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ARTICLE BEGINNING

1995 BRAKES
Mazda - Anti-Lock

MX- 3

DESCRIPTION

CAUTI ON:  See ANTI - LOCK BRAKE SAFETY PRECAUTIONS article in GENERAL
I NFORNMATI ON.

The Anti-Lock Brake System (ABS) control nodul e senses
reductions in front and rear wheel speed and nodul ates hydraulic
pressure to the brakes to prevent wheel |ock-up. The ABS consists of a
hydraulic unit, 4 wheel speed sensors and sensor rotors, ABS relay
(fail-safe relay and nmotor relay), punp notor and ABS control nodul e.
See Fig. 1. An ABS warning light is located on the instrunment cluster.

NOTE: For nore information on brake system see BRAKE SYSTEM
article.
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Fig. 1: Locating ABS Conponents (Typical)
Courtesy of Mazda Motors Corp.

OPERATION

Under normal driving conditions, Anti-Lock Brake System (ABS)
functions |ike a standard brake system When vehicle speed reaches 3.8
MPH, ABS wi |l diagnhose punp motor by briefly operating notor. Punp
not or operation may be heard inside vehicle.

ABS control nodul e controls ABS by detecting speed sensor
signal s and activating solenoid valve in hydraulic unit. Control



nmodul e al so controls punp notor and sel f-diagnostic function. If a
problemis detected in ABS, ABS will function |Iike a conventi onal
brake system ABS warning light will also come on.

Wth detection of wheel |ock-up, short pedal pul sations,
occurring in rapid succession, will be felt in brake pedal and
steering wheel. Vehicle body may al so vibrate slightly. These
conditions are normal. Pedal pulsation will continue until there is no
| onger a need for anti-lock function or until vehicle is stopped.

COMPONENT LOCATIONS
COVPONENT LOCATI ONS TABLE

Application Locati on
ABS Control Mdule .................. Under Passenger Seat
ABS Relay ............... Left Front O Engi ne Conpart nent
Data Link Connector ...... Left Side O Engine Conpartnent
Hydraulic Unit ........... Left Side O Engi ne Conpart nent
Punp Motor .. ... .. On Hydraulic Unit

BLEEDING BRAKE SYSTEM

CAUTI ON: DO NOT allow reservoir to run dry during brake bl eeding
procedure. If brake fluid is spilled, clean surface
i mMmedi ately with al cohol, as brake fluid will danage painted
surfaces. Use only DOT 3 brake fluid and DO NOT mix with any
ot her types.

1) Rai se and support vehicle. Ensure brake fluid reservoir
remains at |east half full during bl eeding procedure. When bl eeding
brake system start with [ ongest brakeline first. Renove bl eed screw
cap. Connect one end of transparent vinyl tube to bleed screw.
Subnmerge other end of tube in a container half filled with clean brake
f1 uid.

2) Have an assistant depress brake pedal several tinmes and
hold i n depressed position. Loosen bleed screw and drain fluid into
contai ner. Tighten bl eed screw

NOTE: Ensure brake pedal remains depressed until bleed screwis
ti ght ened.
3) Refill brake fluid reservoir if necessary. Repeat step 2)

until air is no longer discharged. Tighten bleed screw to 52-78 | NCH
Ibs. (5.9-8.8 Nnm. Ensure fluid | eakage is not present. Add fluid to
reservoir. Repeat procedure for remnmaining wheels.

ADJUSTMENTS
MASTER CYLINDER PUSH ROD

1) Before installing master cylinder, measure clearance
bet ween master cylinder piston and power brake unit push rod. Place
Adj usti ng Gauge (49-B043-001) on power brake unit.

2) Using a hand-held vacuum punp, apply 19.7 in. Hg to power
brake unit. Turn adjusting gauge nut counterclockw se until gauge rod
just contacts push rod end of power brake unit. Perform STEP 1. See

Fig. 2.
9 3) Lightly push on end of adjusting gauge rod to ensureANTi-f;OCK BRAKE SYSTEM



properly seated. Verify no gap exists between adjusting nut and
adj usting gauge body. Renobve adjusting gauge from power brake unit
wi t hout disturbing adjusting nut. Place adjusting gauge on master
cylinder.

NOTE: VWhen |ightly pushing on end of adjusting gauge rod in step
4), only use enough pressure to bottomrod in piston. Too
much pressure may cause a fal se readi ng

4) Lightly push on end of adjusting gauge rod to ensure gauge
rod is bottomed in master cylinder piston. Ensure no cl earance exists
bet ween adj usti ng gauge body and adjusting nut (clearance "B") or
bet ween body and master cylinder (clearance "C'). Perform STEP 2. See
Fig. 2.

5) If clearance "B" exists, push rod is too short. If
cl earance "C' exists, push rod is too |long. To adjust clearance "B",
go to next step. To adjust clearance "C', go to step 8).

NOTE: Push rod threads are specially designed so bolt becones
harder to turn past a certain point to prevent |oosening of
bolt. Turn bolt only within this range.

6) To adjust clearance "B", lightly push on end of adjusting
gauge rod. Using a feel er gauge, neasure cl earance between adj usting
nut and adjusting gauge. Perform STEP 3. See Fig. 2.

