ANTI-LOCK BRAKE SYSTEM

1991 Mazda Miata

1988—91 BRAKES
Mazda Anti-Lock Brake System

Mazda; Miata (1991 Only)
RX7 & 929 (1988-91)

DESCRIPTION

The Anti-Lock Brake System (ABS) control unit senses
reductions in front and rear wheel speed, and modulates hydraulic
pressure to the brakes to prevent wheel lock-up. The ABS consists of a
hydraulic unit, 4 wheel speed sensors and sensor rotors, valve relay,
motor relay, pump motor, and ABS control unit. An ANTI-LOCK warning
light is located on the instrument panel. See Figs. 1-3.
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Fig. 1: Locating Motor Relay & Valve Relay
Courtesy of Mazda Motors Corp.
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Fig. 2: Locating ABS Components (RX7 Shown; Miata Similar)
Courtesy of Mazda Motors Corp.
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Fig. 3: Locating ABS Components (929)
Courtesy of Mazda Motors Corp.
NOTE : For more information on brake system, see BRAKE SYSTEM

article in the BRAKES Section.



OPERATION

Under normal driving conditions, the anti-lock brake system
functions as a standard brake system. When vehicle speed reaches 3.8
MPH, the ABS system will diagnose pump motor by briefly operating
motor. Pump motor operation may be heard inside vehicle.

The Electronic Control Unit (ECU) controls ABS by detecting
speed sensor signals and activating solenoid wvalve in hydraulic unit.
Control unit also controls pump motor and self-diagnostic function. If
a problem in the ABS system is detected, ABS system functions as a
conventional brake system. The ANTI-LOCK brake warning light will also
come on.

With detection of wheel lock-up, short pedal pulsations,
occurring in rapid succession, will be felt in brake pedal and
steering wheel. Vehicle body may also vibrate slightly. These
conditions are normal. Pedal pulsation will continue until there is no
longer a need for anti-lock function or until vehicle is stopped.

CAUTION: See ANTI-LOCK BRAKE SAFETY PRECAUTIONS below.

ANTI-LOCK BRAKE SAFETY PRECAUTIONS

WARNING: Refer to appropriate Anti-Lock Brakes (ABS) article for
description, operation, depressurizing, testing, system
bleeding, trouble shooting and system service. Failure to
depressurize ABS could lead to physical injury.

* NEVER open a bleeder valve or loosen a hydraulic line while
ABS is pressurized.

* NEVER disconnect or reconnect any electrical connectors while
ignition is on. Damage to ABS control unit may result.

* DO NOT attempt to bleed hydraulic system without first
referring to the appropriate article.

* Only use specially designed brake hoses/lines on ABS-equipped
vehicles.

* DO NOT tap on speed sensor components (sensor, sensor rings).
Speed rings must be pressed, NOT hammered into hubs. Striking
these components can cause demagnetization or a loss of
polarization, affecting the accuracy of the speed signal
returning to the ABS control unit.

* DO NOT mix tire sizes. Increasing the width, as long as tires
remain close to the original diameter, is acceptable. Rolling
diameter must be identical for all 4 tires. Some
manufacturers recommend tires of the same brand, style and
type. Failure to follow this precaution may cause inaccurate
wheel speed readings.

* DO NOT contaminate speed sensor components with grease. Only
use recommended anti-corrosion coating.

*  When speed sensor components have been removed, ALWAYS check
sensor-to-ring air gaps when applicable. These specifications

can be found in each appropriate article.

* ONLY use recommended brake fluids. DO NOT use silicone brake
fluids in an ABS-equipped vehicle.

* When installing transmitting devices (CB’s, telephones, etc.)
on ABS-equipped vehicles, DO NOT locate the antenna near the
ABS control unit (or any control unit).

* Disconnect all on-board computers, when using electric
welding equipment.

* DO NOT expose the ABS control unit to prolonged periods of
high heat (185°F/85°C for 2 hours is generally considered a
maximum limit) .



BLEEDING BRAKE SYSTEM
NOTE: See BRAKE BLEEDING article in the BRAKES Section.

For ABS hydraulic unit bleeding, see HYDRAULIC UNIT under
REMOVAL & INSTALLATION.

BRAKE LINE BLEEDING SEQUENCE TABLE

Application Sequence
Miata & 920 i e e et e Longest Line First
20 G (0 RR, LR, RF, LF
(1) - If rear caliper has not been disassembled, open upper bleed

valve only.

ADJUSTMENTS
PEDAL FREE PLAY

Depress pedal several times to release vacuum. Pedal free
play should be .16-.28" (4-7 mm).

PEDAL HEIGHT & STOPLIGHT SWITCH

1) Released pedal height is measured from carpet surface on
vertical portion of firewall to pedal pad center. Disconnect stoplight
switch. Move switch away from pedal. Adjust brake pedal push rod until
correct released pedal height is obtained. See BRAKE PEDAL HEIGHT
SPECIFICATIONS TABLE.

2) Adjust pedal free play. See PEDAL FREE PLAY under
ADJUSTMENTS. Tighten push rod lock nut. Rotate stoplight switch until
it contacts pedal, then rotate an additional 1/2 turn. Tighten
stoplight switch lock nut. Reconnect stoplight switch.

3) The applied pedal height is measured from angled portion
of firewall (without carpet) to pedal pad center. Start engine.
Depress brake pedal with 132-1b. (60 kg) pressure.

