1) .... O ... . .. ... 0
Bl ack/ Orange (Ground) ........ O 0
MX-6 & 626 2.0L
Red/ Bl ack (Power Supply) .... 12.0 ................. 12.0
Bl ack/Blue (Airflow Mass) . 1.0-1.5 ............. 1.5-5.0
Black (Gound) ................ O 0

(1) - Black/Wite wire on MPV 2.6L.

Airflow Sensor

Voltmeter

e T
Fig. 17: Testing Airflow Sensor (B2200, B2600i, MX-6 2.0L, MV 2.
6L & 626 2.0L)
Courtesy of Mazda Mdtors Corp.



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 13)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Wednesday, March 24, 1999 11:59PM

Burn-O f Operation (B2200, B2600i & MPV 2.6L)

1) Performthis test if airflow sensor failed voltage test.

Di sconnect negative battery cable to reset ECU. Reconnect negative
battery cabl e.

2) Bring engine to normal operating tenperature. Pull back
rubber boot fromairflow sensor connector. Operate engine at about
2000 RPM for 3 minutes with transm ssion in Neutral.

3) Turn ignition off. Backprobe airflow sensor G een/ O ange
wire at ECU termnal 2H using a voltneter. Voltage should be zero
volts immedi ately after ignition is turned off. About 8-12 volts
shoul d be present nmonmentarily, 2-5 seconds after ignition switch is
turned to OFF position.

4) |If voltages are as specified, replace airflow sensor. |If
vol tages are not as specified, check voltage and related wiring at ECU
termnals 2P, 2Q and 1l (B2200 and B2600i) or ECU term nals 20, 2Q and
11 (MPV 2.6L). See J - PIN VOLTAGE CHARTS article.

AIRFLOW METER

Mata, MPV 3.0L, MX-3, MX-6 2.5L, Protege, 323, 626 2.5L

& 929

I nspect airflow nmeter for damage, and ensure neasuring plate
or cone noves snmoothly. See Fig. 18, 19 or 20. Di sconnect airflow
neter electrical connector. Mwve neasuring plate or cone, and neasure
resi stance between termnals. See appropriate Al RFLON METER TERM NAL
RESI STANCE t abl e. Repl ace sensor as necessary.

Al RFLOW METER TERM NAL RESI STANCE TABLE
(M ATA, MX-3 SOHC, PROTEGE & 323)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Fully d osed Fully Open
Termnals (1) Ohns Ohns
E2 & Vs ... ... (2) 200-600 ........... 20- 1000
E2 & Ve ... 200-400 ............. 200- 400
E2 & THAa (3)
-4gF (-206C) .......... .. 13, 600-18,400 .... 13,600-18, 400
68gF (202C) ............... 2210-2690 .......... 2100- 2690
140eF (608C) ............... 493-667 ............. 493- 667
El & Fc ... ... .. .. ... .. Infinite ................... 0

(1) - See Fig. 18 for termnal identification.

(2) - 20-600 ohms on 323 and Protege.

(3) - Intake air thernosensor.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Al RFLOW METER TERM NAL RESI| STANCE TABLE (MPV 3.0L)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Fully d osed Fully Open

Termnals (1) Ohns Ohns
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E2 & Vs ... . . ... 20-400 ............. 20-1000
E2 & Ve ... ... ... . . 100-300 ............ 100- 300
E2 & Vb ... ... 200-400 ............ 200- 400
E2 & THAa (2)
-4gF (-208C) ............ 13, 600- 18, 400 . 13, 600- 18, 400
68gF (208C) ............... 2210-2690 ......... 2210- 2690
140eF (6028C) ............... 493-667 ............ 493- 667
El & Fc ... . . . . Infinite .................. 0

(1) - See Fig. 19 for termnal identification.
(2) - Intake air thernosensor.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Al RFLOW METER TERM NAL RESI STANCE TABLE
(MX-3 DOHC, MX-6 2.5L, 626 2.5L & 929)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Termnals (1) Tenperature Ohns
E2 & Vs
Cosed ................... 68gF (206C) ........... 20- 600
Qpen ... 68gF (208C) .......... 20- 1000
E2 & Ve (2) ... ... ... ... 68gF (208C) .......... 200- 400
E2 & THA (3) ............. -4gF (-200C) .... 10,600-19, 400
68gF (208C) ........ 2000- 2700
140gF (602C) .......... 400- 700

(1) - See Fig. 20 for termnal identification.
(2) - Measurenent is fromclosed to open.
(3) - Intake air thernosensor.

Potentiometer

Intake Air
Thermo
Sensor

FeE, E; Yok, Vs THAa
Fuel Pump Switch —

EEEs]]a)

Fig. 18: Arflow Meter Terminal ID (Mata, MX-3 SOHC, Protege & 323)

Courtesy of Mazda Mdtors Corp.
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- Potentiometer -

=

;T”'*""' 4
| | il
Fuel Pump Switch

Intake Air Temperature Sensor

THA
Measuring Plate s ]

Fig. 19: Airflow Meter Terminal 1D (MPV 3.0L)
Courtesy of Mazda Mdtors Corp.

Measuring Cone

920249856
Fig. 20 Airflow Meter Terminal ID (MX-3 DOHC, MX-6 2.5L, 626 2.

5L & 929)
Courtesy of Mazda Mdtors Corp.

ATMOSPHERIC PRESSURE SENSOR

See J - PIN VOLTAGE CHARTS article. On MX-6 2.0L A/T and 626
2.0L A/ T, see TROUBLE CODE CHART 14 in H - TESTS WO CODES article.

BAROMETRIC PRESSURE (BARO) SENSOR

RX7
1) Warm engine to operating tenperature. Turn all accessories
of f. Connect positive |lead of voltneter to BARO sensor term nal "A"

and negative lead to termnal "B".
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2) Wth engine at idle, voltneter should read 1.3-1.6 volts.
Di sconnect hose from BARO sensor and plug. See Fig. 21. Voltneter
shoul d read 2.38-2.78 volts.

3) Connect a vacuum punp to BARO sensor, and apply 29 in. Hg.
Vol tneter should read 4.35-4.65 volts. If voltneter readi ngs do not
test as described, replace BARO sensor.

. Voltmeter
B Pressure

Sensor

93F80403

Fig. 21: Testing BARO Sensor (RX7)
Courtesy of Mazda Mdtors Corp.

BRAKELIGHT SWITCH

Di sconnect brakelight switch connector. Measure resistance
between term nals of brakelight switch. Wth brake pedal released,
continuity should not exist. Wth brake pedal depressed, continuity
shoul d be present. Replace switch as necessary.

CAMSHAFT POSITION SENSOR (CMP)

Navaj o

Canshaft Position Sensor (CWMP) is a Hall-Effect swtch,
| ocated on top rear of engine. See CIRCU T TEST DR in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

CENTRAL PROCESSING UNIT (CPU)

MPV, RX7 & 929

CPU acts as an electrical |oad sensor. On MPV, renove CPU
frombehind left side of instrunent panel. On RX7, renpove CPU from
ri ght side kick panel above ECU. On 929, renove CPU from behind |eft
front side trim panel near door. Check voltage at term nals of CPU
connector. See appropriate CPU UNIT VOLTAGE CHART. If voltages are
incorrect, check appropriate circuit. If circuits are okay but
vol tages are still incorrect, replace CPU.
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Terminal Connected to Test condition Specilication To comrect
b Battery (through RQOM | Constant Approx. 12¥ | Check ROOM 10A fuse and wir-
10A fuse) ing harness
< Enging control unit Eiecirical load OFF Check engine control unit and
{igniion switch OM) Approx. 12 wiring harness
Eectrical load ON
fignition switch ON) Below 1.5¢
d Groung Constart oV Check wiring harness
f Headlight switch Heaglignt swilch ON Approx. 12V | Check headlight switch and wir-
ing harness
¢} Blower fan switcn Blower fan switch High of ov Check blower fan swilch and wir-
Super high position ing harness
h Rear window delfroster Rear window defroster av Check rear window defraster
switch switch ON swilch and winng harness
] Ignition switch Igaition switch ON Approx. 12y Check ignition switch and wirng
harness
Fig. 22: CPU Unit Voltage Chart (MPV 2.6L)
Courtesy of Mazda Mdtors Corp.
Terminal Connected to Test condition Specification To correct
b Battery (through Constant Approx. 12V Check ROOM 10A fuse and
BLU/RED | ROOM 10A fuse) wiring harness
WIRE
c Engine control unit Ignition switch ON Approx. 12V Check engine control unit and
YEL/RED Wifing harness
WIRE
d Ground Constant oV Check wiring harness
f Headlight switch Headlight switch ON Approx. 12V Check headlight switch and
RED/GRN wiring harness
WIRE
g Blower fan switch Blower fan switch High or ov Check blower fan switch and
BLUE Super-high position wiring harness
WIRE
h Rear window Rear window defroster ov Check rear window defroster
WHT/YEL defroster switch switch ON switch and wiring harness
WIRE
j Ignition switch Ignition switch ON Approx. 12V Check ignition switch and
BLK/WHT wiring harness
WIRE
90118372

Fig. 23: CPU Unit Voltage Chart (MPV 3.0L)
Courtesy of Mazda Mdtors Corp.
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Tormiwl | Input | Oulput Connected to Test condition Correct vollage Remark
A - - Main relay tgnition switch ON Ve -
B @] TNS relay Position light ON v
Position light OFF Ve B
C O Walter Engine coolant temperature below 108°C Ve Ignition switch ON
thermoswitch Engine coolant temperature above 108°C ov
(221°F}
D o Rear window Rear window defroster OFF Vg Ignition switch ON
defroster ready Rear window defroster ON Below 1.0V
E O Blower moter relay | Blower switch 3rd or 4th position Below 1.0V Ignition switch ON
Blower switch 1st or 2nd position Vg
E _ — _ - _ —
[ - - — - - -
H O Self-Diagnoesis Buzzer sounded for 3 sec, after ignition Below 2.5V ® With Seif-
checker switch OFF — ON Diagnaosis
Diagnosis checker and
connector {FEN) Buzzer not sounded for after 3 sec. Vg system Selector
Buzzer sounded Below 2.5V * \S,";::ctsgf 1;:';
switch at SELF
Buzzer not sounded Va TEST
] —_ — _ - —_ -
J - — _ - — -
Q Malfunction Lamp illuminated for 3 sec. after ignition Below 2.5V Wilh system
indicator lamp switch ON selector test
(MIL) Lamp not Hluminated after 3 sec. Vg switch at SELF
Lamp illuminated Below 2.5V TEST
Lamp not illuminated Vg
L - - - - - —
M — - Ground Constant ov —
N ECU Electrical load ON Below 2.5V Ignition switch ON
Electrical ioad OFF 45~55
o} O Cooling tan relay | Engine coolant temperalure beiow 105°C Below 2.5Y Ignition switch ON
Engine coolant temperature above 105°C Vg
P Q Ignition switch While cranking Vg
Ignition switch ON Below 1.0V -
93G80404

CPU Unit Voltage Chart (RX7)
Courtesy of Mazda Mdtors Corp.




Fig. 25:

| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 19)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Thursday, March 25, 1999 12:00AM

CPU UNIT VOLTAGE CHART (929}

CPU Unit Voltage Chart (929,
Courtesy of Mazda Mdtors Corp.