7) Using Push Rod Adjuster (49-B043-004) and Adapter (49-
B043-003), turn push rod nut to | engthen power brake booster push rod
an anpunt equal to anpbunt nmeasured at clearance "B' in step 6).
Perform STEP 4. See Fig. 2.

8) To adjust clearance "C', neasure and record adjusting
gauge rod height Dl1. Perform STEP 5. See Fig. 2. Turn adjusting nut
until adjusting gauge body sits squarely on master cylinder.

9) Turn adjusting nut only enough for body to touch adjusting
gauge. Measure and record adjusting gauge height D2 of adjusting gauge
rod. Perform STEP 6. See Fig. 2. Subtract Dl from D2 measurenent.

10) Using push rod adjuster and adapter, turn push rod nut to
shorten power brake booster push rod an anount equal to difference
bet ween height D1 and D2. Perform STEP 4. See Fig. 2.
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Fig. 2: Adjusting Master Cylinder Push Rod
Courtesy of Mazda Motors Corp.

BRAKE PEDAL HEIGHT & STOPLIGHT SWITCH

ANTI-LOCK BRAKE S



NOTE: VWhen adj usting brake pedal height, a NEWstoplight swtch
must be used. Stoplight switch can only be adjusted one tine.

1) Rel eased pedal height is measured from carpet surface, on
vertical portion of firewall, to pedal pad center. Di sconnect
stoplight switch electrical connector. Loosen |ock nut on stoplight
switch. Rotate switch away from pedal. Loosen push rod | ock nut.
Rotate push rod until correct pedal height is as specified. See
BRAKE PEDAL HElI GHT SPECI FI CATI ONS t abl e.

2) Adjust pedal free play. See BRAKE PEDAL FREE PLAY. Ti ghten
push rod lock nut to 18-25 ft. Ibs. (24-34 Nm. Rotate stoplight
switch until it contacts pedal, then rotate an additional 1/2 turn.
Tighten stoplight switch | ock nut. Reconnect stoplight swtch
el ectrical connector.

3) Applied pedal height is nmeasured from angl ed portion of
firewall (w thout carpet) to pedal pad center. Start engine. Depress
brake pedal with a pressure of 132 Ibs. (60 kg). Measure applied pedal
hei ght. See BRAKE PEDAL HEI GHT SPECI FI CATIONS table. If distance is
not as specified, check for air in system faulty rear brake
adj ustnent, or worn shoes or pads. Repair as necessary.

BRAKE PEDAL HEI GHT SPECI FI CATI ONS TABLE

Application In. (mMm
Pedal Released ............ ... ... .. ..... 7.6-7.7 (193-196)
Pedal Applied (1) . ... ... 2.7 (70)

(1) - M nimum hei ght.

BRAKE PEDAL FREE PLAY

Wth engine off, depress pedal a fewtines to elimnate
vacuum Depress brake pedal by hand and check pedal free play. See
BRAKE PEDAL FREE PLAY SPECI FI CATIONS t abl e. Adjust play by | oosening
push rod lock nut. Turn push rod until correct free play is obtained.
Tighten push rod lock nut to 18-25 ft. Ibs. (24-34 Nm.

BRAKE PEDAL FREE PLAY SPECI FI CATI ONS TABLE

Application In. (mMm
MX- 3 .16-.28 (4-7)

PARKING/EMERGENCY BRAKE

1) On nodels with rear disc brakes, depress brake peda
several tines. On nodels with rear drum brakes, start engi ne and
depress brake pedal several tinmes while vehicle is noving in reverse.
St op engi ne.

2) Pull parking brake lever with a force of 22 |Ibs. (10 kg).
If stroke is 5-7 notches, parking brake is properly adjusted. If
stroke is not as specified, raise and support rear of vehicle. Release
par ki ng brake | ever.

3) Rotate cable adjusting nut at |ever end of cable, |ocated
under consol e cover, until stroke is within specification. Ensure rear
brakes do not drag. Ensure parking brake warning light illum nates
when brake lever is pulled one notch.

ANTI-LOCK BRAKE SYSTERMIrticle Text (p. 4)995 Mazda MX-For NONE  Copyright © 1998 Mitchell Repair Infc



TROUBLE SHOOTING

Before attenpting to di agnose vehicle, ensure ABS warni ng
light is functioning properly. ABS warning light will not illum nate
and ABS will not operate if battery voltage is insufficient. Perform
troubl e shooti ng procedures on ABS warning light to elimnate
unnecessary repairs and/ or conponent replacenent.

ABS WARNING LIGHT DOES NOT ILLUMINATE WHEN IGNITION IS
TURNED ON

1) Check METER fuse. Replace fuse as necessary. |If METER fuse
is okay, go to next step.
2) Check wiring harness between the foll ow ng:

* ABS control nodul e and ABS rel ay.
* ABS warning light and ABS control nodul e.
* ABS warning light and ABS rel ay.

Al so check ABS warning |light bulb. Repair or replace as
necessary. See WRI NG DI AGRAMS.

ABS WARNING LIGHT REMAINS ILLUMINATED

1) Check for ABS DTCs. See
RETRI EVI NG DI AGNOSTI C TROUBLE CODES under DI AGNCSIS & TESTING If no
DTCs are present, go to next step.

2) Check ABS Control Mdule (ABS CM connectors for poor
connection. Repair as necessary. |If connectors are okay, go to next
step.

