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FOREWORD

Activities of AERONAUTICAL RADIO, INC. (ARINC)

and the

Purpose of ARINC Characteristics

Aeronautical Radio, Inc. is a corporation in which the United States scheduled airlines are the principal
stockholders.  Other stockholders include a variety of other air transport companies, aircraft manufacturers and
foreign flag airlines.

Activities of ARINC include the operation of an extensive system of domestic and overseas aeronautical
land radio stations, the fulfillment of systems requirements to accomplish ground and airborne compatibility, the
allocation and assignment of frequencies to meet those needs, the coordination incident to standard airborne
communications and electronics systems and the exchange of technical information.  ARINC sponsors the Airlines
Electronic Engineering Committee (AEEC), composed of airline technical personnel.  The AEEC formulates
standards for electronic equipment and systems for the airlines.  The establishment of Equipment Characteristics is a
principal function of this Committee.

An ARINC Equipment Characteristic is finalized after investigation and coordination with the airlines who
have a requirement or anticipate a requirement, with other aircraft operators, with the Military services having
similar requirements, and with the equipment manufacturers.  It is released as an ARINC Equipment Characteristic
only when the interested airline companies are in general agreement.  Such a release does not commit any airline or
ARINC to purchase equipment so described nor does it establish or indicate recognition of the existence of an
operational requirement for such equipment, nor does it constitute endorsement of any manufacturer's product
designed or built to meet the Characteristic.  An ARINC Characteristic has a twofold purpose, which is:

(1) To indicate to the prospective manufacturers of airline electronic equipment the considered
opinion of the airline technical people, coordinated on an industry basis, concerning requisites of
new equipment, and

(2) To channel new equipment designs in a direction which can result in the maximum possible
standardization of those physical and electrical characteristics which influence interchangeability
of equipment without seriously hampering engineering initiative.
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1.0  INTRODUCTION AND DESCRIPTION

1.1 Purpose of this Document

This document sets forth the desired characteristics of a new
generation HF/SSB system intended for installation in all
types of commercial transport aircraft.  The intent of this
document is to provide general and  specific design guidance
for the development and installation of a HF Transceiver
primarily for airline use.  It will describe the desired
operation capability of the equipment and the standard
necessary to ensure interchangeability.

Equipment manufacturers should note that this document
encourages them to produce maintenance-free, high
performance equipment rather than that of minimum weight
and size.  They are at liberty to accomplish this objective by
means of the techniques they consider to be the most
appropriate.  Their airline customers are interested primarily
in the end result rather than the means employed to achieve
it.

1.2 Function of Equipment

This Characteristic covers the requirements for an airborne
transmitter-receiver equipment capable of transmitting and
receiving HF radio intelligence in the following forms:

(a) SSB-full carrier transmission of voice and tone
signals and AM-double sideband reception.

(b) SSB-suppressed carrier transmission and SSB-
suppressed carrier reception of voice and other
signals not critical of exact frequency
synchronism.

(c) Transmission and reception capabilities (using
external coding and keying equipment which is
not made a part of this Characteristic) for special
data applications.

Although the HF/SSB System should contain the capa-
bilities under (c) above, the external coding and keying
equipment to operate with those capabilities is not detailed in
this Equipment Characteristic, nor is it likely to be purchased
by the customer at this time.  The user desires the capabilities
in the HF/SSB System to accommodate data transmission at a
later date without subsequent modification.

Eventually this equipment will be used exclusively in a 3 kHz
channel spaced HF/SSB frequency plan.  However, full
compatibility with the present International Tele-
communications Union (ITU) and International Civil
Aviation Organization (ICAO) AM frequency plan will be
needed until the HF/SSB plan is implemented. Further the
capability of transmitting and receiving full carrier
transmission of tones (A2H) will continue to be needed with
the future 3 kHz HF/SSB plan for the ICAO SELCAL
service.

1.3 Unit Description

1.3.1 HF Transceiver Unit

The HF Transceiver unit should house all the components,
electronics circuitry, etc., incident to channel selection,
receiving and transmitting functions of HF communications.

