Overview
Anti-lock braking systems (ABS) are

designed to maintain driver control and
stability of the car during emergency
braking. Locked wheels slow a car but do
not provide steering ability. ABS allows
maximum braking to be applied while
retaining the ability to “steer out of trouble.”
The operation of ABS can slightly reduce
stopping distance in some cases such as
wet road surfaces, but it can increase the
stopping distance in others, such as in deep
snow or gravel.

An ABS system monitors four-wheel speed
sensors to evaluate wheel slippage. Slip
can be determined by calculating the ratio of
wheel speed to vehicle speed, which is
continuously calculated from the four
individual wheel speeds. During a braking
event, the function of the control system is
to maintain maximum possible wheel grip
on the road—without the wheel locking— "y
adjusting the hydraulic fluid pressure o
each brake through electronically cor.&olled
solenoid valves.

For passenger car appliceio: s, the majority
of ABS components ars ai.=n housed
together in a single, unccr-hood mounted
module.

Key Benefits
> Retains direc.iona! control of

the vehicl~ . g emergency
braking

> |mnre ves stability of the
vihicle during emergency
braking

> Allows near optimal braking
even by non-expert drivers

> Removes tire “flat spot” wear
caused by wheel lockup
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ANTI-LOCK BRAKING SYSTEM CONTROL PACKAGE

Fault

Indicator

Redundant
Vehicle
Speed

Sensors

—

System
Power

—

Powertrain
Bus

—

-

Sensor Signal >
Conditioning
\
1
:
JI._.>
MC33742 :
MC33989 i
CAN High-Speed
Physical Interface
L- gl

System Basis Chip

| --- ]

Control Package

4>l

MC9S12DP256
¢

Fail-Safe

Switch

K

]

‘ Current

Main
Microcontroller

Verification

MC33886
MC33887
MC34922

Driver

68HCO8AZ32A
Fail-Safe

Microcontroller

Current

=N

_. ‘ I;
Verification - » Y

‘ad Low-Side
Driver x 2

N 1 DC Motor-&-
H-Bridge '_]_|_ —l

Fluid
Reservoir

Solenoids

MC33742
MC33886
MC33887
MC33989
MC34922
MC68HCO08AZ32
MC68HC912D60

S$G2006-2

System Basis Chip with Enhanced High-Speed CAN

H-Bridge Driver (5.2 A)

H-Bridge Driver with Sleep Mode (5.2 A)
System Basis Chip with High-Speed CAN
Dual Power H-Bridge (4.0 A)

8-Bit Microcontroller Unit

16-Bit Microcontroller Unit
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Design Challenges
Because of the safety-related nature of

the ABS application, special emphasis is
placed on functions designed to detect
system faults and ensure that a fail-safe
state occurs during faults. These
functions may be implemented with
techniques such as dual processors and
specialized self test and watchdog
modules.

ABS systems typically include eight
electric solenoid valves and other
electrical loads, such as relays and
pump motors, that require considerable
drive currents. Electronic drive circuitry is
often required to sense any failure of
these components during operation.
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Freescale Semiconductor Solution
ABS system components include the

following:

> Wheel speed sensors on each vehicle
wheel

> Electrically controlled hydraulic valves
> Electric motor powered hydraulic pump
> Electronic control unit (ECU)

The following example solution uses the
16-bit 68HC912D60 microcontroller for
main application processing, with a
68HC08AZ32 processor functioning as
an asymmetrical watchdog processor.
Both controllers incorporate controller
area network (CAN) communications
modules to allow the ABS ECU to
communicate with other vehicle
systems. Standard devices such as the
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MC33886 and MC33887 are designed to
enable control of the higher power loads
in the system. CAN physical layer
devices and power supply regulation
components MC33742 and MC33989
are offered in single chip packages.

Freescale Semiconductor also has
extensive experience in the development
of specialized components for high-
volume ABS applicatior's. Frecescale
Semiconductor SMAR:OS™
technology allows a .arge number of the
analog and pow.~.r clectronics functions
of the syst2in tc be integrated into a
single ~2vicz2. Novel microcontroller
architeot.res with comprehensive self-
t_oting features have also been
avveloped.
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H-Bridge Integrated Circuit www.metrowerks.com
225 mQ 150°C and Sleep Mode and Current Sense
Dual H-Bridge

System Basis Chip with High-Speed CAN

This document may not include all the details necessary to completely develop this design. It is provided as a reference only and is
intended to demonstrate the variety of applications for the device.
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Notes

Learn More: Contact the Technical Information Center at +1-800-521-6274 or +1-480-768-2130.

For more information about Freescale products, please visit www.freescale.com.
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