4) Measure the applied pedal height. If distance is not as
specified, check brake adjustment, or check for air in system. See
BRAKE PEDAL HEIGHT SPECIFICATIONS TABLE.

BRAKE PEDAL HEIGHT SPECIFICATIONS TABLE

Application In. (mm)

Pedal Released

Miata & 929 .. e e e e et 6.7-7.1 (171-181)
RX T it e et e e e e e e e e e e e e e e e e e e e e, 7.2=-7.4 (184-189)
Pedal Applied (1)
Miata & 929 it e e e e e e e e e e e e 3.7 (95)
RX T it e et e e e e e e e e e e e e e e e e e e e et e e e e 3.9 (100)
(1) - Minimum height.
DIAGNOSIS

ABS system can only be diagnosed using ABS Tester (0000-42-



0010) . See Fig. 13. An Adapter Harness (49N0-66-001) is also required
to test Miata ABS system. ABS tester cannot diagnose ABS control unit.
If a malfunction is detected in ABS and all other components in brake
system are okay, replace ABS control unit.

If ABS tester is unavailable, test each component of ABS.
See test procedures under TESTING. If all ABS components test okay,
replace control unit with a known good unit, and retest system for
correct operation.

PRE-DIAGNOSIS INSPECTION

Perform a visual inspection of ABS components that could
cause anti-lock problem. Visual inspection may help identify cause of
simple problem.

DIAGNOSTIC PROCEDURE WITH ABS TESTER

ABS tester uses one display window and 2 switches for reading
information from unit. Become thoroughly familiar with ABS tester
displays and operation before proceeding. See Fig. 13. To diagnose ABS
system, go to TESTING SEQUENCE charts under DIAGNOSING ABS SYSTEM.
When diagnosing ABS system, complete tests in order given under
TESTING SEQUENCE. If ABS tester does not operate, check fuses,
ignition switch and ignition circuit.

TESTING

NOTE: Before testing ABS components, ensure battery and charging
system are functioning properly. To prevent damage to ABS
control unit connector, use very thin pins when probing
connector.

ABS DIODE

Continuity Test

1) Unplug hydraulic unit 12-pin connector. On Miata, connect
positive lead of DVOM to Blue/Yellow wire terminal and negative lead
to Gray wire terminal of hydraulic unit. On RX7, connect positive lead
of DVOM to Red wire terminal and negative lead to Yellow/Red wire
terminal of hydraulic unit.

2) On 929, connect positive lead of DVOM to Violet wire
terminal and negative lead to Yellow/Red wire terminal of hydraulic
unit. Ensure continuity is present between terminals. Reverse DVOM
leads. Continuity should not be present with leads reversed. If ABS
diode does not test as described, replace ABS diode.

ABS SYSTEM GROUND

Continuity Test (Miata)

Using a DVOM, check for continuity between terminals "D",
"S", and "f" of control unit harness connector and ground. See Fig. 4
or 5. If continuity is not present, repair harness.

Continuity Test (RX7 & 929)

Use DVOM to check continuity. ON RX7, check between control
unit harness connector terminal "D" and JC-02 connector. See Figs. 4
and 6 or 5 and 7. On 929, check between control unit harness connector
terminal "T" and JC-02 connector. If continuity is not present, repair
harness.
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Identifying Control Unit Harness Connector Terminals

Identifying Control Unit Harness

Courtesy of Mazda Motors Corp.
Courtesy of Mazda Motors Corp.

Fig. 4:
Fig. 5:



FRONT OF VEHICLE

JC-G2
Cannecior

Fig. 6: Locating JC-02 Connector
Courtesy of Mazda Motors Corp.
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» FRONT OF VEHICLE

JC-02
Cannector

Fig. 7: Locating JC-02 Connector
Courtesy of Mazda Motors Corp.

ANTI-LOCK WARNING LIGHT

Operational Test (Miata)

1) Start engine, and observe ANTI-LOCK light. Light should
illuminate for a few seconds. If light does not illuminate as
described, remove instrument cluster. Connect 12 volts to terminal 2k



of instrument cluster. See Fig. 8. Using a jumper wire, connect
terminal 1K of instrument cluster to ground. ANTI-LOCK light should
illuminate. If light does not illuminate, check bulb. If bulb is okay,
check meter fuse and wiring harness.

2) Install instrument cluster, and recheck warning light
operation. If light still does not illuminate for a few seconds, check
wiring harness between ANTI-LOCK light and control unit and between
ANTI-LOCK light and hydraulic unit. Check operation of hydraulic unit
valve relay.

Operational Test (RX7)

1) Start engine, and observe ANTI-LOCK light. Light should
illuminate for a few seconds. If light does not illuminate as
described, remove clock and bezel assembly from dashboard. Slide
warning and clock unit from instrument panel. Connect terminal "E" to
ground. See Fig. 9. ANTI-LOCK light should illuminate. If light does
not illuminate, check bulb. If bulb is okay, check meter fuse and
wiring harness.

2) Install instrument cluster, and recheck warning light
operation. If light still does not illuminate for a few seconds, check
wiring harness between ANTI-LOCK light and control unit, and ANTI-LOCK
light and hydraulic unit. Check operation of hydraulic unit valve
relay.

Operational Test (929)

1) Start engine, and observe ANTI-LOCK light. Light should
illuminate for a few seconds. If light does not illuminate as
described, remove instrument cluster. Connect 12 volts to terminal "J"
of instrument cluster connector I-06. See Fig. 10. Using a Jjumper
wire, connect terminal "E" of instrument cluster connector I-08 to
negative ground. ANTI-LOCK light should illuminate. If light does not
illuminate, check bulb. If bulb is okay, check meter fuse and wiring
harness.