3) Ensure battery is fully charged. Charge or replace as
necessary. If battery is fully charged, go to next step.

4) Check wi ring harness between the follow ng:

* ABS control nodul e and ABS rel ay.
* ABS warning light and ABS control nodul e.
* ABS warning |ight and ABS rel ay.

Repair or replace as necessary. If wiring harnesses are okay,
go to next step.

5) Gound termnal 2J of ABS CM connector. Turn ignition on.
Check the follow ng:

* Listen for operation (click noise) of ABS rel ay.

* ABS warning light does not illumnate.
* PBattery voltage is present at terminal 1D of ABS CM
connect or.

| f above checks are okay, go to next step. If above checks
are not okay, check the foll ow ng:

* ABS (fail-safe) relay.

* Wring harness between ABS (fail-safe) relay, ABS CM and
battery

* Wring harness between ABS (fail-safe) relay and hydraulic
unit.

Repair or replace as necessary. If wiring harnesses and ABS
relay are okay, go to next step

ANT: QK R AKESY S ENIRIE Test (51 @ PREANENET S 109 ichat ot



vol t age readings are as specified, replace ABS CM If voltage readi ngs
are not as specified, check wring harness between the foll ow ng:

ABS control nodul e and ground.

Ignition switch and ABS control nodul e.

Data Li nk Connector (DLC) and ABS control nodul e.
ABS warning |ight and ABS control nodul e.

L

Repair or replace as necessary.
ABS WARNING LIGHT FLASHES

Check for continuity between term nal TBS and term nal G\D of
Data Link Connector (DLC). See Fig. 3. If continuity does not exist,
check ABS control nodule. See ABS CONTROL MODULE TEST under COVPONENT
TESTING If continuity exists, repair short circuit between termn nal
TBS and term nal GND of DLC.
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Fig. 3: ldentifying Data Link Connector (DLC) Term nals
Courtesy of Mazda Motors Corp.

PRE-DIAGNOSIS INSPECTION

Vi sual Iy inspect ABS conponents for possible cause of anti-
| ock problem Visual inspection may help identify cause of sinple
mal function. Ensure ABS warning light is functioning properly. See
TROUBLE SHOOTI NG

ABS warning light illumnates under the follow ng conditions:

* Vehicle operated on snow or ice with parking brake activated,
or a draggi ng brake at one wheel .

* Different size tires being used.

* Tires with different traction characteristics are used on
sanme axl e.

* Vehicle is jacked up and drive wheels spin for 20 seconds or
nore with ignition on.

* Low battery voltage.

If ABS warning light illum nates because of these conditions,
turn ignition off, then back on. ABS warning light will go out and no
DTCs for described conditions will be stored in ABS control nodule

menory.

DIAGNOSIS & TESTING ANTI-LOCK BRAKE SYST



ABS DICs are retrieved using Sel f-Di agnosis Checker (49-H018-
9A1) and System Sel ector (49-B019-9A0). See
RETRI EVI NG DI AGNOSTI C TROUBLE CODES On all nodels, test ABS control
nodul e using DVOM See ABS CONTROL MODULE TEST under COVMPONENT
TESTI NG

If ABS test equi pnent is unavail able, ensure w ring harness
and connectors are okay. Test each ABS component. See
COVMPONENT TESTING If wiring harness, connectors and all ABS
components are okay, replace ABS control nodule with a known-good
nmodul e and retest system

RETRIEVING DIAGNOSTIC TROUBLE CODES

Usi ng Sel f-Di agnosi s Checker & System Sel ector

1) Turn ignition off. If ignition is on before connecting
test equi pnent, diagnostic test node will not start. Connect System
Sel ector (49-B019-9A0) to data |link connector. Connect Self-Di agnosis
Checker (49-H018-9A1) to system sel ector and ground. Set self-

di agnosi s checker select switch to position "A". Turn system sel ector
knob to position "3". Place TEST SWTCH in SELF TEST position. Turn
ignition on.

2) Ensure 88 flashes on display and buzzer sounds for 3
seconds. |If 88 does not flash, check power supply and ground circuits.
If 88 flashes and buzzer continues for nore than 20 seconds, check for
short in circuit between TBS term nal of Data Link Connector (DLC) and
ground. Repl ace ABS control nodule if necessary and repeat step 1).

3) Note any codes displayed. Refer to the
DI AGNOSTI C TROUBLE CODE DESCRI PTIONtabl e. Performthe appropriate
test. Refer to DI AGNOSTI C TROUBLE CODE (DTC) TESTING C ear codes
after servicing. See CLEARI NG CODES.

DI AGNCSTI C TROUBLE CODE DESCRI PTI ON TABLE

DTC Descri ption
11 . Ri ght Front \Weel Speed Sensor/ Sensor Rotor
12 Left Front \Weel Speed Sensor/ Sensor Rotor
13 Ri ght Rear \Weel Speed Sensor/ Sensor Rotor
14 . Left Rear Wieel Speed Sensor/ Sensor Rotor
15 (1) ... VWheel Speed Sensor/ Sensor Rotor
22 Ri ght Front Sol enoid Val ve
24 Left Front Sol enoid Val ve
26 Ri ght Rear Sol enoid Val ve
28 Left Rear Sol enoid Val ve
L 1 Fai | - Saf e Rel ay
B Mot or Rel ay/ Punp Mot or
Bl ABS Control Modul e
(1) - If ignition switch is turned off then on and then

vehicle is driven at nore than 6 MPH, DTC 15 will be
repl aced by DTC 11, 12, 13 or 14.