1.3.2 Frequency Control

Manual frequency control of the HF Transceiver should be
accomplished from a HF frequency control unit or the
equivalent data input from a centralized radio management
system.  The HF Transceiver control should utilize the 2-
wire serial digital frequency/function selection system
defined in ARINC Specification 429.

1.3.3 Antenna Tuner (With Self-Contained or Separate
Antenna Tuner Control)

Although a suitable antenna Tuner and Tuner Control should
be provided by the manufacturers supplying equipment to
this Characteristic, the equipment manufacturer should also
design his SSB equipment to work with existing automatic
antenna tuner units of the type designed for SSB operation,
and presently installed in many aircraft.

1.4 Interchangeability

1.4.1 General

One of the primary functions of an ARINC Equipment
Characteristic is to designate, in addition to certain
performance parameters, the interchangeability in an aircraft
of equipment produced by various manufacturers.  The
manufacturer is referred to Section 1.6 of ARINC Report 414
for definitions of terms and general requirements for the
airline industry for interchange-ability.  As expalined in that
report, the degree of interchangeability considered necessary
and attainable for each particular system is specified in the
pertinent ARINC Equipment Characteristic for that system.

1.4.2 Interchangeability Desired for the ARINC 719 HF
Transceiver

Unit interchangeability is required for the transceiver
regardless of manufacturing source.  In recognition of the
widely varying control unit designs expected in the future,
unit interchangeability is not sought in the control unit
except, however, that electrical interface of controls should
conform to the digital signal standards set forth in this
Characteristic.

1.4.3 “Generation Interchangeability” Considerations

In defining the equipment described in this Characteristic, the
air transport industry has chosen to depart from several of its
previous HF transceiver standards.  In order to achieve the
full benefit of the economics offered by these changes, the
industry desires that no provisions be made in the equipment
for backward compatibility with earlier generations of HF
Communication equipment.

Unchanged, however, is the industry’s traditional desire that
future evolutionary equipment improvements and the
inclusion of additional functions in new equipments during
the next few years, do not violate the interwiring and form
factor standards set forth in this document.  Provisions to
ensure forward-looking “generation interchangeability” (as
best can be predicated) are included in this document to
guide manufacturers in future developments.
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1.0  INTRODUCTION AND DESCRIPTION (cont’d)

1.5 Regulatory Approval

The equipment must meet all applicable FAA and GCC
regulatory requirements.  Manufacturers are urged to obtain
all necessary information from the FAA and the FCC or such
regulatory approval.  This information is not contained in this
Characteristic, nor is it available from ARINC.

1.6 System Parameters

System parameters applicable to HF communications may
be found in the Appendices to this Characteristic.

1.7 Additional Needs of Military Customers

Military users of airborne HF/SSB traditionally have had
some additional needs that dictate features not desired by
civil users.  The most significant of these features are:
extended frequency coverage, tenth-kHz channel selection
and wide band transmitter/ receiver audio baseband.

Some military people confirmed these same features
would continue to be needed in future equipment and
designers might wish to include provisions in the
equipment to satisfy a future military market.  The civil
users approved the addition of guidance material
concerning these military needs for consideration by the
equipment designers provided it is clearly understood the
civil users are NOT prepared to accept increased costs
(either initial or continuing ownership costs) simply to
provide such features.  Designers should note the
marketplace will determine the extent to which provisions
should be incorporated for these features.

Any consideration of Appendices 1 and 4 should take into
account the planned use of such equipment by the military
when operating in the Aeronautical Mobile R Service for
an indefinite period of time after the planned 3 kHz
spaced frequency plan is implemented.
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2.0  INTERCHANGEABILITY STANDARDS

2.1 Introduction

This Section of this Characteristic sets forth the specific form
factor, mounting provisions, interwiring, input and output
interfaces and power supply characteristics desired for this HF
Communications Transceiver.

Manufacturers should note that although this Characteristic
does not preclude the use of different form factors and
interwiring features, the practical problem of redesigning
what will then be a standard aircraft installation to
accommodate some special system could very well make the
use of that other design prohibitively expensive for the
customer.  They should recognize, therefore, the practical
advantages of developing equipment in accordance with the
standards set forth in this document.