2) Install instrument cluster, and recheck warning light
operation. If light still does not illuminate for a few seconds, check
wiring harness between ANTI-LOCK light and control unit and between
ANTI-LOCK light and hydraulic unit. Check operation of hydraulic unit
valve relay.

2K 1K

92C01053

Fig. 8: Testing ANTI-LOCK Warning Light (Miata)
Courtesy of Mazda Motors Corp.
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Fig. 9: Testing ANTI-LOCK Warning Light (RX7)
Courtesy of Mazda Motors Corp.

Instrument Cluster

Connactsr
(I-0B)

Fig. 10: Testing ANTI-LOCK Warning Light (929)
Courtesy of Mazda Motors Corp.

STOPLIGHT SWITCH



Continuity Test

Disconnect stoplight switch connector. Using a DVOM, check
continuity between Green or Green/White wire and White/Green wire with
brake pedal depressed. Ensure continuity exists. Release pedal, and
note reading on DVOM. Continuity should not be present. If continuity
is not as specified, replace switch.

FRONT & REAR VALVES

Resistance Test (Miata)

1) Disconnect hydraulic unit 12-pin connector. Using a DVOM,
measure resistance between the following wires: Yellow/Green wire and
Black wire; Brown wire and Black wire; Black/White wire and Black
wire. Resistance should be 1-1.2 ohms in each measurement.

2) If resistance is not as specified, replace hydraulic unit.
If resistance is as specified, check wiring harness between ABS
control unit and hydraulic unit.

Resistance Test (RX7 & 929)

1) Disconnect hydraulic unit 12-pin connector. Using a DVOM,
measure resistance between Green/Black and Yellow/Red wires,
Green/White and Yellow/Red wires and Yellow and Yellow/Red wires.
Resistance should be 1-1.2 ohms in each measurement.

2) If resistance if not as specified, replace hydraulic unit.
If resistance is as specified, check wiring harness between ABS
control unit and hydraulic unit.

HYDRAULIC UNIT

Only serviceable parts of hydraulic unit are motor relay and
valve relay. If other parts of unit malfunction, replace hydraulic
unit assembly.

MOTOR RELAY

Continuity Tests

1) Disconnect negative battery cable. Remove motor relay from
hydraulic unit. Ensure continuity exists between terminals "B" and "C"
of motor relay. See Fig. 11. Connect 12 volts to terminal "C", and
ground terminal "B". Ensure continuity exists between terminals "A"
and "D".

2) Replace relay if continuity is not as specified. If
continuity is as specified, check wiring harness between motor relay
and ABS control unit fuse (60 amps).

A A
| |
= 2 ata

MOTOR RELAY VALVE RELAY

Fig. 11: Identifying Motor & Valve Relay Terminals
Courtesy of Mazda Motors Corp.

PUMP MOTOR



Continuity Test (Miata)

Disconnect 2-pin connector at hydraulic unit. Check
continuity at hydraulic control between Red/Yellow wire terminal and
ground. If continuity is not present, replace hydraulic control unit.
If continuity is present, pump is okay. Check wiring between hydraulic
control and ABS control unit.

Continuity Test (RX7 & 929)

1) Disconnect 12-pin hydraulic unit connector. Using a DVOM,
check continuity between Black wire and ground. If there is
continuity, check continuity between Black wire terminal at hydraulic
unit connector and Green wire terminal at 2-pin hydraulic unit
connector.

2) If continuity exists, connect hydraulic unit connectors.
If continuity is not present, replace wiring harness between control
unit and body ground.

3) Disconnect ABS control unit connector. Check continuity
between Green wire of ABS control unit harness connector and ground.
If continuity is present, check for poor connection of ABS control
unit connector or faulty ABS control unit. If continuity is not
present, repair open circuit.

VALVE RELAY

Continuity Tests

1) Disconnect negative battery cable. Remove valve relay from
hydraulic unit. Using a DVOM, check continuity between relay terminals
"C" and "E" and between terminals "B" and "D". See Fig. 11.

2) Ensure continuity exists. Connect 12 volts to terminal
"B", and ground terminal "D". Check continuity between terminals "A"
and "E". Ensure continuity exists. If continuity is not as specified,
replace valve relay.

WHEEL SPEED SENSORS

Sensor Resistance Test

Disconnect speed sensor connector. Using a DVOM, measure
resistance between sensor terminals. Resistance should be 800-1200
ohms. If resistance is not as specified, replace speed sensor.

Harness Continuity & Voltage Tests

1) With ignition off and speed sensors connected, disconnect
ABS control unit connector. Using a DVOM, check continuity between
indicated terminals of ABS control unit harness connector. See WHEEL
SPEED SENSOR TESTS TABLE.

2) If reading on DVOM is not 800-1200 ohms, check wiring
harness between wheel speed sensor and ABS control unit. If DVOM
reading is 800-1200 ohms, check voltage between indicated terminals in
WHEEL SPEED SENSOR TESTS TABLE.

3) Turn ignition on. Rotate appropriate wheel one revolution
per second by hand to check voltage. If DVOM does not indicate 50-60
millivolts, replace wheel speed sensor.