ANTI-LOCK BRAKE SYSTERMrticle Text (p. 7)995 Mazda MX-For NONE



TENS ONES NEXT

ON
OFF l l D | D B l
I | Y g [t e —

Ilall Ilbll IICII Ildll IICII Ilell IIdIIIIdIIIIdII II.I:II
Example: Diagnostic Trouble Code 22
a. 3 Seconds d. .4 Second
b. 2 Seconds e. 1 Second
c. 1.2 Seconds f. 4 Seconds

96120196

Fig. 4: Reading Diagnostic Trouble Code Qutput Using ABS Warni ng

Li ght
Courtesy of Mazda Motors Corp.

CLEARING CODES

NOTE: Di sconnecting battery does not clear Diagnostic Trouble
Codes (DTCs). If DICs will not clear, ensure stoplight
switch is functioning properly.

1) Turn ignition off. Connect a junper wire between TBS
term nal and G\D termi nal of Data Link Connector (DLC). SeeFig. 3.
Turn ignition on. Qutput all Diagnostic Trouble Codes (DTCs) stored in
ABS control nodul e nmenory. When first code is repeated, depress brake
pedal 10 tines at intervals of |ess than one second.

2) VWhen DTCs are cleared, ABS warning light will illumnate
for 3 seconds, then go out. ABS operation should return to normal
control. If ABS warning |light does not operate as described and ABS

does not return to nornmal operation, repeat procedure ensuring brake
pedal interval does not exceed one second.

DIAGNOSTIC TROUBLE CODE (DTC) TESTING
* PLEASE READ FIRST *

NOTE: Bef ore proceedi ng with DI AGNOSTI C TROUBLE CODE (DTC) TESTI NG
See the foll ow ng:

*  PRE- DI AGNOCSI S | NSPECTI ON
* DI AGNOSI S & TESTI NG

After repairs are conplete, clear DICs from ABS control
nmodul e menory and recheck system operation. See

ANTI-LO@kEﬁm(E(@"—fST‘E'ﬂrtﬂI'éqd@ts(p% 8y593 Mazda MX-For NONE  Copyright © 1998 Mitchell Repair Infc

DTC 11,12, 13 OR 14: WHEEL SPEED SENSOR, SENSOR ROTOR,
HYDRAULI C UNI T & W RI NG HARNESS

1) Check ABS control nodul e connectors for poor connection.
Repair as necessary. If connectors are okay, go to next step.

2) Check wiring harness for open or short to ground between
suspect wheel speed sensor and ABS control mnpodule. Repair wring



harness as necessary. If wiring harness is okay, go to next step.

3) Check suspect wheel speed sensor, sensor rotor, stoplight
switch and hydraulic unit. See appropriate testing procedure under
COMPONENT TESTI NG Repair as necessary. Clear DICs and recheck system
operation. If conmponents are okay, go to next step.

4) Cear DICs. See CLEARI NG CODES under DI AGNCSI S & TESTI NG
Recheck for DTCs after driving vehicle froma stop to faster than 6
MPH. If DIC 11, 12, 13 or 14 is displayed, replace ABS control nodul e.
If DTC 11, 12, 13 or 14 is not displayed, a tenporary poor contact in
Wi ring may have occurred and ABS is now functioning properly.

DTC 15: WHEEL SPEED SENSOR OR WIRING HARNESS

Clear DTCs. See CLEARI NG CODES under DI AGNOSI S & TESTI NG
Recheck for DTCs after driving vehicle froma stop to faster than 6
MPH. If DIC 11, 12, 13 or 14 is displayed, performDTC 11, 12, 13 OR
14: WHEEL SPEED SENSOR, SENSOR ROTOR, HYDRAULIC UNIT & W RI NG HARNESS
test. If DIC 15 is displayed, replace ABS control nodule. If DIC 11
12, 13, 14 or 15 is not displayed, a tenporary poor contact in wring
may have occurred and ABS is now functioning properly.

DTC 22, 24, 26 OR 28: SOLENOID VALVE OR WIRING HARNESS

1) Check ABS control nodul e connector for poor connection.
Repai r as necessary. C ear DICs and recheck system operation. If
connection is okay, go to next step.

2) Check suspect sol enoid valve. See SOLENO D VALVES under
COVMPONENT TESTI NG Repl ace sol enoid val ve as necessary. |If sol enoid
val ve is okay, check wiring harness for open or short to ground
bet ween hydraulic unit and ABS control nodule. Repair as necessary. If
Wi ring harness is okay, go to next step.

3) Cear DICs. See CLEARI NG CODES under DI AGNOSI S & TESTI NG
Recheck for DTCs. If DTC 22, 24, 26 or 28 is displayed, replace ABS
control nodule. If DIC 22, 24, 26 or 28 is not displayed, a tenporary
poor contact in wiring may have occurred and ABS is now functioning

properly.
DTC 29 OR 30: HYDRAULIC UNIT BRAKELINE

NOTE: DTC 29 applies to right front-left rear hydraulic unit
brakeline. DIC 30 applies to left front-right rear ABS
hydraul i c unit brakeline.