2.2 Form Factors, Connectors & Index Pin Coding

2.2.1 Transceiver Unit

The Transceiver should comply with the dimensional
standards in ARINC Specification 600, “Air Transport
Avionics Equipment Interfaces (NIC Phase 1)”, for the 6
MCU form factor.  The Transceiver should also comply with
ARINC 600 standards in respect of weight, racking
attachments, front and rear projections and cooling.

The Transceiver should be provided with a low insertion
force, size 2 shell ARINC 600 service connector.  This
connector, which should accommodate service
interconnections in its middle insert (MP), automatic test
equipment interconnections in its top insert (TP) and coaxial
and power interconnections in its bottom insert (BP), should
be located on the center grid of the receiver’s rear panel.
Index pin code 10 should be used.

The ATE interconnection insert (TP) will not be included in
the mating half of the connector installed in the aircraft since
ATE interconnections are employed in the bench testing of
the HF Transceiver unit only.  This insert should be provided
with a protective cover to prevent contamination of the
contacts during the time the Transceiver is installed in the
aircraft.  Further guidance on the ATE interface will be found
in Chapter 5 of this document.

2.2.2 “Standard Control Panel”

Frequency control of the ARINC 719 HF Transceiver is
effected by means of facilities provided on a HF COMM
control panel or the data entry panel of a centralized radio
management system.  The approach used in a given airframe
will be the choice of the airline and/or the airframe
manufacturer.  Guidance on the design of a HF COMM
control panel suitable for use with the ARINC 719 HF
Transceiver may be found in Attachment 8 to this document,
in accordance with the tradition in ARINC Equipment
Characteristics of setting forth certain standardized provisions
for a “Standard Control Panel” which should be made
available by equipment manufacturers for those customers
having “standard” needs.

2.2.2 “Standard Control Panel” (cont’d)

COMMENTARY

The Mythical “Standard Control Panel”

The term “Standard Control Panel” as used in this
Characteristic applies to a control panel conforming to
the functional specification in Attachment 8 of this
Characteristic and having form factor and connector
functions as set forth therein.  The standard interwiring
is included in Attachment 1.

2.2.3 Antennas and Antenna Tuners

There are no specific form factors set forth herein for
antennas or antenna tuners to be employed with this particular
equipment as there are numerous designs presently on the
market for the purpose.  Designers of new antennas are
encouraged to survey the present antenna mounting provisions
and maintain compatibility insofar as is practicable with the
present standard mountings, depending upon, of course, the
aircraft type for which the antenna is intended and the need to
minimize weight.  It is recognized that for most air transport
applications the antennas will be integrated into the airframe
design and it is, therefore, only in special installations or
retrofit installations where specific “antenna units” would be
needed.

Further general information on antennas and antenna tuners
may be found in Section 4.0.

2.3 Interwiring

The standard interwiring to be installed for the HF COMM
Transceiver is set forth in Attachment 1.  This interwiring is
designed to provide the degree of interchangeability specified
in Section 1.4, and manufacturers are cautioned not to rely
upon special wires, cabling or shielding for use with particular
units because they will not exist in the standard installation.

COMMENTARY
Why Standardize Interwiring?

The standardized interwiring is perhaps the heart of all
ARINC Characteristics.  It is this feature which allows
the airline customer to complete his negotiation with
the airframe manufacturer so that the latter can
proceed with engineering and initial fabrication prior
to airline commitment on a specific source of
equipment.  This provides the equipment manufacturer
with many valuable months in which to put the final
“polish” on his equipment in development.

The reader’s attention is directed to the interwiring
guidance in ARINC Report No. 414, Section 5.0.  This
material defines all of the basic standards utilized in
airframe wiring installations and all equipment
manufacturers should make themselves familiar with
it.

The reader is also cautioned to give due consideration
to the specific notes in Attachment 1 as they apply to
the standard interwiring.
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2.0  INTERCHANGEABILITY STANDARDS (cont’d)

2.4 Power Circuitry

2.4.1 Primary Power Input

The HF Transceiver should be designed to use 115 VAC 400
Hz 3-phrase primary power.  The aircraft power supply
characteristics, utilization, equipment design limitations, and
general guidance material are set forth in ARINC Report No.
413A, “Guidance for Aircraft Electrical Power Utilization and
Transient Protection.”