1O 2)

Connector | Terminal Connected to Test condition Specification (V)
34 Intetior lamps, countesy lamp | Constant 12v
38 Batery Canstant 12V
aG Door fock ralay {lock) Constant 12V
an Bedy ground Consiant [
3E Headlights Light switch ON 2nd step, low beam 12¢
aF Docr lock ralay {unlock) Caonstant 12v
3@ Front fog light relay Constant 12y

Daor switch Pasgengar daor apen; check for cantinuity 1o body
(passanger side} ground Yes
o Passenger door closed; check for continvity to
. body ground Na
AP T Haacight relay [ight swich ON 2nd step 0
Other 2V
34 Ignition switch Ignitien awitch ON 12V
3K Ignition switch Ignition switch AGC 12v
aL TNS ralay Light switch ON 12v
Dagr switch Driver daor apen; check for cantinuity to body Yes
{driver side) ground
M Driver door cloged; check for cantinuity to body
greund Ne
aN Key reminder switch ignition Key in ignitian switch 12y
1A Starter cut ralay ignition switch ON 12y
1B Trunk key cylinder switch | Trunk key cylinder switch ON a
10 Intarock resistor Constart 12y
1D Trunk switch Trunk switch ON Q
Hazard warning oulput Hazard warning switch CN Q
1€ Othar 12V
iF Heod switch Hood awitch ON Q
16 Seat belt warning lamp For 6 seconds from: ignitian switch ON a
Othar 12V
1H Buekle switch Ignition switch ON Seat belt connactad 12V
B [16-pin) Other 0
1l NA — _
10| Brake warning lamp Ignition switch ON | Parking brake pedal released v
[ Parking brake pedal depressed a
1K NA — —
1L Parking tirake switch Ignitian switch ON Parking brake pedal released 129
Parking brake padal depressed a
M NA — _
iN P rangs switch Ignition switch ON, shift lever F range 5
Other 0
G NA — _
1P HA —_ _
92024987
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Cannector | Terminal Gonnacted 1o Test condition Specification (V)
2A Igniticn and door key Constant 12y
Hllumination
28 Outer handle switch Door cuter handle pulied a
Oiher Approx. &
ldle-up Ignitian switch OM. 12v
2C Headlights ON 4
Front fog lights ON 45
Door switch Rear doar apen; check for continuity to boty Yes
a0 (rear door} ground
Rear door closed; check for continuity to body Ne
ground
Fear defroster indicator Ignition switch ON IRear defroster switch ON a
2E |Dther Approx. 5
5F Lock link switeh Locked Approx. 5
(passenger side) Unlocked a
2G Interlock solennid cail Canstant 12V
2H Lugk IinJ-.( switch Locked Approx. 5
{driver side) Uniacked T
2t NA — —
B (20-pin) 2J Lock fink switch Locked Approx. 5
{rear daor) Unlocked o
2K +B Constant 12y
Door key cylinder switch Locked 25
aL {passengar side) Unfeckad P
Orther 5
2M Security lamp Ceonstant 12V
2N NA — —
20 Horn refay Constant 12v
Coor lock switch Locked 2.5
2P Unlacked o
Cther &
20 Rear defroster relay Jgnition switch ON | Rear defroster swilch ON 2y
|O!her 0
R Door key cylinder switch | Unlocked 0
{chriver sikde) Oihers 5
25 Rear defroster switch Rear dehaster Rear gefraster switch ON 12y
swilch Other o
oT Frant fog light switch Front log light switch | Frant fog light switch DN 12v
Other g
92E2494949
Fig. 260 CPU Unit Voltage Chart (929, 2 O 2)
Courtesy of Mazda Mdtors Corp.
Di sconnect clutch switch electrical connector.
ohmeter, check continuity between switch term nals.

depr essed,

continuity should not exist.

continuity should be present.

COLD START THERMOSWITCH

929

Renove cold start thernbswitch. Place thernposwitch and
Connect ohmeter to thernosw tch
Not e resi stance at specified
See COLD START THERMOSW TCH RESI STANCE t abl e.

t her nonet er
term nal s.
t enper at ur es.

i n container of cool ant.
Slow y heat cool ant.

t hernoswi tch as necessary.

COLD START THERMOSW TCH RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA

Tenperat ure

Chns

Wth clutch pedal
Repl ace switch as necessary.

Usi ng
Wth clutch pedal
r el eased,
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B8OF (208C) .t 25- 35
1768F (808C) .« o ooeoe et 64- 76
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

COOLANT TEMPERATURE SWITCH

Mata, MX-3 SOHC, Protege & 323

1) Renove switch fromradi ator or engine block. Place swtch
and thernoneter in container of coolant. Connect ohmeter to cool ant
tenperature switch termnals. Slowy heat cool ant.

2) Note tenperature at which continuity is present between
switch termnals. Continuity should be present with cool ant
tenmperature greater than 207gF (972C). Continuity should not exi st
with tenperature | ess than 194gF (902C). Repl ace switch as necessary.

CRANK ANGLE SENSOR
See |GNITION CHECKS in F - BASIC TESTING article.
ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Renove engi ne cool ant tenperature sensor. Place sensor and
t hernonmeter in container of coolant. Connect ohmmeter to sensor
termnals. Slowy heat coolant. Note resistance at specified
tenperatures. See appropriate ECT SENSOR RESI STANCE t abl e. Repl ace
sensor as necessary.

ECT SENSOR RESI STANCE TABLE (B2200, B2600i, Mata, MV & 929)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Ohns
-4gF (-208C) .. (1) 14,600-17, 800
68aF (2080) . ... 2200- 2700
1760F (808C) . ... . (2) 200-400

(1) - Resistance is 14,500-17,800 ohns on B2200, B2600i and
MPV 2. 6L.

(2) - Resistance is 280-350 ohns on B2200, B2600i and MPV 2.6L;
290- 350 ohnms on M ata and MPV 3. OL.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ECT SENSCR RESI STANCE TABLE
(MX-3, MX-6, Protege, RX7, 323 & 626)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Ohns
-4gF (-208C) .. 14, 600- 17, 800
68aF (2080) . ... 2200- 2700
104gF (4080C) . ... 1000- 1300
1400F (608C) . ... 500- 650

1768F (808C) .« oo oe ettt 290- 350
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ECT SENSOR RESI STANCE TABLE (Navaj 0)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Ohns
508F (108C) . ... 58, 750
68gF (2080) . ... 37,300
176gF (808C) . ... 384
194gF (908C) ... ... 280

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
EGR POSITION SENSOR

MX-3 DOHC, MX-6 2.5L, RX7, 626 2.5L & 929
See EXHAUST GAS RECI RCULATI ON (EGR) (MX-3 DOHC, MX-6, RX7,
626 & 929) under EM SSI ON SYSTEMB & SUB- SYSTEMS.

FUEL TEMPERATURE SENSOR

RX7

1) Renove circuit opening relay. Start engine and al |l ow
systemto fuel pressure to bleed down. Install circuit opening relay.
Renove upper intake manifold. Renove fuel tenperature sensor fromfue
rail.

2) Place sensor and thernoneter in container of water.
Connect ohmmeter to sensor termnals. Heat water. Note resistance at
speci fied tenperatures. See FUEL TEMPERATURE SENSOR RESI STANCE t abl e.
Repl ace sensor as necessary.

FUEL TEMPERATURE SENSOR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Ohns
68gF (2080) ... ... 2200- 2700
176gF (808C) . ... . 290- 350

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
HEAT HAZARD SENSOR

RX7

1) Renove right front seat. Lift floor mat and renove heat
hazard sensor. Wap sensor and a thernmonmeter in alumnumfoil. Place
foil in a pot of oil. Connect a battery and 12-volt test light in
series, to sensor termnals.

2) Heat oil to 221-239gF (105-115¢C). Test |ight should Iight
when sensor reaches specified tenperature. If test |ight does not
light, replace heat hazard sensor.

HEATED OXYGEN SENSOR (HO2S)

MPV 3. 0L, MX-6, 626 & 929
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Wth engine at roomtenperature, disconnect HO2S connector.
Measure resistance across termnals "A" and "B" on MX-6 2.0L and 626
2.0L, or termnals "C'" and "D' on all others. See Fig. 27. See HO2S
RESI STANCE tabl e. Replace HO2S as necessary. Al so see PIN VOLTAGE
CHARTS article.

HO2S RESI STANCE TABLE

Application Chirs
MPV 3.0L ... Continuity
MX-6 & B26 ... 8
029 4-40

931804355
Fig. 27: Testing H®2S (MPV 3.0L, MX-6, 626 & 929)
Courtesy of Mazda Mdtors Corp.

Navaj o

HO2S is | ocated in exhaust pipe, upstreamof the catal ytic
converter. Faults in sensor or circuit should set a service code. See
QU CK TEST in G - TESTS WCODES article. If no service code has been
set, see CIRCUT TEST Hin G - TESTS WCCODES article for additional
sensor specifications and circuit testing procedures. Ensure follow ng
condi tions do not exist:

Mbi sture inside sensor/harness connector.
*  HO2S coated with contam nants.
* Sensor circuit open or shorted to ground.

IDLE SWITCH

B2200, B2600i, MPV 2.6L, MX-6 2.0L & 626 2.0L

1) Disconnect idle switch electrical connector. See Fig. 28.
Check continuity between switch and ground. Continuity should be
present with throttle valve fully closed. Continuity should not exist
with throttle val ve open.

2) If continuity is not as specified, check wiring harness
for open or short circuits. On B2200, B2600i, MX-6 2.0L and 626 2.0L,
replace idle switch and throttle body as an assenbly if wring harness
is okay. On MPV 2.6L, replace idle switch if wiring harness is okay.
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Mata, MPV 3.0L, MX-3, MX-6 2.5L, Protege, RX7, 323,

626 2.5L & 929

Idle switch is part of throttle position sensor. See
D - ADJUSTMENTS articl e.

|
/

! (T ) " ‘\

Idle Switch «” —Z-"| \\ : Lo
Connectar VAN \\‘“'\.ff‘\\\ [
i : . \\\b‘\\-‘\, i

2o AR

Fig. 28: Testing Idle Switch (B2200, B2600i & MPV 2.6L Shown; Mx-
6 2.0L & 626 2.0L Simlar)
Courtesy of Mazda Mdtors Corp.

INERTIA FUEL SHUTOFF (IFS) SWITCH

Navaj o

1) Inertia fuel shutoff switch is |ocated under dash, right
of transm ssion tunnel. To reset switch, ensure no fuel |eaks are
present. Push reset button.

2) Disconnect inertia fuel shutoff switch electrical
connector. Connect ohmmeter set on 200-ohm scal e across switch
connector termnals. If resistance is greater than .3 ohm replace
swi tch.

INHIBITOR SWITCH (A/T)

Di sconnect inhibitor switch el ectrical connector. Connect
ohnmmeter to indicated switch termnals. See Figs. 29-35. Continuity
shoul d be present with gearshift in Park and Neutral positions.
Continuity should not exist in any other gear positions. Replace
switch as necessary.

GIE) ]g 2“
5 A,

Fig. 29: Testing Inhibitor Switch (B2200 & B2600i Hyd. Control I ed)
Courtesy of Mazda Mdtors Corp.



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 25)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Thursday, March 25, 1999 12:00AM

Fig. 30: Inhibitor Ternminal 1D (B2200 & B2600i Hyd.
Control | ed)
Courtesy of Mazda Mdtors Corp.

Fig. 31: Testing Inhibitor Switch (B2600i El ect. Controlled, MV
3.0L, MX-6 & 626)
Courtesy of Mazda Mdtors Corp.

Fig. 32: Testing Inhibitor Switch (M ata)
Courtesy of Mazda Mdtors Corp.

Fig. 34: Testing Inhibitor Switch (MX-3, Protege & 323)
Courtesy of Mazda Mdtors Corp.
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—
Test Between )
Terminals
‘A& B —— i
IIB“ “A" J
92F24989

Fig. 35: Testing Inhibitor Switch (MX-6, RX7, 626 & 929)
Courtesy of Mazda Mdtors Corp.

INTAKE AIR THERMOSENSOR (DYNAMIC CHAMBER)

B2200, B2600i & MPV

Di sconnect intake air thernosensor connector. Connect
ohmreter to switch termnals. See Fig. 36 or 37. Measure resistance of
sensor at various tenperatures. See | NTAKE Al R THERMOSENSOR RESI STANCE
tabl e. Replace sensor as necessary.

