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2. REFERENCES:
2.1 Applicable Documents:

The following publications form a part of this guide to the extent
referenced herein. The Tatest issue of SAE publications shall apply. The
applicable issue of other publications shall be the issue in effect on the
date of the purchase order.

NATO STANAG 3909

BRITISH D SE STANDARD 00-18 PART 4

MIL-C-833
MIL-P-816
MIL-R-287
MLL-S-816
MIL-S-857

EIACRS) 2

EIACRS) 422 (NON-MULTIPLEXED)

[$2 R FLIN G \N)

EIACRS) 423 (NON-MULTIPLEXED)
EIACRS) 485 (NON-MULTIPLEXED)

SAE AIR4061
SAE ARP1587 .

2.2 Definitionps:
RANSMISSION: A balanced'transmission of discrete infprmation
takes plag¢e over two wiresisuch that the common mode voltage ideally remains
constant while the differential voltage takes two or more states to
represent|the discrete signal

BALANCED

BALANCED INTERCONNECTING CABLE: A two or more wire cable havinE impedance
characterjstics—that provide similar impedance paths for each of two paired
conductory

COMMON MODE—VYOtTAGE—TFhemean—of—the—vottagesmeastred—between each signal
conductor and a common O V reference point

DIFFERENTIAL VOLTAGE: The voltage difference seen between the two signal
conductors in a balanced transmission system

DISCRETE SIGNAL: A signal that takes states to represent any single
function or piece of information that has two or more states or values

DISCRETE SIGNAL INTERFACE INPUT: The input to the transmitter

DISCRETE SIG_NAL INTERFACE OUTPUT: .The output from the transmitter .
D1: Diode

ELMC (Electrical Load Management Center Input): The input to the transmitter
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OUTPUT: The output from the transmitter

SCREENED GROUND: A wire or terminations provided with a means to adequately
shield the inner conductor(s)

SSPC: Sollid state power controller

SOLID STATE SWITCH: A nonmechanical switching device that!'changes output

states upgn electrical current/voltage or magnetic input

Zo: Lumpegd line load impedance

Types of Discrete Signal Interfaces:

For purpoges of this ARP, the types of signal interfaces considered are
unidirectijonal in transmission mode, limited in power to the mifliwatt

Practical [Discrete Signal_Interface Concepts:

may be manifested in a-variety of modes of which disgrete input
and outpuyf are the principle forms.

The folloywing are basic principles currently in use for the conpection of
sensors, gwitched on-off status indicators and numerous simple pvent state

At least four discrete signal types have been consjdered:

Signalingsinterfaces for time-critical applications. See Fiigures 1 and 2.
Signaling~interfaces for nontime critical applications. Sep Figure 7.
A swifching interface for low power electrical loads. See Figure 3.

A switched impedance interface to designate multiple discrete interface

See Figure 4. Normally the discrete interface may exhibit

either a "0" or "1" logic state. However, a multilevel status may also
be transmitted when the switched impedance method is employed to signal
two or more states. The transmission medium should be configured to
accommodate the discrete signal interface methods that are further
specified in 4.2.1 and 4.2.2.

2.2 (Continued)
PC: Power céntroller
Rx: Receiver
Tx: Trangmitter
3. DISCUSSION:
3.1
range, and
3.2
indicatory.
a.
b.
c.
d.
states.
3.2.1

Discrete Input: The input to a discrete signal interface may be
manifested in a variety of modes:

a. Off/on switch state where no electrical output is provided by the
sensor device

b. Off/on switch state signaled by a change from a "0" to a "1"
electrical signal state for either current or voltage. See Figure 6.
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3.2.1 (Continued):

c. Level sensing device that provided an appropriate signal at "0" or "1"
electrical output dependent on the functional requirements of the
sensor/system. See Figure 5.

d. Impedance level switching means that provide an impedance change that
is appropriate for the sensor output, but no electrical voltage or
current is supplied as an output.

e. Impedance level switching that is coupled with an appropriate
elactrical power source such that a constant current souIce provides a
volltage level coupled and proportional to the two or_more switched
impedance states. - See Figure 4, )

irect-switched electrical low power source that may be used to
dinectly drive lamps, relays, or other simple dndicators| may or may
notl be part of an aircraft system or subsystem. See Figlre 9.

3.2.2 Discrete Output: The discrete output signal. interface is defined as
follows to match various interfaces for conveying information. These are
generallly of lower frequency than 100 kHz,and can closely ma}ch the
electrilcal standards defined by EIA(RS)>232, EIA(RS) 422, EIA(RS) 423, and
EIACRS)| 485.

a, Criltical timing signaling that necessitates relatively hjgh speed
(100 kHz or less frequencies) transmissions utilizes balanced
nsmission techniques.fo reduce electromagnetic interfg¢rence and

it susceptibility. (_(For example EIA(RS) 422.) See Fjgure 1.

b. Noncritical timingSsignaling utilizes single-ended transpission where
simplicity and flexibility are the most important factor$. This mode
prdvides information and simply changes the status from ¢ voltage "O"
to |"1". This provides a voltage of approximately 6 to 1% V at an "on"

te whene)the current may be as high as 10 to 15 mA. $ee Figure 7

and Figure 8.
c. Low power switching is used where both information and p¢wer must be
sup ower source

and aircraft cable. Conventional switching from a dc bus is used to
power lamps or relays, but Timited to 2 A nominal. See Figure 3.

d. Impedance switching utilizes a constant 10 mA current supply so that
the discrete signal interface produces two or more voltage signal
states. Thus, multiple states beyond the "0" and "1" are permissible
if suitable detection means are implemented to detect these voltage
levels and further process the information for bus communication. See
Figure 4.

4. RECOMMENDATIONS:

Standardized discrete signal interfaces should be utilized wherever possible
consistent with the variations identified by this ARP.
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