1) Check hydraulic unit. See HYDRAULIC UNI T TEST under
COVPONENT TESTI NG Repl ace hydraulic unit as necessary. If hydraulic
unit is okay, go to next step.

2) Check brake fluid level. Top off fluid as necessary. d ear
DTCs and recheck system operation. If fluid | evel is okay, raise and
support vehicle. Check for uneven brake force distribution by applying
brakes and attenpting to rotate tires. If brake operation is okay, go
to next step. If brake operation is not okay, check for pinched,
ki nked or damaged conventional brakeline. Replace brakeline as
necessary.

3) Rel ease parking brake. Rotate wheels by hand and check for
brake drag. If brake drag exists, check and repair parking brake
system as necessary. |f brake drag does not exist, no problemis
indicated at this tine. Cear DICs and recheck system operation. I|f
DTC resets, replace hydraulic unit.

DTC 51: FAIL-SAFE RELAY OR WIRING HARNESS
1) Check fuses for fail-safe relay. See WRI NG DI AGRAI\/BANTI'LOCK BRAKE SYSTEM



Repl ace fuses as necessary. If fuses are okay, go to next step.

2) Check fail-safe relay. See FAIL-SAFE RELAY TEST under
COVMPONENT TESTI NG Repl ace relay as necessary. If fail-safe relay is
okay, check wi ring harness for open or short to ground between fail -
safe relay and ABS control nodule. Repair as necessary. If wring
harness is okay, go to next step.

3) Cear DICs. See CLEARI NG CODES under DI AGNOSI S & TESTI NG
Recheck for DTCs. If DTC 51 is displayed, replace ABS control nodul e.
If DTC 51 is not displayed, a tenporary poor contact in wring my
have occurred and ABS is now functioning properly.

DTC 53: PUMP MOTOR, MOTOR RELAY OR WIRING HARNESS

1) Turn ignition off and check if punp notor continues to
operate. |If punp notor continues operating after ignition is off,
check notor relay. See MOTOR RELAY under COMPONENT TESTI NG Repl ace
rel ay as necessary. O ear codes and recheck system operation. If punp
not or does not continue to operate after ignition is off, go to next
st ep.

2) Check ABS (60-anmp) fuse. Replace fuse as necessary. C ear
DTCs and recheck system operation. If ABS fuse is okay, go to next
st ep.

3) Check motor relay. See MOTOR RELAY under COVPONENT
TESTI NG Repl ace relay as necessary. O ear codes and recheck system
operation. If notor relay is okay, check wiring harness for open or
short to ground between notor relay and ABS control module. Repair as
necessary. If wiring harness is okay, go to next step.

4) Check punp notor. See PUW MOTOR under COVPONENT TESTI NG
Repl ace punp notor as necessary. |If punp notor is okay, check wring
harness for open or short to ground between hydraulic unit and ABS
control nodule. Repair as necessary. If wiring harness is okay, go to
next step.

5) C ear DICs. See CLEARI NG CODES under DI AGNOSI S & TESTI NG
Recheck for DTCs. If DTC 53 is displayed, replace ABS control nodul e.
If DTC 53 is not displayed, a tenporary poor contact in wring my
have occurred and ABS is now functioning properly.

DTC 61: ABS CONTROL MODULE

Clear DTCs. See CLEARI NG CODES under DI AGNCSI S & TESTI NG
Recheck for DTCs. If DTC 61 is displayed, replace ABS control nodul e.
If DTC 61 is not displayed, a tenporary poor contact in wring my
have occurred and ABS is now functioning properly.

DTC 63: POWER SUPPLY

1) Check battery and charging system Repair as necessary. If
battery and chargi ng system are okay, check ABS (60-anp) fuse. Repl ace
fuse as necessary. Clear DICs and recheck systemoperation. If ABS
fuse i s okay, go to next step.

2) Measure voltage between ground and input side of ABS (60-
anp) fuse holder. See WRI NG DI AGRAMS. | f battery voltage is present,
go to next step. If battery voltage is not present, repair wring
har ness between battery and fuse hol der.

3) Measure voltage between ground and Bl ack/Blue wire at
fail-safe relay connector. If battery voltage exists, go to next step.
If battery voltage does not exist, repair open Bl ack/Blue wre between
fail-safe relay and fuse hol der.

4) Check fail-safe relay. See FAlL-SAFE RELAY TEST under
COVMPONENT TESTI NG Repl ace relay as necessary. If relay is okay, clear
DTCs. See CLEARI NG CODES under DI AGNOSI S & TESTI NG Recheck for DTGCs.

If DTC 63 is displayed, replace ABS control nodule. If DIC 63 is ANTI-LOCK BRAKE SYSTE



di spl ayed, a tenporary poor contact
ABS is now functioning properly.

in wring may have occurred and

COMPONENT TESTING

* PLEASE READ FIRST *
NOTE: Bef ore testing ABS conmponents, ensure battery and charging
system are functioning properly.