RX7

Renove sensor from under upper intake manifold. Using a heat
[ight, ohmeter and thernoneter, neasure resistance of sensor at
various tenperatures. See Fig. 38. See | NTAKE Al R THERMOSENSOR
RESI STANCE t abl e. Repl ace sensor as necessary.

929

Renove intake air thernbsensor. Using a heat |ight, ohnmmeter
and thernoneter, neasure resistance of sensor at various tenperatures.
See Fig. 38. See INTAKE Al R THERMOSENSOR RESI STANCE t abl e. Repl ace
sensor as necessary.

| NTAKE Al R THERMOSENSOR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Chirs
B2200, B2600i, MPV & 929
T7gF (256C) ... (1) 29, 700- 36, 300
185gF (858C) . ... . . .. 3300- 3700
RX7
68gF (2080) ... .. 2200- 2700
1768F (808C) .. .. 290- 350

(1) - Resistance is 29, 000-36,000 ohns on MPV
A AR A A AR A AR R A AR R AR A A AR R A AR AARRAARAARAAARAARRAARAARRAARRARAA
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Ohmmeter Intake Air
4T

Fig. 36: Testing Intake Air Thernpbsensor (B2200, B2600i & MPV 2.6L)
Courtesy of Mazda Mdtors Corp.

Intake Aif / /
Temperature /
Sensor

Fig. 37: Testing Intake Air Thernosensor (MPV 3.0L)
Courtesy of Mazda Mdtors Corp.

Heat Light

Intake Air
Thermaosensor

Fig. 38: Testing Intake Air Thernpbsensor (RX7 & 929)
Courtesy of Mazda Mdtors Corp.

KNOCK SENSOR
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See J - PIN VOLTAGE CHARTS article.

MASS AIRFLOW (MAF) SENSOR (NAVAJO)

Faults in MAF sensor or circuit should set a service code.
See QUICK TEST in G- TESTS WCODES article. If no service code has
been set, see CIRCU T TEST DCin G - TESTS WCODES article for sensor
and circuit testing and specifications.

MILEAGE SWITCH (RX7)
See J - PIN VOLTAGE CHARTS article.
NEUTRAL SWITCH

Except Navajo (MT)

Di sconnect neutral switch electrical connector. Using
ohmmreter, check continuity between switch termnals. Ensure continuity
exists with transmssion in Neutral. Continuity should not exist with
transm ssion in any other gear. Replace switch as necessary.

Navaj o

Wth ignition switch in OFF position, set DVOMto 200- ohm
scal e. Locate neutral switch on transm ssion. D sconnect neutra
switch electrical connector. Using ohnmeter, neasure resistance across
neutral termnals. If resistance is greater than 5 ohns, replace
swi tch.

OXYGEN (02) SENSOR

B2200, B2600i, Mata, MPV 2.6L, MX-3, Protege, RX7 & 323

1) Warm engine to operating tenperature. Operate engine at
idle. Disconnect O2 sensor electrical connector. Connect voltneter
bet ween connector and ground. On B2200, B2600i, MPV 2.6L and MX-3
DOHC, increase engine speed to 4500 RPM until voltneter indicates
about .7 volt. On Mata, MX-3 SOHC, Protege, RX7 and 323, increase
engi ne speed to 3000 RPM until voltneter indicates about .55 volt.

2) Qoserve voltneter while rapidly accelerating and
decel erati ng engi ne speed. Voltage should be 0.5-1.0 volt during
acceleration and 0.0-0.4 volt during decel eration. Replace Q2 sensor
as necessary.

MPV 3.0L, MX-6, 626 & 929

1) Warm engine to operating tenperature. Operate engine at
idle. Disconnect O2 sensor electrical connector. Connect voltneter
bet ween 2 sensor connector termnals "C' and "D' on MX-6 2.5L and 626
2.5L, or termnals "A" and "B" on all others. See Fig. 39.

2) Qoserve voltneter while rapidly accelerating and
decel erati ng engi ne speed. Voltage should be 0.5-1.0 volt during
acceleration and 0.0-0.4 volt during decel eration. Replace 2 sensor
as necessary.
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Oxygen Sensor

93080484
Fig. 39: Testing Oxygen Sensor (MPV 3.0L, MX-6, 626 & 929)
Courtesy of Mazda Mdtors Corp.

POWER STEERING PRESSURE SWITCH (PSPS)

Di sconnect power steering pressure switch electrical
connector. Connect ohnmeter to PSPS termnals. Start engine, and
operate it at idle. Turn steering wheel fromside to side, and observe
ohmmeter. Chmmeter should indicate continuity when front wheels are
turned. Continuity should not exist when wheels are not turned.

Repl ace switch as necessary.

THROTTLE POSITION SENSOR

See D - ADJUSTMENTS article for checking and adj ust nment
pr ocedur es.

VARIABLE RELUCTANCE (VR) SENSOR

Navaj o
See appropriate article bel ow

F - BASI C TESTI NG
G - TESTS W CODES

VEHICLE SPEED SENSOR (VSS)

Except Navajo & 929
See J - PIN VOLTAGE CHARTS article.

Navaj o

Di sconnect VSS el ectrical connector on transm ssion. Using
DVvOV neasure resistance across VSS term nals. Resistance shoul d be
190- 250 ohms. Repl ace sensor as necessary.

929

1) Connect positive |lead of voltneter to G een/ Red wire of
conbi nation nmeter. Connect negative |lead of voltneter to ground. Raise
and support rear wheels. Start engine. Engage Drive and rotate rear
wheel s. Voltneter should show 3-4 volts. If not, stop engine.

2) Disconnect connector from conbination neter. Measure
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resi stance across Blue/VWiite and Blue/ Yellow wires (termnals 1K and
1L). Resistance should be 290 ohns. If resistance is not 290 ohns,
check wiring to transmssion. If wiring i s okay, check resistance of
VSS at transm ssion.

3) If resistance of VSS is not 290 ohms, replace VSS. If
resi stance of VSS is 290 ohnms, replace VSS buffer in instrunent
cluster.

1-2 SWITCH

RX7 (MT)

1) Di sconnect 1-2 switch connector at transm ssion. Check
continuity across Wite and Yellow wires. In first gear, no continuity
should exist. In all other gears, continuity should be present. If
switch does not test as described, replace 1-2 switch.

2) Check continuity across Red and Blue wires. In second
gear, continuity should be present. In all other gears, no continuity
should exist. If switch does not test as described, replace 1-2
swi tch.

RELAYS & SOLENOIDS
RELAYS

Crcuit Opening Relay
See FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Cold Start Injector Relay (929)

Renove cold start injector relay. Apply battery voltage to
termnal "C', and ground terminal "D'. Continuity should be present
with battery voltage applied. Continuity should not exist w thout
vol tage applied. Replace relay as necessary.

Fuel Punp Rel ay (Navaj o)

Renove relay from vehicle. Connect battery voltage to
termnal "C'. See Fig. 40. Gound termnal "D'. Check continuity
between termnals "A" and "B". Continuity should exists with power
applied. Continuity should not exist with power renoved.

NOTE: For additional testing, see CTRCUT TEST J in
G - TESTS WCODES article in the ENG NE PERFORMANCE secti on.

hmmeter

8\Ja o

i& —4(:

Fig. 40: Testing EEC Power & Fuel Punp Rel ays (Navaj o)
Courtesy of Mazda Mdtors Corp.
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Mai n Rel ay (Except Navaj o)

1) Ensure main relay clicks when ignition is turned on and
of f.

2) If no sound is heard, unplug relay. Apply 12 volts to
termnal "A"', and ground termnal "B'. See Fig. 41, 42 or 43.

3) Using ohmeter, check continuity between terminals "C' and
"D'. Continuity should be present with 12 volts applied. Continuity
shoul d not exist with no voltage applied. Replace main relay as
necessary.

EEC Power Rel ay (Navaj o)

Renove relay fromvehicle. Connect battery voltage to
termnal "C'. See Fig. 40. Gound termnal "D'. Measure resistance
between termnals "A" and "B". Resistance should be | ess than one ohm
wi th power applied. Continuity should not exist with power renoved.

NOTE: For additional testing, see CTRCUT TEST B in
G - TESTS WCODES article in the ENG NE PERFORMANCE secti on.

Fig. 41: Testing Main Relay (B2200 & B2600i)
Courtesy of Mazda Mdtors Corp.
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" Main Relay

Fig. 42: Testing Main Relay (Mata, MV, MX-3 DOHC, MX-6,
Protege, RX7, 323, 626 & 929)
Courtesy of Mazda Mdtors Corp.

=<
@.ﬁ'ﬂh@

92)24991
Fig. 43: ldentifying Main Relay Term nals (MX-3 SOHC)
Courtesy of Mazda Mdtors Corp.

SOLENOIDS

NOTE: Al'l solenoids (used on all vehicles except Navaj 0) operate
the same way. See Fig. 44 to |l ocate specific sol enoids used
on RX7.
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Upper Intake
r%{ii&/ Manifold

Pressure Regulator Control

= — Charge Relief (Turbo) v Q
Lt ol %@t‘l
E
Charge Control (Turbo) 5727 - o
IS R
Turbo Control
EGR
Switching (Air Injection)
Relief No. 1
93ER0GS576 (Air Injection)

Double Throttle Contred

Fig. 44: Locating Vacuum Sol enoi ds (RX7)
Courtesy of Mazda Mdtors Corp.

Backpressure ECGR Vacuum Regul ator Val ve (Navaj o)
See EXHAUST GAS RECI RCULATI ON (EGR) (NAVAJO - CALI FORNI A)
under EM SSI ON SYSTEMS & SUB- SYSTEMS.

Cani ster Purge (CANP) Sol enoid (Navaj o)
See FUEL EVAPCRATI ON (NAVAJO under EM SSI ON SYSTEMS & SUB-
SYSTENMS.

Cold Start Injector Resistance (929)

Di sconnect cold start injector electrical connector. Using
ohmmet er, neasure resistance between injector term nals. Resistance
shoul d be 2.7-3.4 ohnms at 68gF (202C). Repl ace injector as necessary.

Doubl e Throttle Control Sol enoid (RX7)

Di sconnect vacuum hose from double throttle control sol enoid.
Bl ow air through solenoid port "A'. See Fig. 45. Ensure air flows
t hrough port "B". Disconnect solenoid valve el ectrical connector.
Connect 12 volts and ground to solenoid termnals. Blow air through
solenoid port "A". Air should flow through valve air filter. Replace
sol enoid as necessary.
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EGR Sol enoi d (MX-3 DOHC, MX-6, RX7, 626 & 929)
See EXHAUST GAS RECI RCULATI ON (EGR) (MX-3 DOHC, MX-6, RX7,
626 & 929) under EM SSI ON SYSTEMB & SUB- SYSTEMS.

Fuel Injectors

Usi ng stethoscope, listen for normal clicking sound at each
injector during idle and acceleration. If clicking sound is not heard,
check injector wiring circuit, or main relay and circuit.

Fuel | njector Resistance

Di sconnect fuel injector electrical connector. Using
ohmmet er, neasure resistance between injector term nals. Resistance
shoul d be 12-16 ohns. Replace injector as necessary.

Pressure Regul ator Control Sol enoid (Except Navaj o)

Di sconnect vacuum hose from pressure regul ator control
sol enoid. Blow air through solenoid port "A'. See Fig. 45. Ensure air
flows through port "B". Disconnect solenoid valve electrical
connector. Connect 12 volts and ground to solenoid termnals. Blow air
t hrough sol enoid port "A'. Air should flow through valve air filter.
Repl ace sol enoid as necessary.

Ground

Fig. 45: Testing Sol enoid
Courtesy of Mazda Mdtors Corp.

Purge Control Sol enoid
See FUEL EVAPCRATI ON ( EXCEPT NAVAJO) under EM SSI ON SYSTEMS &
SUB- SYSTEMS.