WHEEL SPEED SENSOR TESTS TABLE

(1) Test Between Control Unit

Application Connector Terminals
Miata
Left Front ...ttt et it ittt "K" & "G"
Left ReAT ittt it i ittt ettt e e e e e "o" & "Q"
Right Front ..ttt ittt et ettt ettt aenaeaean "u" & "F"
RiIght ReEaAr ittt ittt it ittt et e e ettt et "L" & "P"



RX7

T A o o T Y "D" & "F"
Left REAT i ittt ittt ettt e et et e ettt e e e e e e "H" & "I
Right Front ... it i ettt et i i et e e eaenn " o& "w"
RiIght ReEaAr ittt ittt it ittt et e e e ettt et "X"o& "z"
929
TS A T o Y "K" & "G"
Left REAT it it i i i it e e e e et e e e ettt et ettt e e e "o" & "Q"
RIGRE Front  vittt ettt e et ettt "J" & "E"
Right Rear ..ot ittt i e ettt iiiee e e eaenn "L" & "P"
(1) - See Fig. 4 or 5 to identify ABS control unit terminals.

WHEEL SPEED SENSOR ROTORS

Inspection

Perform a comprehensive visual inspection of sensor rotor. If
any damage is noted, replace sensor rotor. Sensor rotors are attached
to wheel hubs.

REMOVAL & INSTALLATION
HYDRAULIC UNIT

Removal
Remove hydraulic lines from unit. Disconnect hydraulic unit
connectors. Remove nuts securing unit. Remove hydraulic unit.

Bleeding Hydraulic Unit

Before bleeding hydraulic unit, bleed brake system in
appropriate sequence. See BRAKE LINE BLEEDING SEQUENCE TABLE under
BLEEDING BRAKE SYSTEM. Bleed hydraulic unit by opening bleeder screw
on unit. See Fig. 12.

Installation

To install, reverse removal procedure. Tighten mounting bolts
to specification. See TORQUE SPECIFICATIONS TABLE at end of article.

;
:
|

SRR LT nEr

Hydraulic
Unit ,

Fig. 12: Locating Hydraulic Unit Bleeder Screw
Courtesy of Mazda Motors Corp.

WHEEL SPEED SENSOR ROTOR



Removal (Miata)

Remove brake caliper. Remove wheel hub. On rear axle,
carefully remove sensor rotor from axle using a chisel. On front
rotor, remove sensor rotor using Puller (49- 0839-425C).

Installation

Press sensor rotor onto axle using Installer (49- H026-101A).
Install sensor rotor on front rotor with chamfered edge toward hub
using Press Adapter (49-F001-95). To complete installation, reverse
removal procedure. Tighten mounting bolts to specification. See TORQUE
SPECIFICATIONS TABLE at end of article.

Removal & Installation (RX7)

Remove brake caliper and wheel hub. On rear hub, remove wheel
hub from outer toe control hub using Puller (49-F026-103) and
Installer (49-F026-102). On front rotor, remove rotor—-to-hub bolts
using Allen wrench. On rear rotor, remove rotor-to-hub screws. To
install, reverse removal procedure. Tighten mounting bolts to
specification. See TORQUE SPECIFICATIONS TABLE at end of article.

Removal & Installation (929)

Remove brake caliper and wheel hub. On rear axle, carefully
remove sensor rotor from axle using chisel. On front rotor, remove
sensor rotor using Puller (49-0839-425C). To install, press sensor
rotors onto axle and front rotor using Installer (49-H026-101A). On
front rotor, install sensor rotor with chamfered edge toward hub. To
complete installation, reverse removal procedure. Tighten mounting
bolts to specification. See TORQUE SPECIFICATIONS TABLE at end of
article.

WHEEL SPEED SENSOR

Removal & Installation

Unplug wheel sensor connector. Remove sensor bolt. Remove
wheel sensor from vehicle. To install, reverse removal procedure. On
RX7, adjust wheel sensor so clearance between sensor and rotor is
016-.039" (.40-1.0 mm). Tighten mounting bolts to specification. See
TORQUE SPECIFICATIONS TABLE at end of article.

DIAGNOSING ABS SYSTEM
ABS TESTER OPERATION



EXPLANATION OF INSTRUCTION PROCEDURE

Listed below is an explanation
of the folkowing test:

£8. BRAKELIGHT SWITCH TEST PROCEDURE

PRESS BRK - — - — HOLD pa—— TESTER WILL GIVE
| INSTRUCTIONSANFORMATION,
| INDICATES FRESS BRAKE PEDAL FIRMLY
' TESTER AND HOLD PRESSURE ...
DISPLAY T
THEM “THEM" INDICATES THE TESTER WILL
D‘\_ﬁbwmcnw ALTERNATE THE TWC DISPLAYS.
TESTER
SWITCHES YES  PAESSED? WO TESTER -ASKS A QUESTION®
WHICH MUST BE ANSWERED BY
FRESSING THE SWITCH UNDER
THE DESIAED ANSWER.
NQTE: IN THIS CASE.
PRESS YES - TEST
CONTINUES.
PRESS NO —TESTER
DISPLAYS:
[PRESS BRK - - - - HOLD
IFNO FAULTS ARE DETECTED.  IFAFAULTISDEYECTED.  TESTER WILL PROCESS
TESTER WILL DISPLAY: TESTERWILL DISPLAY: INFORMATION.
' |
fCHK  BAK  LGHT Wl
\Check Brake Lighl Switch)
THEN
[ves  contmuer el

TESTER WILL GIVE NEW
INSTRUCTIONS/INFORMATION
AND CONTINUE.

RELEASE BRAKE |

Fig. 13: Operating ABS Tester
Courtesy of Mazda Motors Corp.