One 3- gang circuit breaker of the size shown in Attachment 1
should be provided in the standard installation.

2.4.2 Power Control Circuitry

The primary power to the HF transceiver should not normally
be controlled by a master on/off switch.  It should be noted
that no on/off switches will be needed in most installations.  A
master on/off power switching capability should be provided
as an option. When this option is selected, power input to the
transceiver should be accomplished using the pins reserved
for switched power.

2.4.3 The Common Ground

The wires designated as “Common Ground” (or as chassis
ground) are used for the DC ground return to the aircraft
structure and may be grounded to the chassis of the equipment
if the manufacturer so desires.  In any event, they will be
grounded to the ship’s structure.  They should not be used as
common returns for any circuits carrying AC currents.

2.4.4 Internal Circuit Protection

The basic master power protection means for the transceiver
will be external to the unit and utilize a standard circuit
breaker rating.  Within the equipment, no master power
protection means is to be provided, although subdistribution
circuit protection is acceptable where the set manufacturer
feels this would improve the overall reliability of the
equipment.

If the internal protection by fuses is employed, these fuses
should not be accessible when the set is installed in the
aircraft radio rack but should be replaceable only when the
equipment goes through the service shop.

If such subdistribution circuit protection is by means of circuit
breakers, the majority prefer that these be accessible on the
front panel of the equipment so that they can be reset in
service.

2.4.5 Abnormal Power

The SSB Equipment should accept power variations (refer to
ARINC 413) without adverse effects upon equipment
performance.  The equipment should be of such design that it
will not be damaged by power supply frequencies and/or
voltages below the minimum specified operating voltage and
frequency, and if operation is interrupted under these
conditions, the equipment shall automatically resume normal
operation when the frequency and/or voltage returns within
limits.  Set manufacturers should provide their own
protection, wholly within the equipment against

2.4.5 Abnormal Power (cont’d)

the possibility of one of the three AC line circuits being
interrupted by an aircraft electrical system power phase
failure in the aircraft.  The equipment should not be damaged
in any way if one phase lead is opened and it is desirable that
the equipment:

(a) continue to operate at reduced power, or,
(b) cease operating entirely, or,
(c) malfunction in such a manner as to make it evident to

the crew that such a failure has occurred, in order to
guard against attempted continued operation which is
not providing satisfactory communications.

2.5 Environmental Conditions

The HF Transceiver should be specified environmentally in
terms of the requirements of RTCA Document DO-160,
“Environmental Conditions and Test Procedures for Airborne
Electronic/Electrical Equipment and Instruments”, dated
February 28, 1975.  Attachment 7 to this Characteristic
tabulates the relevant environmental categories.

2.6 Cooling

The HF Transceiver should be designed to accept, and
airframe manufacturers should configure the installation to
provide forced air cooling as defined in ARINC Specification
600.  The standard installation should provide an air flow rate
of 57.2 Kg/hr of 40°C air and the unit should not dissipate
more than 260 watts of energy during continuous
transmission.  The coolant air pressure drop through the
equipment should be 25 ± 5 mm at standard conditions of
1013.25 mbars. This pressure drop does not include the drop
through a returning orifice when such orifice is located
external to the equipment case.

The HF Transceiver should provide for blower control by use
of pin MP3K.  Grounding of this pin should disable the
normal continuous operation of the blower.

NOTE: Manufacturers have stated that a 400W PEP output
is within the “state-of-the-art” and may be
implemented at the option of the user.  Cooling
provisions should be increased for the higher power
radio.  Based on a 540W power dissipation, the air
flow rate should be increased to 120 Kg/hr.

COMMENTARY

Equipment failures in aircraft due to inadequate
thermal management have plagued the airlines for
many years.  In Section 3.5 of ARINC Specification
600 they have written down everything they believe
airframe and equipment suppliers need to know to
prevent such problems in the future.  They regard this
material as “required reading” for all potential
suppliers of HF Transceivers and aircraft installations.