Air Injection Solenoid (RX7)
See AIR I NJECTI ON (RX7) under EM SSI ON SYSTEMS & SUB- SYSTEMS.

Tur bochar ger Sol enoi d (RX7)
See TURBOCHARCER (RX7) under Al R | NDUCTI ON SYSTEMS.

VI CS Sol enoi d (Protege DOHC & 929)
See VARI ABLE | NERTI A CHARA NG SYSTEM ( PROTEGE DOHC & 929)
under Al R | NDUCTI ON SYSTEMS.

VRIS Sol enoid (MPV 3.0L, MX-3 DOHC, MX-6 2.5L & 626 2.5L)
See VARI ABLE RESONANCE | NDUCTI ON SYSTEM (MPV 3. 0L, MX-3 DOHC,
MX-6 2.5L & 626 2.5L) under AIR I NDUCTI ON SYSTENMS.
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FUEL SYSTEM
FUEL DELIVERY

NOTE: For fuel system pressure testing, see F - BASIC TESTI NG
article.

Crcuit Opening Rel ay
See FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Fuel Pump Circuit
See FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Fuel Punp Rel ay (Navaj o)

See FUEL PUWMP RELAY (NAVAJO under RELAYS under RELAYS &
SCLENQ DS. Al so see FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM
in F - BASIC TESTING article.

Inertia Fuel Shutoff (IFS) Switch (Navaj o)

See | NERTI A FUEL SHUTOFF (I FS) SW TCH under ENGQ NE SENSORS &
SWTCHES. Al so see FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Fuel Pressure Regul ator (Except Navaj o)
See FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Fuel Pressure Regul ator (Navaj o)

1) Ensure ignition is off. Connect fuel pressure gauge to
Schrader valve on fuel rail. Ensure manifold vacuum supply tube is
connected to fuel pressure regulator. Start engine, and run it for 10
seconds. Stop engine, and wait 10 seconds. Start engine, and operate
it for 10 seconds. Stop engine, and renove pressure regul ator vacuum
hose. See Fig. 46. Check vacuum port for fuel.

Engine Vacuum

valve Reference Tube

Assembly

Upper
Housing

Screen 1] ' Diaphragm

Mounting

Plate Lower

Housing

‘0" Ring

Groove

Fuel Inlet Tube

(Supply)
91F11234

Fig. 46: ldentifying Fuel Pressure Regul ator Conponents (Navaj 0)
Courtesy of Ford Motor Co.

Fuel Qutlet Tube
(Return)




| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 36)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Thursday, March 25, 1999 12:00AM

2) If fuel is present, replace fuel pressure regulator and
repeat test. If fuel is not present, plug pressure regul ator vacuum
hose. Observe fuel pressure while driving vehicle and accel erating
heavily. If fuel pressure remains at 27-48 psi, go to next step. If
fuel pressure does not remain at 27-48 psi, check fuel filter. If
filter is okay, replace fuel punp. If filter is dirty, replace filter
and recheck system

3) Renove plug fromvacuum hose, and connect hose to pressure
regul ator. Install vacuum gauge to intake manifold. Start engine, and
observe fuel pressure gauge and vacuum gauge readi ngs. |ncrease engine
speed. Fuel pressure gauge reading should i ncrease as vacuum gauge
readi ng decreases and vacuum gauge readi ng shoul d increase as fue
pressure gauge decreases.

4) |f gauges responds as specified, no fault is present in
fuel system Check for other causes of driveability synptons. If
gauges do not respond as specified, turn ignition off. Renpbve vacuum
hose from fuel pressure regulator, and plug hose. Install a vacuum
punp to pressure regulator. Start engine, and observe fuel pressure.
Apply vacuum

5) If fuel pressure changes as vacuumis applied, check and
repair vacuum system |f fuel pressure does not change as vacuumis
applied, replace fuel pressure regul ator.

Fuel Pressure Regul ator Pressure Leakage (Navaj o)

1) Ensure ignition is off. Relieve fuel pressure. See FUEL
SYSTEMin F - BASIC TESTING article. Renove fuel pressure regulator.
Check "O' ring, gasket and nounting surfaces for cracks, cuts and
ot her danage.

2) Connect vacuum punp to fuel return tube, and apply 20 in.
Hg vacuum See Fig. 46. If maxi mum vacuum | oss exceeds 10 in. Hg in 10
seconds, replace fuel pressure regulator. If maxi mum vacuum | oss does
not exceed 10 in. Hg in 10 seconds, fuel pressure regulator is
functioni ng properly.

Pul sati on Danper (Navajo & RX7)

Start engine, and allow it to idle. Pulsation danper is
| ocated at end of fuel rail. Place finger over pul sation danper and
ensure danper pul sates. Repl ace pul sati on danper as necessary.

Pressure Regul ator Control (Except Mata, Navajo & 929)

1) Engi ne nust be at or near operating tenperature. Turn
engi ne of f. Disconnect vacuum hose at fuel pressure regul ator and
connect a vacuum gauge to hose.

2) Wthout touching throttle, start engine. Qobserve vacuum
gauge. Vacuum should not exist. If vacuumis present, check pressure
regul ator control solenoid and related circuits. If no vacuum exi sts,
count seconds until vacuum gauge shows intake manifold vacuum See
PRESSURE REGULATOR SPECI FI CATI ONS t abl e.

3) If vacuum gauge shows intake manifold vacuum after
speci fied amount of tine, systemis okay. See Fig. 47. If intake
mani fol d vacuumis not present, check vacuum source, pressure
regul ator control solenoid and related circuits.
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Pressure Regul ator Control Sol enoid (Except Navaj o)
See PRESSURE REGULATOR CONTROL SOLENO D ( EXCEPT NAVAJO under
SCLENQ DS under RELAYS & SOLENO DS.

Neutral Switch (M/T)
4

€ [
Throttle —@ . Clutch Switch (M/T)

Position (TP) Sensor | Inhibitor
Switch A/T |

L

Coolant
Thermosensor | ECU

o

Pressure Regulator
intake Air Solenoid Valve

Thermosensor 4

Pressure Regulator

Main
it Relay I}.
_ Ignition
& Fuel Rail § Switch
Intake
Manifold 3
Vacuum ® @
Fuel Tank — Battery”™

_ 93A80580
Fig. 47: Typical Pressure Regulator Control System (Except M ata,

Navaj o & 929)
Courtesy of Mazda Mdtors Corp.

PRESSURE REGULATOR SPECI FI CATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application OQperating Tine (sec.)
B2200 & 26000 ... ... 120
MPV

2. Bl 240
0 120
MX- 3 120
MX-6 & 626

2. 0L 10
2. B 120
Prot ege & 323

1.6L & 1.8L DOHC . ... .. 60

1.8L SOHC ... . 120
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

FUEL CONTROL

Fuel Injectors
See FUEL | NJECTORS under SOLENO DS under RELAYS & SOLENO DS

I nj ector Fuel Leakage (Except Navaj o)

1) Relieve fuel system pressure. See F - BASIC TESTI NG
article. Renove air valve or dynam c chanber as necessary. Renove
delivery pipe with hoses still connected. Renove fuel injectors. Using
wire, secure injectors tightly onto delivery pipe.

CAUTI ON:  Ensure injectors are securely tied to delivery pipe. If
injectors are not properly secured to delivery pipe, fuel
may spray from | oose connections.

2) On Mata, MX-3, MX-6, Protege, RX7, 323, 626 and 929,
connect a junper wire between termnals F/P and G\D of diagnostic
connector |ocated near battery. See Fig. 48.

3) On B2200, B2600i and MPV, install a junper wire between
termnals of Yellow fuel punp check connector. Fuel punp check
connector is located on firewall, under w ndshield w per notor.

4) Turn ignition on for 10 seconds. Turn ignition off, and
clean injector nozzles. On 4-cylinder nodels, tilt injectors about 60
degrees. On all nodels, turn ignition on. Ensure no fuel |eakage
exists at injectors. After one mnute, a single drop of fuel is
acceptable. If fuel |eakage is present, replace faulty injector.

I nj ector Fuel Leakage (Navaj o)

Use fuel injector tester/cleaner to test injector fuel
| eakage. Testing procedures are provided in instructions included with
tester/cl eaner from manufacturer.

Diagnostic Connector

92A24992

Fig. 48: D agnostic Connector Terminal ID (Mata, MX-3, MX-6,
Protege, RX7, 323, 626 & 929)
Courtesy of Mazda Mdtors Corp.
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IDLE CONTROL SYSTEM

IDLE SPEED CONTROL (ISC) SYSTEM (B2200, B2600i, MPV, MX-3,
MX- 6, 626 & 929)

Air Val ve (B2200, B2600i, MPV 2.6L, MX-6 2.0L & 626 2.0L)

1) Renove air valve fromthrottle body. Blow air through
valve fromport "A" and ensure air conmes out of port "B" when valve is
cold. See Fig. 49.

2) Place air valve in water at tenperature greater than 176eF
(80gC) for one mnute. Blow air through valve fromport "A'. No air
shoul d conme out of port "B". Replace valve as necessary.

Air Valve (MPV 3.0L & 929)

1) Di sconnect air hoses fromair valve. Blow air through
valve fromport "A" and ensure air flows through valve when engine is
cold. See Fig. 50.

2) Warmengine to normal operating tenperature. Blow air
t hrough valve fromport "A". Air should not flow through val ve.

Repl ace val ve as necessary.

Air Valve System (MX-3, MX-6 & 626)

Connect junper w re between diagnostic connector termnals
TEN and GN\D. Connect tachoneter to diagnostic connector termnal |G
See Fig. 51. Start engine. ldle speed should decrease as engi ne
reaches normal operating tenperature. Replace valve as necessary.

| SC Val ve

D sconnect | SC val ve el ectrical connector. Connect ohmeter
to 1SC valve 2-wire connector. Measure resistance. See | SC RESI STANCE
SPECI FI CATIONS table. If resistance is not within specification,
replace | SC val ve.

| SC RESI STANCE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Testing Tenperature

Application oF (80 Ohns
B2200, B2600i, MX-6 2.0L,

MPV 2.6L & 626 2.0L ........ 73 (23) ... 7.7-9.3
MPV 3.0L, MX-3, MX-6 2.5L,

626 2.5L & 929 ............. 68 (20) ........... 10.7-12.3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Air Valve

Idle Speed
Control Valve

Fig. 49: Testing Air Valve (B2200, B2600i, MPV 2.6L, MX-6 & 626)
Courtesy of Mazda Mdtors Corp.

Fig. 50: Testi ng Alr Valve (MPV 3.0L & 929)
Courtesy of Mazda Mdtors Corp.

]
_P'Q‘_x.

1G
928249393

Fig. 51: Diagnostic Connector Terminal ID (MX-3, MX-6 & 626)
Courtesy of Mazda Mdtors Corp.

Diagnestic
Caonneclor

IDLE SPEED CONTROL (ISC) SYSTEM (MIATA, PROTEGE & 323)

Air Val ve

Renove air valve. Cool air valve to tenperature |ess than
32gF (0gC). Using a drier, heat air valve and verify plunger noves in
direction of arrow. See Fig. 52.

| SC Val ve

Di sconnect |SC val ve el ectrical connector. Connect ohmmeter
to Idle Speed Control (1SC) valve 2-wire connector. Measure
resi stance. Resistance should be 11-13 ohns at 68gF (208C). If
resistance is not within specification, replace |SC val ve.
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Heal Valve

Plunger  «ffmm Here

Fig. 52: Cross-Sectional View O Air Valve (Mata, Protege & 323)
Courtesy of Mazda Mdtors Corp.

IDLE SPEED CONTROL (ISC) SYSTEM (NAVAJO)

I dle Speed Control (I1SC) Sol enoid

1) Solenoid is a by-pass air-type sol enoid. D sconnect
cool ant hoses. Make sure cool ant flows through 1SC and air valve is
open at room tenperature.

