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1. SCOPE
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A list of multiplexed actuator examples isprovided in Appendix A, Figure A1. Many other examples can
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three classes are i
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to provide insight into Class A Multiplexing. Multiplexed actuators are generally
mation from the multiplexed bus. A\multiplexed actuator can be an output devics
elligent controller. A Multiplex .aCtuator can also be a display device that repo
function. This document is intended to help the network system engineers and is
process.

ps of Multiplex Networks

rk for Multiplex and Data Communications Committee has previously defined three
n multiplexing: Class A, Class B, and Class C. A hierarchical relationship exists
nultiplexing is a subset of Class B and Class B multiplexing is a subset of Class
hcludedin this document for reader convenience.
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uttiptexing

Class A Multiplexing contains many of the direct operator controlled functions and the displays monitored by the operator.
Some examples of actuator outputs would be the operator control of powered convenience features such as power
windows, door locks, and windshield wiper.

1.1.2

B Class Multiplexing

Class B Multiplexing provides the data communications between different modules, internal and external to the vehicle,
for the purpose of sharing common data about the vehicle. An example of this is the diagnostic information shared
between an internal (on-vehicle) module and an external (hand-held) module for service repair.
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1.1.3

C Class Multiplexing

Class C Multiplexing is used for real-time high-speed control, and normally requires a significant amount of data
communication to function properly. An example is the hydraulic actuator for the Anti-Lock Brakes System.

1.2 Analog as Well as Digital

The physical transportation of the information in a Class A Multiplex application can use analog or digital techniques. The
information can be transported by an encoded voltage, resistance, or other physical value impressed on the

transportation med

ia. The transportation media can be a wire, but is not limited to a wire.

In some cases, it
control a flapper p
perceived by the

contrast, a door log
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3. DEFINITIONS

E/E Diagnostic Test Modes

Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbreviations, and Acronyms

Class A actuators mostly fall into the area of operator convenience. They are typically characterized by moderate- to
slow-communication times and are nontime critical. Actuators can be identified as either analog or digital. Actuators also
can be classified by their engineering units and resolution.
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3.1 Analog Actuator

Class A analog actuators convert some continuously varying output characteristic such as a continuously varying output
value or magnitude. Although the communicated value may or may not be digitally encoded, the action taken is intended
to provide a continuous range. An example of this is the flapper position in the heat exchanger. The actuator has a
continuum of positions between a maximum and minimum value.

3.2 Digital Actuator

Class A digital actuators convert some output characteristic to discrete output states. The actuator has a maximum and
minimum measurable range that corresponds to a fixed number of discrete output states. Examples of outputs that can

have two states afe the interior lights and parking lights. An output can have more than two states.

blower fan is a digi

3.3 Engineering

Engineering units are the units of measure detected by and processed by the measuring system. Eng
b, Voltage, Displacement, Time, and other similar quantities. The engineering unit can be measured as

measure of Volum
an absolute value

3.4 Binary Reso

Binary resolution is

information which has only two states: On/Off, 1/0, HI/LO, or True/False. Binary bits may be combined

representing value
3.5 Analog Resg
Analog resolution
analog resolution
Dimming” is an ar
continuous dimmin
the analog resoluti
4. TYPICAL APP

Typical application

control is continuolis. The system.is considered digital if the intent of the control has discrete steps, loG

4.1 Analog Actu

Analog actuators 4§

fal actuator with possibly four or more states: off, low, medium, and high.

Units

i.e., volts), as a ratio (i.e., decibel), or as a percentage (i.e., gastank gauge).
ution

the number of bits, in base 2, required to represent-the full scale value. A bitis a §
5 above two.

lution Requirement
requirement is the largest level changé that cannot be perceived by an occupant
of the system should not allow the*occupant to perceive discrete change. Fo
alog function. It can be achieved’with discrete drive level changes that appear t
g. The discrete drive resolution-of this actuator should resolve to a level that is fing
bn of the function.

| ICATION

s can be divided.into analog and digital systems. A system is an analog system

htors

re Used where continuously varying data is required for display or actuation. For|

For example, the

neering units are a

ingle unit of binary
into groups of bits,

or operator. The
example, “Opera
o the occupant as
er than required by

if the intent of the
ations, or values.

analog data to be

communicated on

the Class A network, it is usually, but not always, first converted to a digital format

Analog actuators

provide continuous quantities as perceived by the occupant such as voltages, resistances, and pressures. For example,
the location of a flapper can control temperature. The location of the flapper is controlled by an electric voltage, current
output, or stepper motor. The temperature output signal is solely dependent upon the actuator's transfer function to
obtain a value or magnitude. A second example of an analog actuator is a seat motor, since the location of the seat is not
in discrete steps, this actuator is classified as an Analog Actuator.

4.2 Digital Actuators

Digital actuators are used where discrete actuation is required. The information is represented by coded pulses or states
based on discrete techniques. The information can be represented by two, three, or many states. The number of states
are fixed and finite. For example, a door can be unlocked, locked, or bolted.
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5. REQUIREMENTS

The following is a general list of requirements and is not meant to be specific for any one application. The requirements
in this report are for informational purposes only. The actual requirements for each specific actuator would be determined
by the application and by the manufacturer.

5.1  Network Requirements

The actuator will be capable of interfacing to the Class A network through integral interface circuitry or through a stand
alone interface module. Reference SAE J2057/1 for specific requirements.

5.2 Electrical Rgquirements

The actuator mus{ operate at all standard automotive voltages and survive the abnormal canditions, such as reverse
voltage and load dump, as required by each user.

5.3 Environmentfal Requirements
The environmental requirements vary depending on the application. Some of the(requirements that ghould be identified
are: temperature rgnge, dust, humidity, shock, vibration, power dissipation, condugcted transients (load gump, etc.), double
battery transients, |ow-voltage electrostatic discharge, and high-voltage electrostatic discharge.
5.4 Latency
Refer to Table 2.2,| Typical Class A Application, included in SAE J2057/1.
5.5 EMC Susceptibility and Radiation

The EMC (ElectrofMagnetic Compatibility) of actuators.must meet the Requirements of the manufacturer and should
meet the requirements of SAE J2057/1, paragraph 7 .4.

5.6 Reliability
The reliability of the actuator and its Class A hetwork interface should not degrade the performance offthe function or the
network as compared to nonmultiplexed \vehicles. The actual actuator reliability requirement will be |determined by the
application and by the manufacturer.

5.7 Actuator Failure

The failure of the gctuator must not affect operation of the Class A Bus and should return to a known gefault value when
appropriate. ReferenceSAE J2057/1, paragraph 6.3.

5.8 Bus Failure

The actuator should monitor bus activity to determine if there is active communication. During bus failures, this activity
may be lost and can be used as an indication of a bus failure. If the actuator has the ability to initiate communication, the
actuator can test the bus by sending a status message. If the actuator detects a bus failure, it should move to a safe state
as appropriate for the specific system affected.

5.9 Diagnostics

The actuator should have the ability to be interrogated by a system to determine if failures are present in the actuator and
transmit this information for appropriate action. In some actuators degraded performance could also be reported.
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