-¢ -3

-¢ -3
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2.0  INTERCHANGEABILITY STANDARDS (cont’d)

2.7 Grounding and Bonding

The attention of equipment and airframe manufacturers is
drawn to the guidance material in Section 3.2.4 of ARINC
Specification 600 and Appendix 1 of ARINC Specification
404A on the subject of equipment and radio rack grounding
and bonding.
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3.0  TRANSCEIVER UNIT DESIGN

3.1 Frequency Range and Channeling

The transceiver should operate on frequencies spaced 1 kHz
apart in the band 2.8 to 24 MHz.  Channel changing time
should not exceed 1 second.

COMMENTARY

Currently there is no airline requirement for the
equipment to operate at 100 Hz channel spacing as
does the military HF equipment for ease of
modification to provide for the 100 Hz spacing if it
were requested in the future by the airlines.  The
manufacturer, though, should take care in keeping the
additional cost for the convertibility down to an
absolute minimum in order not to lose marketability of
a radio which selects frequencies in 1 kHz increments
only.  The same applies to the frequency range of the
equipment.  Some users may desire a range of 2.0 to
30 MHz.  If the equipment were to operate over this
range, then response, interference rejection, etc.
specified for 2.8 to 24 MHz would also be applicable
to the increased frequency range.

3.2 Frequency Selection

The transceiver should be designed to utilize the serial digital
frequency/function selection system described in ARINC
Specification 720.  Two serial digital data input ports should
be provided, one labeled "Freq./Funct. Select Data Input Port
A" and the other "Freq./Funct. Select Data Input Port B".
(See Attachment 1 to this document for the connector pin
assignments.)  The receiver should determine which of these
ports should be open to admit data by reference to the binary
state of the tuning data source selection discrete.  It should
respond to data delivered to the "A" port and ignore data
delivered to the "B" port when the source selection discrete is
in the "ground" state.  It should respond to data delivered to
the "B" port and ignore data delivered to the "A" port when
the discrete is in the "open circuit" state.  The "ground" state
of the discrete is defined as a voltage between 0 and +3.5
VDC at the connector pin assigned to the discrete in
Attachment 1.  The maximum current flow in the discrete wire
in this condition should not exceed 20 mA.  The "open
circuit" state is defined as a voltage greater than +18.5 VDC
(+36 VDC maximum) at this pin or a resistance to DC ground
from this pin of greater than 100,000 ohms.

When the transceiver is installed in an aircraft in which a
dedicated control panel supplies tuning information, the data
bus from that panel should be connected to the "B" port on
the receiver.  The "A" port and the source selection discrete
are unused.  When the receiver is installed in an aircraft in
which a centralized radio management system is employed, its
normal control source should be connected to the "A" port, its
back-up source to the "B" port and the source selection
discrete wired in the manner described in the radio
management specification.

ARINC Specification 429, "Mark 33 Digital Information
Transfer System (DITS)", defined the format of the serial
digital tuning signal delivered to the receiver and

3.2 Frequency Selection (cont’d)

the word repetition rate (5 per second minimum).  Should this
rate fall below 5 per second (word removal from the bus
signifies tuning information source failure), the word sign/
status matrix indicate an invalid condition, or the word parity
fail to be odd, the receiver should flag its own data outputs as
invalid and remain tuned to the last valid frequency received.

NOTE: The re-entrant tuning capability should be pro-vided
as a option.  Refer to ARINC 559A for de-tails of
implementation.

3.3 Transmit to Receive Recovery

With the receiver squelch set to operate at 3 uV, the receiver
should recover after transmission to provide 90% of its output
at an input level of 10 uV modulated 30% at 1000 Hz in less
than 250 mS.

3.4 Choice of Sideband

As specified in further detail elsewhere in this Characteristic,
this equipment should employ only the upper sideband for
SSB operation and there is no requirement specified or
implied herein for either transmission or reception of the
lower sideband in either of the SSB modes.  The frequency
channel corresponding to the unused AM sideband will, in the
due course of time, be utilized as a discrete SSB channel and
with the carrier frequency so chosen as to permit upper
sideband operation on that frequency channel.