2) Ensure ignition is off. Disconnect |SC solenoid electrical
connector. Set DVOMto 200-ohm scal e. Measure resistance between | SC
solenoid termnals. A diode is |located in sol enoid; connect DVOM
positive test lead to VPR term nal (Red wire) and negative lead to
| SC term nal (White/Light Blue wire). Resistance should be 6-13 ohns.
Repl ace sol enoid as necessary.

IDLE SPEED CONTROL (ISC) SYSTEM (RX7)

| SC Val ve

1) Make sure fast idle camhas released throttle | ever. See
Fig. 53. Disconnect |SC valve electrical connector. Connect ohmmeter
to | SC valve 2-wire connector. See Fig. 54. Measure resistance.
Resi stance shoul d be 10.7-12.3 ohns at 68gF (20gC). If resistance is
not wthin specification, replace |SC val ve.

2) Wth engine idling at operating tenperature, disconnect
| SC val ve el ectrical connector. Engine speed should increase to 1000-
1500 RPM |If engi ne speed does not increase, replace |ISC val ve.

Accel erated Warm Up System (AWS) Val ve

Make sure fast idle camhas released throttle | ever. See
Fig. 53. Disconnect AWS valve electrical connector. Connect ohmmeter
to AW5 valve 2-wire connector. See Fig. 55. Measure resistance.
Resi stance should be 9.3-11.3 ohns at 68gF (20sC). If resistance is
not wthin specification, replace AW val ve.

Fast
idle
Cam

wax Rod
el

Throttle
Lever

93180588

Fig. 53: Checking Fast Idle Cam & Throttle Lever
Courtesy of Mazda Mdtors Corp.
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i ISC Solenoid

93J80589

Checking |1 SC Sol enoi d Val ve

Courtesy of Mazda Mdtors Corp.

Fig. 55:

Ohmmeter

AWS Solenoid
Valve

93C80590

Checki ng AW5 Sol enoi d Val ve

Courtesy of Mazda Mdtors Corp.

IGNITION SYSTEM

NOTE:

For basic ignition checks, see F - BASI C TESTI NG
article.

PINPOINT TESTS (NAVAJO)

NOTE:

NOTE:

Before testing Electronic Distributorless Ignition System
(EDI'S), ensure all tests in F - BASIC TESTI NG and

G - TESTS WCCODES articles have been perforned. In
followng tests, Electronic D stributorless Ignition System
(EDI'S) or Ignition Control Mdule (ICM may be used to
describe ignition system

Use EDI' S Di agnostic Cable (49-UNO1-057) to di agnose system
Cabl e is equipped with additional circuits and conponents to
enhance and nodify signals for testing purposes. If using an
aftermarket test cable or DVOV becone famliar with system
wi ring diagram and system operation. See Figs. 56 and 57.
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Capacitor and resistor values
shown in this diagram are part
of the EDIS Breakout box tester.

[ oefetion KB

* QUTPUT IS HIGH
FINPLT 15 LOW
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I INPUT 15 HIGH
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vA (PUSH BUTTON NORMALLY petecron KX WAVE ¥ INPUT
l +i —_ SENSOR CLOSED) on PULSES ARE PRESENT
b e TACH PUSH BUTTON NORMALLY
(VRS + ) (VRS -5) E‘%‘guLE \ :.:LOSED)
f l)-‘VVﬁ 'P'VV'.{‘ER VRS « € /7 N
1K 1K ;'1 ! ( Y \ e 1DM 4
0 o ] \PIP E) SAW
[ I (VRS -E} 1 {s3)— \V DISCONNECT
= o0 @ '2— YIOM E} I o / PN PP 56 TO
. o/ SaWEL @ { ) PROCESSOR/ECA
' | ] v ! F Saw 38
\ | 3 ) @ { | | — -
i K — ! L1 IGNGND %
i 4 - At
| b——__ — ——— A
: A= || 2
1 o t MEG
! LRSS 6 BAT - BAT -
— N
- IGN GND E
VRS 5HO E) 50 M k e : ! SAW
IVBAT €) /0 — (PUSH BUTTON
5 & NORMALLY
(PWA GND £ ] CLOSED) + -
GND @ $
(CTE} C1 £1CH VEHICLE
0 JD BATTERY
— CIE) [[ak!of
-Gy G
£ 26} c2 (C20)
©” ) {5)
il S
125 Igsmmie
\y -
IGNITION
1l2]3 CoIL
IGNITION
SWITCH
BUN | vaar (VBAT G
BAT + \3/ T 253 RADIO
o SUPPRESSION
9 GND
1417573

Fig. 56: Ignition System Wring D agram ( Navaj o)
Courtesy of Mazda Mdtors Corp.

Harness Module
Tee Tee

| 5:_15 |

| it e =) 400 cail
FL; L Goil Tes 2"

v

7 Sensor Tee
(Al Crankehaft)

Breakout
Box

Fig. 57: EDI S/ICM D agnostic Cabl e D agram ( Navaj o)
Courtesy of Mazda Mdtors Corp.

CAUTI ON: Unl ess directed ot herw se,
Box (BOB) when perform ng | CM di agnhosti cs.

Pi npoint Test B (I DM Fail ure Code 212)

1) Wth ignition off, connect |CM diagnostic cable to
Br eakout Box (BOB) and | CM nodul e.
coil tee.

DO NOT connect PCM to Breakout

DO NOT connect VR sensor tee or
Use ICM " 6" overlay. Connect negative and positive |eads of
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| CM di agnostic cable to battery. Set |ICM diagnostic cable box sw tch
to 4/6 CYLINDER position. Set DVOM on 20-volt AC scale. Start engine.
Measure vol tage between | DM DETECTOR (30) and BAT- (7) of diagnostic
cable Ignition D agnostic Munitor (IDM at BOB. If pulses are present,
| DM det ector output will be 5-7 volts AC. If AC voltage is 5-7 volts,
go to next step. If AC voltage is not 5-7 volts, go to step 3).

2) Wth ignition off, 1CM nodul e and PCM di sconnect ed,
di sconnect I CM nodule fromI|CM nodul e tee, |eaving | CM diagnostic
cabl e connected to vehicle harness connector. Set DVOM on 200-ohm
scal e. Connect PCM Breakout Box (BOB) to PCM harness connector.
Measure resistance between IDME (41) at BOB and termnal No. 4 at PCM
BOB. If resistance is less than 5 ohns, IDMsignal at PCMis okay. PCM
does not respond to I DM signal. Replace PCM Renobve test equi pnent,
and reconnect all conponents. C ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article in the ENG NE
PERFORMANCE section. If resistance is 5 ohns or nore, IDMis open.
Check connections and/or repair open circuit or replace harness.
Renove test equi pment, and reconnect all conponents. C ear continuous
menory codes, and rerun QUI CK TEST. See QU CK TEST in appropriate
G - TESTS WCCDES article in the ENG NE PERFORVANCE secti on.

3) Wth ignition off and IDMcircuit disconnected, set DVOM
on 20-volt AC scale. Push ICMIDM button at | CM diagnostic cable
connector to BOB. Start engi ne, and neasure vol tage between di agnostic
cabl e | DM DETECTOR (30) and BAT- (7) at BOB. If AC voltage is 5-7
volts, go to next step. If AC voltage is not 5-7 volts, |DM out put
from | CM nodul e does not exist. Replace | CM nodul e. Renobve test
equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article.

4) Wth ignition off and PCM di sconnected, set DVOM on 20-
volt AC scale. Crank engine, and neasure vol tage between di agnostic
cabl e | DM DETECTOR (30) and BAT- (7) at BOB. If voltage is less than 5
volts, go to next step. If voltage is 5 volts or nore, PCMis | oading
| DM signal . Replace PCM Renove test equi pnent, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.

5) Wth ignition off and | CM nodul e and PCM di sconnect ed,

di sconnect | CM nodul e from di agnostic cable nodule tee, leaving |ICM
di agnostic cabl e connected to vehicle harness connector. Set DVOM on
20-k/ ohm scal e. Measure resistance between IDM E (41) and BAT- (7) at
BOB. If resistance is 10-k/ohns or nore, go to next step. If
resistance is |less than 10-k/ohnms, IDMis shorted | ow Check
connections and/or repair short circuit or replace harness. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article in the ENG NE PERFORMANCE secti on.

6) Wth ignition off and | CM nodul e and PCM di sconnect ed, set
DVOM on 20-volt DC scale. Wth Key On Engine Of (KOEOQ, neasure
vol tage between IDME (41) and BAT- (7) at BOB. If DC voltage is .5
volt or nore, IDMis shorted high. Check connections and/or repair
short circuit or replace harness. Renove test equi pnent, and reconnect
all components. C ear continuous nmenory codes, and rerun QU CK TEST.



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 45)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Thursday, March 25, 1999 12:00AM

See QUICK TEST in G - TESTS WCODES article.

7) If voltage is less than .5 volt, IDMis shorted to another
wire between | CM nodul e and PCM Check connections and/or repair short
circuit or replace harness. Renove test equi pnment and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article in the ENG NE PERFORMANCE
secti on.

CAUTI ON: Unl ess directed ot herwi se, DO NOT connect PCMto Breakout
Box (BOB) when perform ng | CM di agnosti cs.

Pi npoint Test C (Lack O Power O Poor Fuel Econony Code 213)

1) Wth ignition off, install |ICMdiagnostic cable to BOB and
| CM nodul e. DO NOT connect VR sensor tee or coil tee. Use ICM6
overlay. Connect negative and positive |eads of |CM diagnostic cable
to battery. Set |ICM diagnostic cable box switch to 4/6 CYLI NDER
position. Connect timng light (nust be |CM conpatible). Start engine,
and warmit to normal operating tenperature. Push and hold down |ICM
di agnostic cable SAWdetector button. If timng is 8-12 degrees BTDC,
go to next step. If timng is not 8-12 degrees BTDC, go to step 8).

2) Rel ease | CM di agnostic cable SAWdetector button. Go to
next step if timng is not 15 degrees BTDC. If timing is nore than 15
degrees BTDC, ICMis okay. Check for other causes of driveability
synpt ons.

3) Wth ignition off, set DVOM on 20-volt AC scale. Start
engi ne and neasure vol tage between SAW DETECTOR (21) of |CM di agnostic
cabl e and BAT- (7) at BOB. If AC voltage is 5 volts or nore, go to
next step. If AC voltage is less than 5 volts, SAWinput to | CM nodul e
i s okay and no spark advance is present. Replace |ICM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article.

4) Wth ignition off and SAWcircuit disconnected, set DVOM
on 20-volt AC scale. Push and hold down SAW detector button at |ICM
di agnostic cable connector to BOB. Start engi ne, and neasure voltage
bet ween SAW DETECTOR (21) of I CM diagnostic cable and BAT- (7) at BOB.
If AC voltage is less than 5 volts, go to next step. If AC voltage is
5 volts or nore, SAWis shorted in |ICM nodul e. Replace | CM nodul e.
Renove test equi prent, and reconnect all conponents. C ear continuous
menory codes, and rerun QU CK TEST. See QU CK TEST in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

5) Wth ignition off and | CM nodul e and PCM di sconnect ed,
di sconnect I CM nodule fromI|CM nodul e tee, |eaving | CM diagnostic
cabl e connected to vehicle harness connector. Set DVOM on 20-k/ohm
scal e. Disconnect |ICMdiagnostic cable positive |lead to battery.
Measure resistance between SAWE (45) and BAT- (7) at BOB. |If
resistance is 10 k/ohnms or nore, go to next step. If resistance is
| ess than 10 k/ohns, SAWis shorted | ow. Check connections and/or
repair open circuit or replace harness. Renpbve test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS W CCODES article.

6) Wth ignition off and | CM nodul e and PCM di sconnect ed, set
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DVOM on 20-volt DC scale. Wth Key On Engine Of (KOEOQ, neasure

vol t age between SAWE (45) and BAT- (7) at BOB. If DC voltage is |ess
than .5 volt, go to next step. If DC voltage is .5 volt or nore, SAW

is shorted high. Check connections and/or repair open circuit or

repl ace harness. Renove test equipnent, and reconnect all conponents.