ABS CONTROL MODULE TEST

ABS control nodule is |ocated under passenger seat. Unl ess
i ndi cated otherwi se, test with ignition on and ABS control nodul e
connector connected. Measure voltage between ground and applicabl e
term nal of ABS CM connector. If voltage is not as specified, check
appropriate conponent |isted under | NSPECTION PO NT. See Figs. 5-6. If
components are okay, replace ABS CM

e

iIN[1LH 1w |[HH1F] D] 1B
B+: Battery positive voltage
Terminal Signal name Connected to Condition Voltage Inspection point
1A Right rear wheel Right rear wheel Solenoid ON* 0—2
solenoid solenoid Ignition switch ON B+
1B Left front wheel so- | Left front wheel so- | Solenoid ON* 0—2
lenoid lenoid Ignition switch ON B+ Hamess (HU—ABS CM)
1C | Right front wheel | Right front wheel | Solenoid ON* 0—2 Solenoid valve
solenoid solenoid Ignition switch ON B+
1D Left rear wheel so- | Left rear wheel so- | Solenoid ON* 0—2
lencid lenoid Ignition switch ON B+
1E Ground Ground — 0 Harness condition, open cir-
1F | Ground Ground — 0 cuit
iH Battery Ignition switch Ignition switch ON B+ Harness, fuse (Battery—IG
Ignition switch OFF 0 SW—ABS CM)
1J — — — — —
1K - — — — —
Motor running B+
1L Motor monitor Motor Harness (HU—ABS CM)
Motor stopped o}
™ Brake switch Brake switch Brake pedal depressed B+ Hamess, fuse (Battery —
Brake pedal released 0 brake SW—ABS CM)
1N — — — — —

* Solenoid valve is ON only when ABS is functioning. Voltage when solenoid is ON can be measured by following HYDRAULIC UNIT
SYSTEM INSPECTION.

G96A20222

Fig. 5:

Testing ABS Control

Courtesy of Mazda Motors Corp.
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os | 2a | 20 [ am | ENEIEIE)
oT|orfoP [Panfor | 20| oH| T 2F ] 2D | 2B
B+: Battery positive voltage
Terminal Signal name Connected to Condition Voltage Inspection point
2A On-board diagno- | FBS check termi- — 10—12
SIS nal + Harness, fuse (Battery—
2B On-board diagno- | TBS check termi- | Normal mode 10—12 ABS CM)
Sis nal Diagnostic test mode 0
2C — — — — —
2D — — — — —
2E — — — — —
2F — —_ — — —
2G — — — — —
2H Motor relay (coil) Motor relay Motor relay ON 0—2 Harness (ABS relay—ABS
CM)
Motor relay OFF B+ Motor relay
2J Fail-safe relay Fail-safe relay Normal 0—2 Harness (ABS relay—ABS
(coil) - CM)
if malfunction present B+ Fail-safe relay
2L ABS warning light | ABS warning light | llluminated 0 Harness, fuse (Battery—
— warning light—ABS CM)
Not illuminated B+ ABS warning light
2M~ Right front wheel- | Right front wheel- | Vehicle stopped 0
2N" speed speed sensor Wheel turned 1 revolution 0.25—3.0
per second (AC)
20" Left front wheel- Left front wheel- Vehicle stopped 0
op+ | SPeed speed sensor Wheel turned 1 revolution | 0.25—3.0
per second (AC) Harness (wheel-speed sen-
sor—ABS CM)
2Q* Left rear wheel- Left rear wheel- Vehicle Stopped 0 Whee|.speed sensor
, speed Sensor -
2R Wheel turned 1 revolution | 0.25—3.0
per second (AC)
25~ Right rear wheel- | Right rear wheel- | Vehicle stopped 0
oT+ | SPeed speed sensor Wheel turned 1 revolution | 0.25—3.0
per second (AC)

*  Check following terminals in AC range: 2M—2N (right front), 20—2P (left front), 2R—2Q (left rear), 25—2T (right-rear)
In DC range, voltage will be approx. 1.0V (with ignition switch ON)

G96B20223

Testing ABS Control

Fig. 6:

Courtesy of Mazda Motors Corp.
HYDRAULIC UNIT TEST

On- Vehi cl e I nspection

Module (2 O 2)

1) Ensure all diagnostic trouble codes have been cl eared and
battery is fully charged. See CLEARI NG CODES under DI AGNCSI S &
TESTING Turn ignition on and check if ABS warning |ight goes out
after 2-4 seconds. If ABS warning light remains illum nated, ABS
control nodule has detected a failure and will not activate hydraulic

AN T1-COCICERAICE, S T8k RS TR A R AT, 5 T Coomnont 10 il a1

Rai se and support vehicle on safety stands. Place transnission in
Neutral . Rel ease parking brake. Rotate wheels by hand and check for
brake drag. Connect a junper wire between TBS term nal and G\D

term nal of data |ink connector. See Fig. 3. Depress brake pedal and



have an assistant attenpt to rotate right front wheel. \Weel should
not rotate.

3) Wth brake pedal still depressed, turn ignition on. Brake
shoul d be nonentarily rel eased (about .5 second) and wheel should turn
when pressure reduction operates. Check operation of remaining wheels
usi ng sanme procedure beginning with left front, right rear, then left
rear wheel s.

4) If all wheels operate as specified, the follow ng systens
are operating properly.

Brake piping to hydraulic unit.

Braki ng system including hydraulic unit.

Hydraulic unit electrical system (solenoid, punp notor, etc.)
ABS control nodul e output system (solenoid, relay, etc.) and

E R

har ness.

5) If all wheels do not operate as specified, check ABS
control nodule input systemand harness for intermttent failure.
Check for fluid | eakage. Repair as necessary. If input system
harness, intermttent failure or fluid | eakage are not present,
repl ace hydraulic unit.