3.5 Transceiver Operation

3.5.1 Mode of Operation

The transceiver will not be required to operate in a double-
channel mode.  Operation in the simplex mode (receive and
transmit on the same channel) should prove adequate for all
anticipated uses.

3.5.2 Interlocks on Dual Systems

3.5.2.1 Tuning Interlock

Each system should contain interlocking circuitry tailored to
ensure satisfactory automatic tune-up when two systems are
installed on the same airplane.  The interlocking should be
effective for all combinations and manipulations of the pilot's
controls regardless of whether a common antenna or dual
antennas are employed.  When dual installations are used with
automatic antenna tuning units, interlocking circuitry should
be provided to prevent one system from being tuned or
operated while the other system is in the self-tuning process.
When one system is kept from tuning after channeling
because the other unit is retuning, the system should be
designed so that the one unit will automatically be retuned
after the other has completed its retuning.

When one unit is removed or its power is shut off, the inter-
lock system should not prevent the other system from
operating or tuning.  However, the design of interlocks should
be such as to assure no simultaneous operations of two
transmitters.

¢- 1-
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3.0  TRANSCEIVER UNIT DESIGN (cont’d)

3.5.2.2 Specific Provisions for Interlocking

The typical interlock consists of bringing out both sides of the
keying relay for use with an external interlock relay as shown
in Attachment 3.  With these provisions the installation
designer can provide a dual system interlock as he may
choose, utilizing external relays to provide the necessary
interlock contacts that may be required.  Such external relays
as may be required to operate simultaneously with the R/T
keying relay should not draw a total current of more than 0.25
amps at 27.5 VDC and they should be connected in parallel
with the "keyline interlock" leads from the R/T Unit with due
regard for the potential noise problems.

3.6 Receiver Design

3.6.1 Sensitivity

With a 1 microvolt (hard) signal, the signal plus-noise-to-
noise ratio should be 10 dB for SSB operation.  With a 4
microvolt (hard) signal, amplitude modulated 30% at 1000
HZ, the signal-plus- noise-to-noise ratio should be 10 dB.

3.6.2 Selectivity

3.6.2.1 AM-SSB Full Carrier

The bandwidth at the 6 dB down should be at least 5.5 kHz
and the skirt bandwidth at 60 dB down should not exceed 12
kHz.

3.6.2.2 Suppressed Carrier SSB

Receiver selectivity should conform with Attachment 6.

3.6.3 Receiver Frequency Stability

The basic frequency stability of the receiver should not be
more than 20 Hz difference between the actual transmitted
and the receiver frequency, without regard to Doppler effects.
This maximum frequency error of 20 Hz should be held under
all environmental conditions for which the equipment is
designed and should apply immediately after turn on.

Adjustments of the frequency to correct for slow random or
non-random drifts should be required no more often than
approximately every year (equivalent to a maximum of about
4,000 hours operating time).

The frequency reference means should be so designed as to
facilitate shop adjustments of the frequency when required,
and the set manufacturers should provide whatever facilities
or special test equipment or procedural instructions are
required to facilitate this checking as a routine shop operation.

There is no requirement, nor is it acceptable to include any
pilot-operated or front panel adjustments of the frequency
standard, or of any corrector circuits, to allow either pilot
adjustment or line service adjustment of the basic frequencies
using either WWV transmissions or other test facilities.  All
frequency adjustments are to be accomplished exclusively in
the overhaul shop, and the design of the equipment should be
such as to assure reliable and accurate frequency control in
the equipment for the period between shop overhauls.  It is
acceptable, however, for means to be provided whereby
qualified personnel may check the frequency accuracy of the
equipment in the aircraft or in flight using WWV

transmissions, if the manufacturer so desires, however, no
means are to be provided for correcting this error in flight or
during line maintenance.

3.6.4 Undesired Responses

All spurious responses, including image, should be down at
least 60 dB.  All spurious responses within the frequency
band of 2.8 to 24 MHz should be down at least 60 dB and
preferably 80 dB.