Cl ear continuous nmenory codes, and rerun QU CK TEST. See QUICK TEST in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

7) Wth ignition off and | CM nodul e and PCM di sconnect ed, set
DVOM on 200- ohm scal e. Connect PCM Breakout Box (BOB) to PCM harness
connector. Measure resistance between SAWE (45) at BOB and term nal
No. 36 at PCM BOB. If resistance is less than 5 ohns, SAWis open.
Check connections and/or repair open circuit or replace harness.
Renove test equi pment, and reconnect all conponents. C ear continuous
menory codes, and rerun QUI CK TEST. See QU CK TEST in appropriate
G - TESTS WCODES article. If resistance is 5 ohns or nore, SAWis not
being transmtted by ECU Replace ECU. Renove test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS W CCODES article.

8) If VR sensor or trigger wheel is |oose, msaligned or
damaged, repair or replace as necessary. Renove test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article in the ENG NE
PERFORMANCE section. If VR sensor or trigger wheel is not |oose,

m sal i gned or danmaged, | CM nodul e has incorrect output. Renove test
equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article.

CAUTION:  Unl ess directed ot herwi se, DO NOT connect PCMto PCM
Breakout Box (BOB) when perform ng | CM di agnosti cs.

Pinpoint Test D (No Start O Coil Failure Code 232)

1) Using spark plug tester, check for spark at all spark plug
wires while cranking. If spark was consistent on all spark plug wres
(one spark per crankshaft revolution), ignition systemis okay. Check
for other causes of driveability synptons. |If spark was not consi stent
on all spark plug wires, check spark plug wires for insulation damage,
| ooseness, shorting and ot her damage. Renpve and check spark plugs for
wear, carbon deposits, inproper gap and damage. |f spark plugs and
wires are okay, go to next step. If spark plugs and wires are not
okay, repair or replace as necessary. Renove test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS W CCODES article.

2) Wth ignition off, install |1CMdiagnostic cable to BOB.
Connect | CM di agnostic cable negative lead to battery. Set |CM
di agnostic cable box switch to 4/6 CYLINDER position. Install coil
tee. Use ICM"6" overlay. Set DVOM on 20-volt DC scale. Wth Key On,
Engi ne Of (KOEO), neasure voltage between VBAT C (5) and BAT- (7) at
BOB. If DC voltage is 10 volts or nore, go to next step. If DC voltage
is less than 10 volts, VBAT is open. Check connections and/or repair
open circuit or replace harness. Renobve test equi pnent, and reconnect
all components. C ear continuous nmenory codes, and rerun QU CK TEST.
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See QUICK TEST in G - TESTS WCODES article.

3) Wth Key On Engine Of (KOCEO, neasure voltage between C1C
(3) and BAT- (7) at BOB. If DC voltage is 10 volts or nore, go to next
step. If DC voltage is less than 10 volts, go to step 15).

4) Wth Key On Engine Of (KOEO), neasure voltage between C2C
(6) and BAT- (7) at BOB. If DC voltage is 10 volts or nore, go to next
step. If DC voltage is less than 10 volts, go to step 17).

5) Wth Key On Engine Of (KOCEO, neasure voltage between C3C
(6) and BAT- (7) at BOB. If DC voltage is 10 volts or nore, go to next
step. If DC voltage is less than 10 volts, go to step 19).

6) Wth ignition off, connect I1CM nodule tee to | CM nodul e
and vehicl e harness connector. Set DVOM on 20-volt DC scale. Wth
KOEQ, neasure vol tage between ClE (53) and BAT- (7) at BOB. If DC
voltage is 10 volts or nore, go to next step. If DC voltage is |ess
than 10 volts, Cl is open. Check connections and/or repair open
circuit or replace harness. Renove test equi pment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article in the ENG NE PERFORMANCE
secti on.

7) Wth KOEQ neasure voltage between C2E (55) and BAT- (7)
at BOB. If DC voltage is 10 volts or nore, go to next step. If DC
voltage is less than 10 volts, C2 is open. Check connections and/or
repair open circuit or replace harness. Renpbve test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS W CCODES article.

8) Wth KOEQ neasure voltage between C3E (54) and BAT- (7)
at BOB. If DC voltage is 10 volts or nore, go to next step. If DC
voltage is less than 10 volts, C3 is open. Check connections and/or
repair open circuit or replace harness. Renpbve test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article in the ENG NE
PERFORMANCE sect i on.

9) Wth ignition off and coil disconnected, disconnect coil
pack fromcoil tee. Leave |ICM di agnostic cable connected to vehicle
har ness connector. Set DVOM on 20-volt DC scale. Wth KOEO, neasure
vol tage between CI1C (3) and BAT- (7) at BOB. If voltage is |less than .
5 volt, go to next step. If voltage is .5 volt or nore, go to step
21).

10) Wth KOEO and coil disconnected, neasure voltage at BOB
bet ween C2C (6) and BAT- (7). If DC voltage is less than .5 volt, go
to next step. If DC voltage is .5 volt or nore, go to step 22).

11) Wth KOEO and coil disconnected, neasure voltage at BOB
bet ween C3C (10) and BAT- (7). If DC voltage is less than 10.5 volts,
go to next step. If DC voltage is 10.5 volts or nore, go to step 23).

12) Wth coil disconnected, connect |CM di agnostic cable
positive lead to battery. Connect incandescent test |ight between C1C
(3) and BAT+ (1). Crank engine. If test light blinks consistently and
brightly (one blink per engine revolution), go to next step. If test
i ght does not blink consistently and brightly, Cl1 is open in |ICM
nodul e. Repl ace | CM nodul e. Renove test equi pnment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.
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13) Wth coil disconnected, connect incandescent test |ight
between C2C (6) and BAT+ (1). Crank engine. If test light blinks
consistently and brightly (one blink per engine revolution), go to
next step. If test light does not blink consistently and brightly, C2
is open in |ICM nodul e. Replace | CM nodul e. Renpbve test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article in the ENG NE
PERFORMANCE sect i on.

14) Wth coil disconnected, connect incandescent test |ight
bet ween C3C (10) and BAT+ (1). Crank engine. If test light blinks
consistently and brightly (one blink per engine revolution), input to
coil pack is okay and no high voltage output is present. Replace coil
pack. Renove test equi pnent, and reconnect all conponents. C ear
conti nuous nmenory codes, and rerun QU CK TEST. See QUICK TEST in
G - TESTS WCCDES article. If test Iight does not blink consistently
and brightly, C3 is open in ICM nodul e. Replace |CM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article.

15) Wth ignition off and coil disconnected, set DVOM on 20-
k/ ohm scal e. Disconnect coil fromcoil tee, |eave |ICMdiagnostic cable
connected to vehicle harness connector. Measure voltage at BOB bet ween
C1C (3) and BAT- (7). If resistance is less than 2 k/ohns, go to next
step. If resistance is 2 k/ohnms or nore, Cl is open in coil. Replace
coil pack. Renobve test equi pnent, and reconnect all conponents. C ear
conti nuous nmenory codes, and rerun QU CK TEST. See QUICK TEST in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

16) Wth ignition off and | CM nodul e and coil di sconnect ed,
di sconnect | CM nodul e from vehicle harness connector. Set DVOM on 20-
k/ ohm scal e. Measure vol tage between C1C (3) and BAT- (7) at BOB. If
resistance is |less than 10-k/ohnms, Cl is shorted | ow. Check
connections and/or repair open circuit or replace harness. Renove test
equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article. If resistance is 10-k/ohns or nbre, Cl is shorted | ow.

Repl ace | CM nodul e. Renove test equi pnment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article in the ENG NE PERFORMANCE
secti on.

17) Wth ignition off and coil disconnected, set DVOM on 20-
k/ ohm scal e. Disconnect coil fromcoil tee, |eave |ICMdiagnostic cable
connected to vehicle harness connector. Measure resistance between C2C
(6) and BAT- (7) at BOB. If resistance is |less than 2k/ohns, go to
next step. If resistance is 2 k/ohnms or nore, C2 is open in coil.

Repl ace coil pack. Renove test equi pnent, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.

18) Wth ignition off and | CM nodul e and coil di sconnect ed,
di sconnect | CM nodul e from vehi cl e harness connector. Set DVOM on 20-
k/ ohm scal e. Measure resistance between C2C (6) and BAT- (7) at BOB.
If resistance is less than 10 k/ohns, C2 is shorted | ow. Check
connections and/or repair open circuit or replace harness. Renove test
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equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in SELF- DI AGNOSTI CS -
NAVAJO article. If resistance is 10 k/ohns or nore, C2 is shorted | ow.
Repl ace | CM nodul e. Renove test equi pnment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article in the ENG NE PERFORMANCE
secti on.

19) Wth ignition off and coil disconnected, set DVOM on 20-
k/ ohm scal e. Disconnect coil fromcoil tee, |eave |ICMdiagnostic cable
connected to vehicle harness connector. Measure resistance between C3C
(10) and BAT- (7) at BOB. If resistance is |ess than2 k/ohns, go to
next step. If resistance is 2 k/ohnms or nore, C3 is open in coil.
Repl ace coil pack. Renove test equi pnent, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.

20) Wth ignition off and I CM nodul e and coil disconnected,
di sconnect | CM nodul e from vehicle harness connector. Set DVOM on 20-
k/ ohm scal e. Measure resistance between C3C (10) and BAT- (7) at BOCB.
If resistance is less than 10 k/ohnms, C3 is shorted | ow Check
connections and/or repair open circuit or replace harness. Renove test
equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article. If resistance is 10 k/ohns or nbre, C3 is shorted | ow.
Repl ace | CM nodul e. Renove test equi pnment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.

21) Wth ignition off and I CM nodul e and coil disconnected,
di sconnect I CM nodule fromI|CM nodul e tee. Leave | CM di agnostic cabl e
connected to vehicle harness connector. Set DVOM on 20-volt DC scal e.
Wth KOEO neasure voltage between C1C (3) and BAT- (7) at BOB. If DC
voltage is .5 volt or nore, Cl is shorted high. Check connections
and/or repair open circuit or replace harness. Renobve test equi pnent,
and reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article. If DC voltage
is less than .5 volt, Cl is shorted high. Replace |ICM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in
G - TESTS WCODES article.

22) Wth ignition off and I CM nodul e and coil disconnected,
di sconnect I CM nodule fromI|CM nodul e tee. Leave | CM di agnostic cable
connected to vehicle harness connector. Set DVOM on 20-volt DC scal e.
Wth KOEO neasure voltage between C2C (6) and BAT- (7) at BOB. If DC
voltage is .5 volt or nore, C2 is shorted high. Check connections
and/or repair open circuit or replace harness. Renobve test equi pnent,
and reconnect all conponents. C ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article. If DC voltage
is less than .5 volt, C is shorted high. Replace |ICM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

23) Wth ignition off and I CM nodul e and coil disconnected,
di sconnect I CM nodule fromI|CM nodul e tee. Leave | CM di agnostic cabl e
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connected to vehicle harness connector. Set DVOM on 20-volt DC scal e.
Wth KOEO neasure voltage between C3C (10) and BAT- (7) at BOB. If DC
voltage is .5 volt or nore, C3 is shorted high. Check connections
and/or repair open circuit or replace harness. Renobve test equi pnent,
and reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article. If DC voltage
is less than .5 volt, C3 is shorted high. Replace |ICM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in

G - TESTS WCCDES article in the ENG NE PERFORVANCE secti on.

EMISSION SYSTEMS & SUB-SYSTEMS
AIR INJECTION (RX7)

System | nspecti on

1) Warm engine to normal operating tenperature. D sconnect
el ectrical connector fromsw tching val ve sol enoid. Using junper
Wi res, energize sol enoid.