TESTING SEQUENCE
TEST 1. CONNECTION POWER UP

CONNECTION/POWER-UP

1) Locate ABS Control Unit.
2) Disconnect Control Unit Harness from Control Unit.
3) Connect ABS Tester Harness to Control Unit Harness
Connector.
4) Turn Ignition Key to "ON" position.
TEST 2 ALTERNATOR TEST

ALTERNATOR TEST START ENGINE

ENGINE)

Tester will rapidly display several messages during an
Initial Segment Check.

(ALTERNATOR TESTED BY RUNNING



TESTER WILL RAPIDLY DISPLAY SEVERAL MESSAGES DURING AN INITIAL
SEGMENT CHECK |

THEN
MAZDA ABS 2 TEST
| YES ENG RUN? NO |

J

Y

MAZDA ALT TEST

L
P r | L
[ CHK ALTERNATOR ’
* DETECTED
-
'

[ VES  CONTINUE? NO ‘

TURN OFF ENGINE f

Fig. 14: Test 2 Alternator Test
Courtesy of Mazda Motors Corp.

TEST 3 ABS SYSTEM TEST

ABS SYSTEM TEST TURN IGNITION KEY ON (DO NOT RUN ENGINE
Tester will rapidly display several messages during an
Initial Segment Check.

3. ABS SYSTEM TEST TESTER WILL RAPIDLY DISPLAY SEVERAL MESSAGES OURING AN INiTIAL
TURN IGNITION KEY ON SEGMENT CHECK.
{DO NOT RUN ENGINE) |

THEN
!
[ vES ENG RUN? ND
1
[ MazDA A]BS 2 TEST |
{Cont.)

Fig. 15: Test 3 ABS System Test
Courtesy of Mazda Motors Corp.

TEST 4 SYSTEM VOLTAGE TEST



4. SYSTEM VOLTAGE
CHECKS

Fig. 16:
Courtesy of Mazda Motors Corp.

Test 5A. ANTI-LOCK LIGHT TEST

{Cont.)

TESTER AUTOMATICALLY PERFORMS
MULTIPLE SYSTEM VOLTAGE TESTS

|
| |

IF NO FAULTS ARE IF FAULTS ARE DETECTED, TESTER
DETECTED. TESTER WILL DISPLAY THE CORRESPOND-
WILL ADVANCE TO ING FAULT MESSAGE(S) AS SHOWN
NEXT TEST. BELOW.

VALVE
iLeft Front Valve Qpen)

I OPEN|"

[RF VALVE oPEN]”

tRight Frant Valve Qpen)

[REAR  VALVE  OPEN N

ix

feHK ABS DICDE |

iCheck ABS Diode;

[cHK  CONT MOD  GND|"
{Check Control Module Ground)

GNDT

\ CHK SYSTEM

{Check System Ground)

*
[cHk LF  sPD SENS |
{Check Lefl Front Speed Sensor)

[cHk  AF  sPD  SENS|”
(Check Rignt Front Speed Sensor)

*
[CHK LR SPD  SENS
— |

(Check Left Rear Speed Sensor)

[crk AR sPD  seNs|
iCheck Right Rear Speed Sensor)

|
TESTER DISPLAY WILL ALTERNATE ABOVE MESSAGES WITH
|

[vEs  CONTINUE?  NO|

b_TESTEFl WILL DISPLAY
SAME FAULT MESSAGE.

PRESS: -OR -

I
IF ADDITIONAL FAULTS ARE
DETECTED, TESTERWILL
DISPLAY NEXT FAULT
MESSAGE.

i
IF NO ADDITIONAL FAULTS
ARE DETECTED. TESTERWILL
ADVANCE TONEXT TEST.

(Cont.)

Test 4 System Voltage Test



(Cont.

|

}

ANTILOCK a ON?|
THEN
{YES LIGHT? NO '
(fs AntilLocx Light On?)
PRESS: ;] - OR -
CHK ANTILOCK T
Checx ArtLock Lighl) I
THEN
L%if CONTINUE? Ngﬂ
PRESS: _ - OR - e
T

i

Fig. 17: Test 5A. Anti-Lock Light Test
Courtesy of Mazda Motors Corp.

Test 5B. BRAKE LIGHT SWITCH TEST



PRESS THE BRAKE PEDAL FIRMLY

PRESS:

#

'PRESS BRK - - - - HOLD ———
l

AND HOLD FRESSURE

TH*EN
!:-‘ES PRESSED? ND%
i

[

i= MO FAULTS ARE
DETECTED, TEQTER

1
IFAFAULT IS DETECTED
TESTER WiLL DISPLAY

WilE DiSPLAY I
= - *
CHK  BRK  LIGHT swi——
(Zipoe Brane Lighl Search;
THEM
(YES  CONTINUE?  NQ
PRESS: _JI__‘, ~ OR - . f:_—
M= I ]
i AELEASE * BRAKE
(Cont_]
Fig. 18: Test 5B. Brake Light Switch Test

Courtesy of Mazda Motors Corp.

Test 5C. PUMP TEST



§C. PUMP TEST

Fig. 19: Test 5C. Pump Test

Courtesy of Mazda Motors Corp.

(Cont.)

[PusH (LISTEN) |
I
PUSH EITHER SWITCH, AND LISTEN FOR
PUMP MOTOR TO RUN. (NOTE: PUMP
WILL RUN FOR 5 SECONDS MAXIMUM)

IF NO FAULTS ARE
DETECTED, TESTER

WILL DIiSPLAY.