PUMP MOTOR

1) Turn ignition off. Disconnect punp notor/hydraulic unit 2-
pi n connector. Using ohnreter, measure resistance between termnals of
punp notor/hydraulic unit connector. Resistance should not be nore
t han one ohm

CAUTI ON: To avoi d damagi ng punp, DO NOT all ow punp to run for nore
than 2 seconds

2) Apply 12 volts across punp notor/hydraulic unit 2-pin
connector termnals (use Black wire for ground). Punp notor should
operate. If resistance is not as specified or punp notor does not
operate, check wiring harness. If wiring harness is okay, replace
hydraulic unit.

SOLENOID VALVES

Turn ignition off. Di sconnect hydraulic unit 6-pin connector.
Hydraulic unit is located in left front of engine conpartnent, near
battery. Using ohmeter, neasure resistance between specified
term nals of hydraulic unit connector. See Fig. 7. See
HYDRAULI C UNI T CONNECTOR TERM NAL RESI STANCE table. If resistance is
not as specified, check wiring harness. If wring harness is okay,
repl ace hydraulic unit.

HYDRAULI C UNI T CONNECTOR TERM NAL RESI STANCE TABLE

Term nal s Chirs
A & F 3
B & F 3
C & E e 3
D & E o 3

ANTI-LOCK BRAKE SY:
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Fig. 7: ldentifying Hydraulic Unit Connector Termnals

Courtesy of Mazda Motors Corp.
STOPLIGHT SWITCH

Di sconnect stoplight switch connectors. Using ohnmreter, check
continuity between stoplight switch termnals. See Fig. 8. Wth brake
pedal depressed, continuity should only exist between termnals "C
and "D'. Wth brake pedal released, continuity should only exist
between term nals "A" and "B". If continuity is not as specified,
repl ace stoplight swtch.

;

IIBII - IIAII

[
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.

IIDII

[

) 97J08741 ) . .
Fig. 8 ldentifying Stoplight Switch Termi nals

Courtesy of Mazda Motors Corp.
FAIL-SAFE RELAY TEST

NOTE: Fail-safe relay is part of ABS relay. If fail-safe relay is
defective, replace ABS rel ay.

1) Using ohnmeter, measure resistance between termnals "C'
and "D' of ABS relay. See Fig. 9. Resistance should be 60-100 ohns. If
resistance is not as specified, replace ABS relay. If resistance is as
specified, go to next step.

2) Using ohmmeter, check continuity between termnals "A" and
"E'" of ABS relay. See Fig. 9. Continuity should exist. Al so, check
continuity between termnals "B" and "E' of ABS relay. Continuity
shoul d not exist. If continuity is not as specified, replace ABS
relay. If continuity is as specified, go to next step

3) Apply 12 volts to termnal "D' and ground term nal "C' of
ABS relay. See Fig. 9. Using ohmeter, check continuity between
termnals "A" and "E" of ABS relay. Continuity should not exist. Also,
check continuity between termnals "B" and "E' of ABS rel ay.

Continuity should exist. If continuity is not as specified, replace
AENTIldLQ&K BRAKE SYSTERMrticle Text (p. 14)995 Mazda MX-For NONE  Copyright © 1998 Mitchell Repair In
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Fig. 9: ldentifying ABS Rel ay Connector Term nals
Courtesy of Mazda Motors Corp.

MOTOR RELAY

NOTE: Motor relay is part of ABS relay. If notor relay is
defective, replace ABS rel ay.

1) Using ohnmeter, measure resistance between termnals "E
and "H', or between terminals "A" and "H' of ABS relay. SeeFig. 9.
Resi stance shoul d be 50-90 ohns. If resistance is not as specified,
replace ABS relay. If resistance is as specified, go to next step.

2) Using ohmmeter, check continuity between termnals "B" and
"F' of ABS relay. Continuity should not exist. If continuity is not as
specified, replace ABS relay. If continuity is as specified, go to
next step.

3) Apply 12 volts to termnal "G' and ground term nal "H' of

m%&c @ﬁ%ﬂﬂ&%ﬁ#ﬁi Eﬁrﬂb gyl %&fﬁ%{é)%w@%}a} W@%SFW)NE Copyright © 1998 Mitchell Repair In

continuity is not as specified, replace ABS rel ay.



WHEEL SPEED SENSORS

On- Vehi cl e I nspection

Renove wheel . | nspect wheel speed sensor for |ooseness and
damage. Repl ace as necessary. Measure cl earance between wheel speed
sensor and sensor rotor. See Fig. 10. O earance should be .012-.043"
(.3-1.12 mm. If clearance is not as specified, replace wheel speed
sensor or sensor rotor.

Resi st ance Test

Di sconnect wheel speed sensor connector. Using ohmeter,
nmeasur e resi stance between wheel speed sensor term nals. Resistance
shoul d be 1600- 2000 ohms. If resistance is not as specified, replace
wheel speed sensor.

Vol t age Test

Ensure vehicle is on level surface. Raise and support
vehi cl e. Di sconnect wheel speed sensor connector. Using voltneter,
whil e rotating wheel one revolution per second, nmeasure voltage
bet ween wheel speed sensor terminals. Voltage should be .25-3.0 volts
(AC). If voltage is not as specified, replace wheel speed sensor or
sensor rotor.