2) If engine idles rough, air control valve and sw tching
val ve sol enoid are okay. See Fig. 58. If engine does not idle rough,
check vacuumrouting, sw tching valve solenoid, air punp and air
control val ve.

Air Control Valve

1) Renove air control valve. Apply about 15 in. Hg to
switching valve port. See Fig. 59. Ensure swi tching val ve opens. If
swi tching val ve does not open, replace air control valve.

2) Apply about 19 in. Hg to air relief valve port. See
Fig. 60. Ensure air relief valve opens. If air relief valve does not
open, replace air control valve.



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 51)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Thursday, March 25, 1999 12:00AM

Port Air Port Air

Check By-Pass Relief
Air Coentrol Vaive Solenoid Solenoid
Valve JValve \‘EVE MNo. 1
i " Switching
gg_g::s WP e oty LY i&& 30:enoid
Solenoid (KR Mok, LValve
Valve __MEF S0 ‘/\ﬁ Q&ﬁ
Relief - L)
Solenoid - -
; Split Air
Valve No. 2 T ‘Q‘_?\ o > C?leck
Air Pump 5 P, A s Valve
o o s
S0 A ,
-~ Secondary
Air Pipe
Valve No. 1

Relief .
Solenoid Eorlt:’aA;;
Air Cleaner Valve No. 2 - Sglenmd
Air Pump

Switching
Solencid

Vaive
Split Air
By-Pass
Solenoid
Valve
V==
= 4 Cs:ﬁlit Air
: eck
93G80701 Main Converter Valve

Fig. 58: View O Air Injection System (RX7)
Courtesy of Mazda Mdtors Corp.
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Fig. 59: Testing Switching Val ve (RX7)
Courtesy of Mazda Mdtors Corp.
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N Air Control
93180703 Vaive

Fig. 60: Testing Air Relief Valve (RX7)
Courtesy of Mazda Mdtors Corp.

Air Punp

1) Install a "T" fitting into hose between air punp and air
control valve. Connect a pressure gauge to fitting. Start engine.
Pressure gauge should show at |least .7 psi (.05 kg/cnmy) com ng from
air punmp. If pressure is |less than specified, replace air punp.

2) Increase engine speed to 3250 RPM and verify air punp
magnetic clutch disengages. |If air punp magnetic clutch does not
di sengage, di sconnect electrical connector fromair punp. Ar punp
magnetic clutch shoul d di sengage.

3) If air punp is still engaged, replace air punp. If air
punp magneti c clutch di sengaged when el ectrical connector was
di sconnected, check air punp relay (located in front engine
conpartnment relay box).

Air Relief Valve

1) Warm engine to normal operating tenperature. D sconnect
hose fromair relief valve. Ensure no air flows fromhose. If air does
flow, air relief valve may be stuck open.

2) Disconnect electrical connector fromrelief valve sol enoid
No. 1. Using junper wires, energize solenoid. If air flows fromair
relief valve, air relief valve and relief valve solenoid No. 1 are
okay. See Fig. 58. If air does not flow, check vacuumrouting, relief
val ve solenoid No. 1, air punp and air control valve.

Control Sol enoi ds

Di sconnect el ectrical connector from each sol enoid. See
Fig. 58. Using junper wires, energize solenoid. Ensure each sol enoid
clicks. Measure resistance across solenoid term nals. Resistance
shoul d be 26-33 ohns at roomtenperature. If any sol enoid does not
test as described, replace sol enoid.

Port Air & Split Air Check Val ves

1) Operate engine at idle. D sconnect hose between air punp
and air control valve. See Fig. 58. Ensure exhaust gas is not |eaking
fromport air check valve. |If exhaust gas is |eaking, replace air
control val ve.

2) Disconnect hose fromsplit air check valve. See Fig. 58.
I ncrease engi ne speed to 2000 RPM and verify exhaust gas is not
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| eaking fromsplit air check valve. If valve is not working correctly,
replace split air check val ve.

DECELERATION CONTROL SYSTEM

NOTE: Decel eration control systemis a function of dashpot and
ECU. Dashpot prevents sudden closure of throttle valve. ECU
controls fuel cut during deceleration. For adjustnent and
testing, see D - ADJUSTMENTS article.

EXHAUST GAS RECIRCULATION (EGR) (MX-3 DOHC, MX-6, RX7,
626 & 929)

System Check (MX-3 DOHC, MX-6 2.5L, 626 2.5L & 929)

1) Connect Engi ne Signal Monitor (49-9200-162) and Test
Harness (49 (018 903) to ECU. Start engine. Increase engine speed, and
check voltage at ECU termnals 30 and 3P while engine is cold. See PIN
VOLTAGE CHARTS article. Voltage should be 12 volts.

2) Warmengine to operating tenperature, and operate it at
idle. Increase engine speed, and ensure engi ne signal nonitor G een
and Red lights flash at ECU term nals 30 and 3P.

3) Disconnect EGR solenoid valve (vacuum side) electrica
connector. Apply 12 volts and a ground to sol enoid val ve. Ensure
engi ne runs rough or stalls at idle. Test EGR conponents as necessary.
See Fig. 61 or 63.

System Check (MX-6 2.0L & 626 2.0L)

Check all connectors and hose routings. Check for cracks,
| eakage and restrictions, and repair as necessary. Start engine, and
ensure di aphragm of EGR control valve does not nove while engine is
cold. Warmengine to operating tenperature and operate at idle.
I ncrease engi ne speed to about 2000 RPM and ensure di aphragm of EGR
control valve noves. If no novenent is detected, test EGR conponents
as necessary. See Fig. 62.

Syst em Check (RX7)

Check all connectors and hose routings. Check for cracks,
| eakage and restrictions, and repair as necessary. Start engine, and
ensure di aphragm of EGR control valve does not nove while engine is
cold. Warmengine to operating tenperature and allow it to idle.
G ound Blue/Yellow wire at EGR sol enoid. Ensure EGR control valve
noves and engi ne idles rough or stalls. If no novenent occurs or
engi ne idles snooth, test EGR conponents as necessary.
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Fig. 61: EGR System Conponent ID (MX-3 DOHC, MX-6 2.5L & 626 2.5L)
Courtesy of Mazda Mdtors Corp.
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Fig. 62: EGR System Conponent ID (MX-6 2.0L & 626 2.0L)
Courtesy of Mazda Mdtors Corp.



| - SYSTEM/COMPONENT TESTS - EFI

Article Text (p. 55)
1993 Mazda 929
For Techdoc Ltd.

Copyright © 1997 Mitchell International
Thursday, March 25, 1999 12:00AM

Threttle Sensor

Ecu S~ Airflow Meter
N Water

&3 4—--—@ Thermasensor

EGR

Solenoid B f—— & %
o I_% Crank A2ngle Crank Angle

ve
(Vent Side) Sensor Sensor 1
EGR = |
Salencid
Valve LCI
(Vaguum
Side)
EGR
Pasition
Sengor [T 4 3
3 ¥
EGR Control 93F24997

Valve

Fig. 63: ECR System Conponent 1D (929)
Courtesy of Mazda Mdtors Corp.

EGR Control Valve

Bring engine to normal operating tenperature and operate at
idle. D sconnect and plug vacuum hose at EGR control val ve. Engine
shoul d run snoot hly. Connect vacuum punp to EGR control valve, and
apply vacuum See EGR CONTRCOL VALVE OPERATI NG VACUUM t abl e. Engi ne
shoul d run rough or stall. If engine does not operate as specified,
clean or replace EGR control valve.

EGR CONTROL VALVE OPERATI NG VACUUM TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA

Application Vacuum
MX-3 DOHC .. 1.6-2.4 in. Hg
MX-6 2.0L & 626 2.0L ....... ... ... . ... ... 6 in. Hg
MX-6 2.5L & 626 2.5L .................. 1.6-2.4 in. Hg
RX7 3.3-4.5in. Hy
929 1.6-2.4 in. Hg

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

EGR Mbdul ator Valve (MX-6 2.0L & 626 2.0L)

Renmove ECGR nodul ator valve. Plug port No. 3, and connect a
vacuum punp to port No. 1. See Figs. 56 and 58. Bl ow into exhaust gas
port. Operate vacuum punp and verify vacuumis held. Rel ease exhaust
port and verify vacuumis rel eased. Replace EGR nodul ator valve if it
does not test as descri bed.

Blow EGR
Modulator

93G80750

Fig. 64: Testing EGR Modul ator Valve (MX-6 2.0L & 626 2.0L)
Courtesy of Mazda Mdtors Corp.
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EGR Position Sensor (MX-3 DOHC)

1) Di sconnect ECU el ectrical connector. Connect Engine Signal
Moni tor (49-9200-162) and Test Harness (49 (018 903) to ECU. Connect
vacuum punp to EGR control valve. Turn ignition on. Check vol tage at
ECU connector termnals. See EGR PCSI TI ON SENSOR VOLTAGE tabl e.

2) If voltage is not correct at termnals "A" and "B", check
wi ring harness and connection at ECU connector termnals 2J and 3D. If
voltage is not correct at termnal "C', check sensor resistance,
wi ring harness and ECU connector termnal 2I.

3) Disconnect EGR position sensor electrical connector.
Connect ohmmeter to EGR position sensor. Disconnect vacuum hose from
EGR control val ve. Connect vacuum punp to EGR control valve.

4) Check sensor resistance between indicated term nals. See
EGR POSI TI ON SENSCR RESI STANCE table. If resistance is not within
speci fications, replace sensor.

EGR Position Sensor (MX-6 2.0L & 626 2.0L)

Di sconnect EGR position sensor electrical connector. Check
resi stance across termnals. See Fig. 65. At roomtenperature,
resi stance should be 182-336 ohns. If resistance is not as specified,
repl ace EGR control val ve.

X Throttle
9?)/) Lever
Chmmeter

EGR Control
93HE0751 Valve

Fig. 65: Testing EGR Position Sensor (MX-6 2.0L & 626 2.0L)
Courtesy of Mazda Mdtors Corp.

EGR Position Sensor (MX-6 2.5L & 626 2.5L)

1) Di sconnect ECU el ectrical connector. Connect Engine Signal
Moni tor (49-9200-162) and Test Harness (49 (018 903) between ECU and
wi ring harness. Disconnect vacuum hose from EGR control val ve. Connect
vacuum punp to EGR control val ve.

2) Turn ignition on. Check voltage at adapter harness
connector termnals. See Fig. 66. See ECGR PCSI TI ON SENSOR VOLTAGE
t abl e.

3) If voltage is not correct at termnals "A" and "B", check
wi ring harness and connection at ECU connector termnals 2J and 3C. |If
voltage is not correct at termnal "C', check sensor resistance,
wi ring harness and ECU connector termnal 2I.

4) Disconnect ECR position sensor electrical connector.

Di sconnect vacuum hose from ECR control valve. Apply vacuumto ECR
control val ve.
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5) Check sensor resistance between indicated term nals. See
EGR POSI TI ON SENSCR RESI STANCE table. If resistance is not within
speci fications, replace sensor.

EGR Position Sensor (929)

1) Di sconnect EGR position sensor electrical connector.
Connect ohmmeter to EGR position sensor. Disconnect vacuum hose from
EGR control valve. Apply vacuumto EGR control valve.

2) Check sensor resistance between indicated termnals. See
EGR POSI TI ON SENSCR RESI STANCE table. If resistance is not within
speci fications, replace sensor.

EGR Switch (RX7 California)

Measure continuity across switch on EGR control valve. Apply
3.3-4.5in. Hy to ECGR control valve. Continuity should be present. If
continuity is not present, replace EGR control valve.