L
IF FAULT iS DETECTED
TESTERWILL DISPLAY:

RELAY j&———

[cHk  moToR

1Check M|alor Relay)
THEN
|
CONTINUE?

[ves

NO |

—

PRESS: -OR -

YES  PUMPING?  NO |
YOU MUST RESPOND WITHIN

5 SECONDS OR PUMP WILL SHUT
OFF. AND TESTER RETURNS

TO START OF “SC PUMP TEST".

PRESS:

PUMP

MOTOR Ok |

[CHK  PUMP  MOTORj&——

|Check Pump Motor)

THEN
|
[YES  CONTINUE?  NO|

PRESS: | l -OR- -

[sTAT  TEST  DVNAM|
(Static Test) {Dynamic Test)

PRESS:

TESTER WILL
RETURN TO

“5A. ANTS-LOCK
LIGHT TEST".

-OR-

TESTERWILL
ADVANCE TO
NEXT TEST

(Cont.)

6A. DYNAMIC WHEEL SELECTION TEST OR EXIT




IMPORTANT:

Fig.

20:

WHEEL SELECTION TEST
These three messages will alternate on the dispaly screen at
3 1/2 second intervals. Now, select one of the four wheels to begin

the dynamic test sequence.

EXIT

Press either switch under "PUSH TO EXIT" Display to return to
"STAT TEST DYNAM" Selection.

When entering the dynamic test sequence, you will select

one of four wheels to begin. When you have finished with

that wheel test,

you should return to 6A. WHEEL SELECTION

TEST to select another wheel, and repeat these test
procedures for all four wheels

€. DYNAMIC TESTS
8A. WHEEL SELECTION
OR EXIT

THESE THREE MESSAGES
WILL ALTERNATE ON THE

DISPLAY SCREEN AT 3 1/2 SE.

COND INTERVALS. NOW,
SELECT ONE OF THE FOUR
WHEELS TC BEGIN THE DY-
NAMIC TEST SEQUENCE,

OR

PRESS EITHER SWITCH UN-
BER "PUSH TO EXIT DIS-
PLAY TO RETURN TO “STAT
TEST DYNAM' SELECTICN.

IMPORTANT:

WHEN ENTERING THE DY-
NAMIC TEST SEQUENCE, YOU
WILL SELECT ONE OF FQUR
WHEELS TO BEGIN. WHEN
YOU HAVE FINISHED WITH
THAT WHEEL TEST, YOU
SHOULD RETURN TO 6A
"WHEEL SELECTION™. TQ
SELECT ANOTHER WHEEL,
AND REPEAT THESE TEST
PROCEDURES FOR ALL FOUR
WHEELS.

G SELECT Re] _IMEN[ia SE.€CT R _THEN

tleFtFront) [RightFront] [Lef tRear) (RightRear]

PRESS -oR- [m] -oA- )

I |

3Tar TEST JYNAM
press: [ -0A -

TESTER WiLL TESTEA WILL
RETURN T& 54 RETURN TO a4

]

NOTE: FOR EACH OF THE WHEEL TESTS,
ITISNECESSARY TO RAISE THE WHEEL(S)
BEING TESTED OFF THE FLOOR.
(WHEN TESTING REAR WHEELS, BOTH WHEELS
MUST BE RAISED OFF THE FLOOR.)
AN ASSISTANT WILL BE REQUIRED TQ
SPIN THE WHEELS.

Y

(Cont.)

6A. Dynamic Wheel Selection Test
Courtesy of Mazda Motors Corp.

6B. DYNAMIC WHEEL SENSOR TEST



(Cant.)

68. WHEEL SENSOR TEST

‘BPIN . TIAE
i
QISPLAY WILL SHOW THE
WHEEL WHICH YOU SELECTEC
N TEFST 8A

HAVE YOUR ASSISTANT SPIN THE WHEEL
IMDICATED WHILE YOU WATCH THE TESTER.
IF SPEED 15 INCORRECT. TESTER WILL DISFLAY:

|sPIN FASTER|

SPIN SLOWER |

. ADVISE YOUR ASSISTANT AS INDICATED

{Cant)

Fig. 21: 6B. Dynamic Wheel Sensor Test (1 of 2)
Courtesy of Mazda Motors Corp.

6B. WHEEL SENSOR TEST

(Cont)
i
[F NO FALLTS ARE DETECTED € A FALLTIS DETECTED
TES™ WL, D'SPL AY TESTERWILL DISPLAY ONE OF THESE MESSAGES
r T
seC 5ENG on [res TAe sPun> wC]-0m- CHx "OOTMED  wii|TOM-[Crx_ 5PD  sews  GrTl

Sorec Senade O Cacr Tocrag wray 1Shack 5010 Sewor Crton)
1

-oR- 1

TESTER w L RETUAN
"0 6A AMEEL

CHk_ 5PD  Sews  okT)”
Tores Soees Semve S

ANY OF THESE WESSAGES
WILL ALTERNATE with

PRESS IJ.'] -oR- &F—~YESYEN WiLi RETURN

1 T84 WHEEL SELECTION'
i
!

(Cont.)

Fig. 22: 6B. Dynamic Wheel Sensor Test (2 of 2)
Courtesy of Mazda Motors Corp.