3.6.5 Audio Output

An audio output should be provided which is isolated from
ground.  A service control should be provided within the
transceiver for adjustment of the output level.  The adjustment
should vary the output from 5mW to 40mW into a 600 ±20%
ohm resistance load.  The nominal setting should be 10mW  at
1,000 Hz.  The output circuit should be able to endure a short
circuit (zero ohms) and open circuit, and should operate
normally after removal of the short or open.

3.6.5.1 Audio Source Impedance

The audio output circuit should present less than 20 ohms
impedance to the load circuit under all power-on conditions
(signal and no-signal) when measured using the Figure 1 and
Figure 2 methods of Attachment 9.  The audio output circuit
should present less than 50 ohms impedance to the load
circuit (measured using the Figure 2 method of Attachment 9)
when no power is applied to the unit.  The source impedance
limits should apply over the frequency range of 100 Hz to
6,000 Hz.

3.6.5.2 Output Regulation

With the output signal adjusted to 10mW into 600 ohms at
1000 Hz, the output voltage should not change more than
2dBV when the load is varied between 450 ohms and 2,400
ohms and by not more than 6 dBV when the load is varied
between 200 ohms and 20,000 ohms.  The above described
output regulation should also be true when tested using 350
and 2,500 Hz signals.

3.6.5.3 Gain

The receiver gain should be such that a 2 microvolt signal
modulated 30% at 1000 Hz will produce at least 40 mW of
output into a 600 ±20% ohm resistive level.

3.6.5.4 Hum Level

Hum and noise in the receiver output should be at least 40 dB
below 10 milliwatts output with a 1000 microvolt 30% 1000
Hz modulated reference input.

3.6.5.5 Frequency Response

The audio power output level should not vary more than 6 dB
over the frequency range 300 Hz to 2500 Hz with respect to a
reference level of up to 10 milliwatts established at 1000 Hz
with a constant input carrier level modulated 30%.  A sharp
cut-off in response below 300 Hz and above 2500 Hz is
desirable.  Frequencies above 3750 Hz should be attenuated at
least 20 dB and preferably 40 dB.

-¢ -5
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3.0  TRANSCEIVER UNIT DESIGN (cont’d)

3.6.5.6 Distortion

With an input signal of 1000 microvolts modulated with 1000
Hz and the receiver gain adjusted to produce 40 milliwatts
into a 500 ohm resistive load, the total harmonic distortion
should not exceed 7.5% with 30% modulation or 20% with
90% modulation (with the gain control reset to maintain the
output at 40 milliwatts), including any effects of the noise
limiter.

3.6.5.7 Voice Phase Shift Limit

With 1000 uV modulated with 1000 Hz and the output level
adjusted for 40 mW into a 600 ohm resistive load, the audio
output phase should not depart from that of the positive going
modulation envelope at the receiver input by more than -30
degrees or +120 degrees.

COMMENTARY

The phase shift limits of the audio output are different
from those of data/ SELCAL output due to the number
of stages required for the processing of each signal.

¢- 5-
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3.0 TRANSCEIVER UNIT DESIGN (cont’d)

3.6.6 Automatic Gain Control

The receiver output should not vary more than 6 dB with
input signals from 5 microvolts to 100,000 microvolts, and
should not increase by more than 2 dB up to a 1 volt input
level.  Variation of percentage modulation should have
negligible effect on the automatic gain control.  The receiver
should not overload with one volt of RF energy (hard) applied
to antenna terminals. Recovery time should be approximately
0.5 seconds.

3.6.7 RF Sensitivity Control and/ or Squelch Control

Inasmuch as some customers will desire to use an RF
Sensitivity Control while other customers will desire to use a
squelch control instead of an RF sensitivity control, the
receiver should be designed to operate with either one or the
other as the external control.  Both functions should be
controlled by the R/T Control Data Bus provided as shown in
the standard interwiring.  Note that although the standard R/T
Control Data Bus might permit both a squelch control and an
RF sensitivity control to be employed at the panel, the set
design need not permit operation of the receiver with both
controls as it is not expected that both controls will be used in
a particular aircraft installation.  The user will determine
which he wishes to employ in a particular aircraft, depending
upon the mode of operation employed with the SSB
equipment, and therefore, will decide whether a control panel
containing a squelch control, or a control panel containing an
RF sensitivity control will be utilized.  The control panel
should be so designed that a given R/T Unit will be capable of
operation in one group of aircraft in an airline equipped with
RF sensitivity controls and in another group of aircraft in that
same airline equipped with squelch controls.