EGR PCSI TI ON SENSCR VOLTAGE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Term nal (ECU) Vol ts
"A (29)

Wthout Vacuum . .......... ... ... ... ... .... About 0.7
Wth 5.9 1n. HB ....... ... ... .. . ... ... ... About 4.7
"B (3D) Less Than 1.5
O (21 4.5-5.5

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

EGR PCSI TI ON SENSCR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Term nal s Ohns
MX- 3 DOHC

"A' & "B

Zero in. HI ... 2300
6 INn. HI ... 5800
A& C

Zero in. HI ... 5300
6 INn. HI ... 1200
"B & MG 5000
MX-6 2.5L & 626 2.5L

A & B 5000
A & T 700- 5000
"B & M C 700- 5000
929

CA & B 700- 5000
A & T 700- 5000
"B & MG 5000

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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93180752 /

Fig. 66: Testing EGR Position Sensor (MX-6 2.5L & 626 2.5L)
Courtesy of Mazda Mdtors Corp.

EGR Sol enoid Valve (MX-3 DOHC, MX-6 2.5L, 626 2.5L & 929)

1) Di sconnect vacuum hoses. Blow air through vacuum hose
(vacuum side). Ensure air does not flow D sconnect EGR sol enoid val ve
(vacuum si de) electrical connector. Apply 12 volts and a ground to
sol enoid val ve (vacuum side) termnals. See Fig. 67. Blow air through
vacuum hose and ensure air flows.

2) Blow air through vacuum hose (vent side). Ensure air
fl ows. Di sconnect EGR sol enoid valve (vent side) electrical connector.
Apply 12 volts and a ground to sol enoid valve (vent side) term nals.
See Fig. 67. Blow air through vacuum hose and ensure air does not
fl ow. Repl ace sol enoid val ves as necessary.

EGR Solencid Valve
vacuum Side)
EGA Solenaig Vaive
(Vent Side)

920249989
Fig. 67: Testing EGR Sol enoid Val ves (MX-3 DOHC Shown; MX-6 2.5L,

626 2.5L & 929 Simlar)
Courtesy of Mazda Mdtors Corp.

EXHAUST GAS RECIRCULATION (EGR) (NAVAJO - CALIFORNIA)

Syst em Check

1) Check all connectors and hose routings. Check for cracks,
| eakage and restrictions, and repair as necessary. Start engine, and
ensure di aphragm of EGR control valve does not nove while engine is
cold. Warmengine to operating tenperature and allow it to idle.

2) Disconnect vacuum hose at EGR control valve. See Fig. 68.
Ensure less than 1 in. Hg is present. If specified anmount of vacuumis
present, check ECGR control valve. If specified anmount of vacuumis not
present, test EGR conponents as necessary.

NOTE: Most EGR probl ens should set a trouble code in conputer
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menory. For conputer control testing of EGR conmponents, see
CIRCU T TEST DL in G - TESTS W CODES article.

EGR Control Valve

Bring engine to normal operating tenperature and operate at
idle. Disconnect and plug vacuum hose at EGR control val ve. See
Fig. 68. Engine should run snoothly. Connect vacuum punp to EGR
control valve, and apply 5-10 in. Hg. Engi ne should run rough. If
engi ne does not run rough, clean or replace EGR control valve.

Analog Duty
Voltage Cycle
DPEE Input Output
Transducersy '] [S-EVR
EVR Vacuum Y _|
Output—"""T ’
EGR
Valve \\
Controlled & EGR Intake
Pressure L & Flow e Vacuum
Input P
Exhaust - Metered
Pressure Orifice
Input
< Exhaust Pressure <= Exhaust Flow

_ 93AB0754
Fig. 68: ldentifying EGR System Conponents (Navaj 0)

Courtesy of Mazda Mdtors Corp.
FUEL EVAPORATION (EXCEPT NAVAJO)

System | nspecti on
Purge system operation takes place when vehicle is

accelerating in gear (off idle), engine is at operating tenperature
and oxygen sensor is functioning normally. See Fig. 69.
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No, 2 3-Way Vacuum Switch Valve

Solenoid Valve
Restrictor "A”
PCV Valve
/!

From
Vacuum
Chamber

Charcoal
Canister

Check &
Cut Valve

Separator

Fig. 69: ldentifying Fuel Evaporation Control System Conponents
Courtesy of Mazda Mdtors Corp.

Char coal Cani ster

Check for |oose, mssing, cracked and broken connections and
parts. Repair or replace as necessary. No liquid should exist in
cani ster.

1-Way Check Val ve (B2200, B2600i & MPV)

Note direction of valve installation. Renove check val ve.
Blow air into both ends of valve. Air should flow through valve from
charcoal canister side but should not flow fromairflow neter side
(bevel ed end). Repl ace valve as necessary.

2-Way Check Valve (Al Except B2200, B2600i & MPV)

Renove check val ve. Connect a vacuum punp to one end of check
valve. Air should flow with about 1-1.7 in. Hg applied. Connect vacuum
punp to other end of check valve. Air should also flow w th about 1-1.
7 in. Hg applied. Replace valve as necessary.

3-Port Check Valve (Mata AT & 929)

Note direction of valve installation. Renove check valve. Cap
port going to 2-way check val ve. Connect a vacuum punp to | ower port.
Air should flow fromport going to fuel tank with 3.0 in. Hg applied.
Repl ace val ve as necessary.

Check & Cut Val ve (B2200, B2600i, MPV, MX-3, Protege & 323)
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1) Renove check and cut val ve. Connect pressure gauge with
"T" fitting to check and cut valve nipple leading to fuel tank. Cap
opposite nipple. See Fig. 70.

2) Blow air through port "A'. On MX-3, Protege and 323, valve
shoul d open when pressure gauge indicates 0.92-1.20 psi (.065-.085
kg/cny). On all other nodels, valve should open when pressure gauge
reads 0.78-1.00 psi (.06-.07 kg/cny). Renove "T" fitting and pressure
gauge. Connect "T" fitting to bottom of valve. Blow air through port
"B". When pressure gauge reads .14-.71 psi (.01-.05 kg/cny), valve
shoul d open. Replace cut and check val ve as necessary.

Cap This W Pressure Gauge

Port

Line To
Fuel Tank

“T" Fitting

Attach Gauge to
Atmospheric Vent

Fig. 70: Testing Check & Cut Val ve
Courtesy of Mazda Mdtors Corp.

Fuel Vapor Valve (B2200, B2600i, Mata, MX-6, RX7, 626 & 929)
Renove fuel vapor valve. Blow air into upper port of valve.
Air should flow through valve to | ower port. Turn val ve upsi de down.
Bl ow air through | ower port of valve. Air should not flow Replace
val ve as necessary.

Purge Control Sol enoid Val ve

1) Warm engine to norrmal operating tenperature and operate at
idle. D sconnect vacuum hoses from sol enoi d val ve. Ensure vacuumis
not present at sol enoid val ve. Di sconnect vacuum hoses from charcoa
cani ster.

2) Ensure air does not flow through solenoid valve. If air
fl ows through sol enoid val ve, di sconnect sol enoid val ve connector.
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Connect 12 volts and a ground to solenoid valve termnals. See
Fig. 71. Blow air through check valve. Air should flow through val ve.
Repl ace val ve as necessary.

Separ at or

Check for | oose, mssing, cracked and broken connections and
parts. Repair or replace as necessary. No liquid should exist in
cani ster.

-
Ground 12 Volts e
@ O
B2600i
J 1]

Ground O S
5 :

12 Volts
@

MPV

Fig. 71: Testing Purge Control Solenoid Valve
Courtesy of Mazda Mdtors Corp.

FUEL EVAPORATION (NAVAJO)

Cani ster Purge (CANP) Sol enoid

1) Di sconnect CANP sol enoi d harness connector. Set DVOMto
200- ohm scal e. Measure resistance across CANP sol enoid term nals.
Resi st ance shoul d be 40-90 ohns. If resistance is not as specified,
repl ace CANP sol enoi d.

2) Disconnect vacuum hose at CANP sol enoid on manifold vacuum
side. Apply 16 in. Hg to manifold vacuum side of sol enoid. CANP
sol enoid should hold vacuum for 20 seconds. Using junper wres,
ener gi ze CANP sol enoi d. Vacuum shoul d flow through sol enoid. If CANP
sol enoi d does not test as described, replace sol enoid.

3) Faults in CANP solenoid or circuit should set a service
code. See QUICK TEST in G - TESTS WCCDES article. If no service code
has been set, see CIRCU T TEST KD in G - TESTS WCCDES article for



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 63)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Thursday, March 25, 1999 12:00AM

addi tional solenoid and circuit testing.

EVAP Cani ster

Check for |oose, mssing, cracked and broken connections and
parts. Repair or replace as necessary. No liquid should exist in
cani ster.

POSITIVE CRANKCASE VENTILATION (PCV)

System | nspecti on

1) Warm engine to normal operating tenperature, and operate
it at idle. D sconnect Positive Crankcase Ventilation (PCV) val ve,
together with vent hose, fromvalve cover. Bl ock PCV val ve opening and
check for vacuum |If no vacuumis felt, check for collapsed |ine and
bl ockage.

2) Note direction of valve installation. Renove PCV val ve.
Blow air into upper port of valve. Air should flow through valve from
| ower port. Blow air through |ower port of valve. Air should not flow
from upper port. Replace val ve as necessary.

THERMOSTATIC AIR CLEANER (TAC) (NAVAJO)

Air Cl eaner Tenperature Sensor

Wth tenperature sensor |ess than 75¢F (24¢C), apply 8 in. Hg
to source port. Duct door should close. If door does not close,
repl ace sensor.

Air Control Door

When 8 in. Hg or nore is applied to vacuum notor, door should
stay in appropriate position for as long as vacuumis applied. If
vacuum bl eeds of f and door returns to rest position, replace vacuum
not or .

MISCELLANEOUS CONTROLS
A/C CLUTCH

AIC Cut-Of Control System (B2200, B2600i, Mata, MV

MX- 3, MX- 6, RX7, 626 & 929)

1) Turn A/C, blower and ignition on. DO NOT start engine.
Shift transmission into a drive gear. Qpen throttle fully. Listen for
A/ C clutch disengagi ng and re-engaging after a few seconds. See A/C
CUT- OFF Tl ME SPECI FI CATI ONS t abl e.

2) If system does not function as specified, check operation
of related switches, sensors and relays. See J - PIN VOLTAGE CHARTS
article.

A C CUT- OFF Tl ME SPECI FI CATI ONS TABLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Ti me Before

Application Re- Engagenent



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 64)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Thursday, March 25, 1999 12:00AM

B2200, B2600i, MPV 2.6L, MX-3 DOHC,

MX-6, RX7, 626 & 929 ... .. . ... 5 Seconds
M oat @ ., 16 Seconds
MPV 3.0L & MX-3 SOHC ... ... . i 10 Seconds

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Wde Open Throttle A/IC Cut-Qut (WAC) & A/ C Denmand Swi tch

(Navaj o)

Faults in WAC & A/ C denand switch or circuit should set a
service code. See QU CK TEST in G - TESTS WCCDES article. If no
servi ce code has been set, see CIRCU T TEST KMin G - TESTS W CODES
article in the ENG NE PERFORVANCE section for testing.

ANTI-BACKFIRE

Anti-Afterburn Control (RX7)

Start engine and allow it to idle. D sconnect |Idle Speed
Control (1SC) connector. Raise engine speed to nore than 4000 RPM and
quickly close throttle. Engine should idle rough at 1000-1500 RPM No
ot her information is avail able.

EXHAUST CONTROL

Vari abl e Exhaust System (929)

1) Wth engine idling, ensure exhaust gas cones out of one
exhaust pipe. Raise engine speed to 3500 RPM Exhaust gas shoul d cone
out of both exhaust pipes.

2) To test control notor, renove inside-rear trunk panel.

Di sconnect control notor connector. Apply 12 volts to Yell ow Bl ack
wire and ground to Blue wire. Control notor should rotate cl ockw se.
Reverse | eads and control notor should rotate counterclockw se. If
system does not function as specified, check wring between conputer
and control nmotor. See J - PIN VOLTAGE CHARTS article.

END OF ARTICLE