6C. SOLENOID TEST



8C. SOLENOID TEST

NOTE: EACH OF THE TWC SCLENOIO TESTS FOR EACH WHEEL
CAN BE COMOUCTED FOR A MAXIMUM OF 15 SECONDS.
IF TIME LIMIT IS EXCEEDED, TESTER WiLL CISPLAY:

Fig. 23: 6C. Solenoid Test (1 of 4)
Courtesy of Mazda Motors Corp.

TIMEQUT EXPIRED
J
THERM
|
TRY  TEST  AGAIN
'PUSH TEST |

PLUSH EITHER SWITCH
TO START THIS TEET.
TESTER WILL DISPLAY:

1.

BRK . ..

I

APPLY FIAM FRESSLIAE TO
BRAKE PEDAL, AND HOLC
FIRMLY THROUGH SOLENCID
TEST 1 AND TEST 2.

'PRESS HOLD

fCant )



6C. SOLENOID TEST

Fig. 24: 6C. Solenoid Test
Courtesy of Mazda Motors Corp.

(Cont)

[ )
{FNO FAULTS ARE DETECTED.
TESTERWILL ADVANCE
TONEXTSTEP

IFAFAULTIS OETECTED,
TESTERWILL DISPLAY EITHER

C

1

femk VALVE AELAY :
ICheck Vane Rdtay)

THEN

vES CONTINUE? NO !

PARESS:

YES PRESSED? NO -

SHK _ nVORA__wiANG j¢—

Check Hydrauc Wing!

THEN

—
[YES CONTINUE? NO

-0R- f
STAT TEST QYNAM'
-+ -OR -

PRESS: PRESS:

: S TESTER WILL TESTER WiLi.

SPIN .- TRE | RETURN TO 5A RETURN TO 84
. HAVE YOUR ASSISTANT SPIN

THE TIRE AS DIRECTED
|
! _YES SPINNING? NO:
: CANASSISTANT SPIN TIRE AND
E 15 1T SPINNING?
i
-PRESS: [ij -OR -
|
|
| CHECK HYDRAULICS &

|
: THEN
i
i [YEs  CONTINUE?  NO|

[sTAT  TEST  DYNAM|
; PRESS: —OR-
| TESTER WILL TESTER WILL
RETURN TO 5A RETURN TO 6A

{Cont.)

(2 of 4)



6C. SOLENOID TEST

Fig. 25: 6C. Solenoid Test
Courtesy of Mazda Motors Corp.

(Cont}
)

[Yes  LOCKED?

No|

PRESS: H]

~OR-

PUSH TEST 2

PUSH EITHER SWITCH
TO START THIS TEST

(CONTINUE
APPLYING FIRM PRESSURE
TO BRAKE PEDAL).
|

I

PRESS: 1 -0OR-

PRESS:

RETURN TO 5A

HAS THE WHEEL STOPPED SPINNING
AND LOCKED IN PLACE

HYDRAULICS |&———
|

THEN
L
CONTINUE?

[cHECK

=

a
TEST  DYNAM|

~on- qj

TESTER WiLL
RETURN TO 6A

[ sTar

TESTER WiLL

(Cont))

(3 of 4)

IF NQ FAULTS ARE DETECTED IF AFAULT IS DETECTED
TESTER WiLL ADVANCE TESTER WILL DISPLAY ETHER.
TONEXTSTEP 1
l 1
|Cm< VALVE RELAY & [cm: HYDRA  WIRING pmm—
1Check Vaiva Relay) 1Cneck Mydraulc Wirng)
|
THEN THEN
1 4 ]
IYES CONTINUE? No] |vss CONTINUE? N05‘
-0R- PRESS: -OR- [ﬁ*
{sein .- TRE: STAT _ TEST _ DVNAM]
HAVE YOUR ASSISTANT SPIN PRESS:
THE TIRE AS DIRECTED
TESTEA wiLL TESTER WILL
RETURN TO 3A RETURN TO 6A



6C. SOLENOID TEST

{Cont.)

[ves™ spnninG?  NOJ

CAN ASSISTANT SPINTIRE
AND 1S IT SPINNING?

PRESS: H]

-OR-

[cHECK HYDRAULICS My
THEN

[ves  cONTINUE?  NO|

PRESS: -OR- &)—
[sTAT  TEST  DYNAM]

PRESS: -OR- d]

TESTER WILL TESTER WiLL

RETURN TO 5A RETURN TO 6A

YES LOCKED? NO|

HAS THE WHEEL STOPPED SPINNING
AND LOCKED IN PLACE?

PRESS: -OR-

| CHECK HYDRAULICS pmrm——
I
THEN
|

[YES  CONTINUE?  NOJ

|RELEASE BRAKE | PRESS: -OR- P

THEN
I
[soLENOID OK|
THEN
1
[STAT  TEST  DYNAM|
PRESS: [IEI -OR- ¢
TESTER WILL TESTER WILL
RETURN TO 5A RETURN TO 6A
I
IMPORTANT—CONTINUE TO RETURN TO 6A
UNTIL ALL FOUR WHEELS
HAVE BEEN TESTED.
Fig. 26: 6C. Solenoid Test (4 of 4)

Courtesy of Mazda Motors Corp.