Pole Pi Clearance
ole riece 0.012-0.043"
(0.3-1.1 mm)

l
T

Ve

ABS SENSOR ROTOR
G96H20203

Fig. 10: Measuring \Weel Speed Sensor C earance
Courtesy of Mazda Motors Corp.

WHEEL SPEED SENSOR ROTORS

| nspecti on

Perform a conprehensi ve visual inspection of wheel speed
sensor rotor. If any teeth are danaged or m ssing, or any other damage
is noted, replace wheel speed sensor rotor.

REMOVAL & INSTALLATION
ABS CONTROL MODULE

Rermoval & Installation

1) Di sconnect negative battery cable. ABS control nodule is
| ocat ed under passenger seat.

2) Renove ABS control nodul e nounting bolts/nuts. Di sconnect
ABS control nodule electrical connectors. Renpbve ABS control nodul e.

To install, reverse renoval procedure. Tighten bol ANTIMLOCK BRAKE SYSTERMrticle Text (p-



speci fication. See TORQUE SPECI FI CATI ONS
HYDRAULIC UNIT

Rermoval & Installation

1) Di sconnect negative battery cable. Renove nuts nounting
fuel filter and ignitor to bracket. Mwve filter and igniter aside.
Renove air cleaner assenbly. Using Flare Nut Wench (49-0259-770B),
di sconnect brakelines fromhydraulic unit. Note | ocations of
brakelines for installation reference.

2) Di sconnect hydraulic unit electrical connectors. Renove
hydraulic unit mounting nuts. Renove hydraulic unit. To install,
reverse renoval procedure. Tighten nuts to specification. Refer to
TORQUE SPECI FI CATIONS Add fluid and bleed air fromsystem See
BLEEDI NG BRAKE SYSTEM

FRONT WHEEL SPEED SENSOR ROTORS

Rernoval

Drain transaxle fluid. Raise and support vehicle. Renove
front wheel assenblies. Renove splash shield. Renove grease cap and
wheel bearing |ock nut. Renove stabilizer bar fromlower control arm
Using Puller (49-T028-3A0), separate tie rod end from steering
knuckl e. Renove | ower control arm Renove drive axle. Using chisel and
hamer, renove sensor rotor fromdrive axle.

Installation

To install, reverse renoval procedure. Using Installer (49-
25-001), press NEWsensor rotor onto drive axle. Install sensor
rotor with chanfered edge toward drive axle. Tighten bolts and nuts to
speci fication. See TORQUE SPECI FI CATI ONS

REAR WHEEL SPEED SENSOR ROTORS

Renoval

1) Raise and support vehicle. Renove rear wheel assenblies.
Renove grease cap and wheel bearing lock nut. On nodels with rear disc
brakes, renove brake caliper and support aside. Renove disc brake
rotor and hub.

2) On nodels with rear drum brakes, renove brake drum and
hub. On all nodels, using chisel and hanmer, renove sensor rotor from
hub.

Installation

To install, reverse renoval procedure. Using speed sensor
rotor installer, press NEWsensor rotor onto hub. See
REAR WHEEL SPEED SENSCOR ROTOR | NSTALLER | DENTI FI CATI ONt abl e. Ti ghten
bolts and nut to specification. See TORQUE SPECI FI CATI ONS

REAR WHEEL SPEED SENSOR ROTOR | NSTALLER | DENTI FI CATI ON TABLE

lication Part Number
App
MX- 3 49- MD0O5- 796

WHEEL SPEED SENSOR

Rermoval & Installation
Rai se and support vehicle. Renove wheel assenblies.

Di sconnect wheel speed sensor connector. Renove wheel speedOAmEF!“QCK BRAKE SYSTERMrtic

mounting bolt(s). Renove wheel speed sensor fromvehicle. T



reverse renoval procedure. Tighten nmounting bolt(s) to specification.
See TORQUE SPECI FI CATI ONS.

ABS RELAY
NOTE: Motor relay and fail-safe relay are part of ABS rel ay.
Rermoval & Installation
Di sconnect negative battery cable. ABS relay is located in
left front corner of engine conpartment and is bolted to inner

fenderwel | . Renmove ABS relay nmounting bolt. Renove ABS relay from
vehicle. To install, reverse renoval procedure.

TORQUE SPECIFICATIONS
TORQUE SPECI FI CATI ONS TABLE

Application Ft. Lbs. (N.m
Brakeline Nuts ........ ... .. .. . ... . ... ... ... 10-16 (13-22)
Front Wheel Bearing Lock Nut ........... 174-235 (236-318)
Hydraulic Unit Mounting Nuts ............... 14-16 (19-22)
Rear Wheel Bearing Lock Nut ............ 131-173 (177-235)
Stabilizer Bar-To-Lower Control ArmMNut .... 32-44 (43-60)
Tie Rod End-To-Steering Knuckle Nut ........ 32-41 (43-56)
Wheel Lug Nuts ... ... ... . . . 66- 86 (89-117)
VWheel Speed Sensor Mounting Bolt ........... 14-18 (19-25)

I NCH Lbs. (N.m
ABS Control Mdule Munting Bolts/Nuts ... 61-86 (6.9-9.8)

WIRING DIAGRAMS

ANTI-LOCK BRAKE SY



ANTI-LOCK

Fig. 11:
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