TORQUE SPECIFICATIONS TABLE

Application Ft. Lbs. (N.m)
Brake Caliper Mounting Bolts
Miata i e 36-51 (49-69)
RX7
Front ..t e 58-72 (79-98)
LS 33-40 (45-54)
929
o o 61-69 (83-94)
Rear o e 12-17 (16-23)
Brake Line NULS .ottt i ittt ittenennnnn 10-16 (14-22)
Hydraulic Unit Mounting Nuts
Miata & 929 ... .. i i 14-19 (19-26)
RX T et e 12-21 (16-28)
Speed Sensor Bolt .........i.iiiiiiiiin. 12-17 (16-23)
Union Bolt ...ttt 14-22 (19-30)
Wheel Bearing Nut
Miata
Front ...ttt it 123-159 (167-216)
Rear o e e 159-217 (216-294)
RX7
Front ...ttt (1) 14-22 (19-30)
REAT ittt e e 174-231 (235-314)
929
% o 1wl 72-130 (98-176)
Rear i e e 174-231 (235-314)
(1) - Tighten and loosen 2 or 3 times to seat bearing.

WIRING DIAGRAMS



ABS CONTROL UNIT

x|l
2|5
=1
2
a
METER ALT
FUSE
WHT-RED , BYN FUSE
5 (RELAY & MAt} F/B|
stop 1 sw 208 HYDRAULIC UNIT
BLU-YEL
P
GRN=YEL —
BLK — i
ey Ly
WHT-RED X H o !
s BLK-BLU | o P
i 1.4 _: ff )|
xXix b
5%
b VALVE RELAY
7 - ORG b P
S _t—rﬁ$
FRONT Bt - VI —
SENSORS | (35D s BLU-GRE | 1
o T i m ——
- PUMP MOTOR
RELAY
BLK-WHT (3
] LEFT FRONT
SOLENOID
E.n RED-WHT -
ol BLU ) o -
REAR le? 3 ¥ 8AN — 4
SPEED -
SENSORS | rgailSAN ke 2 RIGHT FRONT
|| YEL-BLU d N SOLENOID
- 1 A%Scltlsl:’m
{INS —
2|z YEL-GRNJ— ™
i -/
g BLE REAR
— SOLENGID
ABS FUSE LK-BLU —{ |
(RELAY & MAIN F/B} YEL i:
HYDRAULIC
PUMP MOTOR
Fig. 27: Anti-Lock Brake System Wiring Diagram (Miata)
GRN-WHT e
| B o BLK B 1
BLX [ n
YEL-RED 1
BLxX ] ,._
e RE| ABS (ND 1 BLK =
BLX %5 WARNING & AUTO CLOCK UNIT) — RED FL
i) TNy i
b YEL-WHT YEL-WHT T |
- | GRY ) HER-BLU T !
BLx BLK YEL-GRN i GAN WHT-GRN || i
& * e SR Qe T3~ o
3- RELAY GAY. GRY BLUWHT [ '
¢ RIGHT gy YEL-BLU [ A {
i | mec Chers (STean [ [ P VT IRR! vecaw [ H
i e | e BENS. y B_GRY J BIK |
1L |
AN o uraw wl
Aenlamt " ol
1 GAN-WHT FUSE #13 WHT-BLK ann-veL [P i
! AN :
! T
! ! GAN-BLK SAN-ORG ; ciag g1y ALTERNATOR o
i 3
i BLK-YEL BLK-YEL { GRY ik |X! )
YeL ) 1 1 REG-BLK i i
LEFT AEAR = > t smlL |
SPEED SENS |g. WHT | N S M ;
GRN-ORG z Z| ol GRY et i
heat — O 2| gpv’ BIK BRN | H
R . T ean [T - BLU-BLx I 12 !
S AT B T M S T I auw-aux {5 |
‘; 60A FUSE QAN-8LK. % |
ABS HYDRAULIC UNIT rus(::{:cm BLK-YEL |
ABS CONTROL UNIT

Fig. 28:

Anti-Lock Brake System Wiring Diagram

(RX7)




ABS CONTROL UNIT

{ale[coelFTa[W[J[KTLm[N[o]P[o]RT8[ T ]u[v]w]x]¥[z]a

bcldfe]t]a[n]i]

@ x|[x =1 3|z|a Zz|=|z|=21zI2|2 =3 z[o|x x =|=
g 3l B3 33 FEEREREE 2 HEH I E
2l =z e[z @Y = S| {2 2l 2
Bl || 55 B | B || EH £
= WHT-BLK ? CHECK RELAY (INST CLSTR]
WHT-AED ; 15A FUS LINK
5 (MAIN FUSE BLOCK}
= L
¥ VID-WHT —
- BLK-YEL [— J
VIO | 7$
YEL-RED 2 * b
GRN-ORG | d
GAN-BLK | &'
BLK |
BLK g, e |} \
o é 9 4
RIGHT __ wHT-BLU N YEL Z @_
EPero |al ORG-B.U oo [ mee GAN-VEL |
SENSOR T B X -
F;-EE’:I YEL-BLU 7 GRN
YEL-GAM -- v §0A FUS ume“ BLK-BLU t
sessggg I::"[ 7 ;_! [MAIN FUSE BLOCK] B —-==
LK g
BLK-BLU ABS HYDRAULIC UNST
A GAN P | .
RIGHT ., gan [ = =r [y gty Vo
AEAR L ABS IND (tNST GLSTR)
spEED |@l BEY ® ;RO A 0
SENSOR SRS .-t EEEE
BLK-RED GHN-ORG ; FUSE #é (FUSE
N BU |7, R @& ——=———5 BL0CK FIN #5E1
— — =
RLEE:: orRG [ v--t Caos L ~ WHT-GRN ¢ or0p 11 gw
SPEED | @l TE- B GNHT A N
SENSOR — REEE -t C--v

Anti-Lock Brake System Wiring Diagram (929)