NOTE: When HF operation is employed under conditions
where SELCAL is utilized it is generally deemed
advisable to operate the HF equipment with the RF
sensitivity at maximum so that SELCAL
transmissions will always be received.  Under these
conditions, it is usually impractical for an aural
monitor to be maintained on the circuit by the crew
members because of the heavy noise level on the
HF receiver.  Thus, if this mode of operation is
employed, it is extremely important that a highly
satisfactory squelch system be incorporated in the
HF equipment with provisions for manual control of
the squelch threshold.  In this case, the squelch
threshold adjustment would apply only to the
headphone output circuits and not the output
circuits so that SELCAL reception will be at full
sensitivity at all times, irrespective of the threshold
sensitivity of the squelch circuit employed for the
aural monitoring.  Manufacturers should recognize
the operational desire for a satisfactory squelch
system and endeavor to meet customer’s
requirements.

The range of the RF sensitivity control, when utilized should
be approximately 50 dB and should be essentially linear in dB
per unit of angular rotation of the linear control.  The range of
the squelch control should be the minimum required to effect
complete quieting of the receiver under the worst conditions

3.6.7 RF Sensitivity Control and/ or Squelch Control
(cont’d)

of noise.  The range of control provided for both RF
sensitivity and squelch should be divided into a minimum of
16 increments by the R/T Control Data Bus Circuitry.

COMMENTARY

No word structure is currently defined for
implementation of sensitivity or squelch control.  It is
envisaged that when the word(s) is defined, it will be
available on the frequency selection bus, precluding
the need for a separate input port.

3.6.8 Receiver SSB- Mode Linearity

3.6.8.1 Desired Signal Linearity

With the Receiver in the SSB mode with any two-tone test
signal corresponding to any signal level from threshold
sensitivity to 20,000 microvolts, the intermodulation product
(difference frequency of the two test tones) should be at least
40 and preferably 50 dB below the output of the two desired
tones.

Furthermore, at signal levels up to 100,000 microvolts, the
intermodulation product should be at least 30 dB below the
output of the two desired tones.

3.6.8.2 Interfering Signal Linearity

With a 1200 Hz single tone SSB signal applied, having any
level from threshold sensitivity level to 100,000 microvolts,
and with an interfering carrier applied three kHz higher in
frequency than the desired signal carrier frequency, it should
be possible to increase the level of this interfering carrier to a
level corresponding to at least 10,000 and preferably 100,000
microvolts before the 1800 Hz intermodulation product
equals the level of the 1200 Hz desired signal output.

3.6.9 Tone Tuning Signal

A tuning tone signal should be generated within the R/T unit
and should be mixed into the sidetone output channel at the
appropriate level required.  A service adjustment of this level
is desirable within the R/T Unit.  Within the R/T Unit the tone
signal should be generated whenever tuning is in progress.

3.6.10 SELCAL/ Data Output

An output isolated from ground having a source impedance of
300 ohm or less and independent of the voice output and its
associated squelch, noise limiters, audio compressors, etc.,
should be provided.  A service adjustment independent of the
voice or sidetone outputs should be provided within the
transceiver for output level adjustment.

3.6.10.1 Frequency Response

The total receiver frequency response should be such that no
more than a 3 dB difference in levels occurs for any two
SELCAL tones between 300 and 1500 Hz.
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3.0 TRANSCEIVER UNIT DESIGN (cont’d)

3.6.10.2 Distortion

With an input signal of 1000 microvolts modulated with 30%
mod 1000 Hz and the level adjusted to provide 0.5V output
into 600 ohms, the total distortion should not exceed 5.0%.

3.6.10.3 Phase Shift

There should be no phase inversion through the receiver.

3.6.10.3.1 SELCAL/ Data Phase Shift

With 1000 uV modulated with 1000 Hz and the output level
adjusted to 0.5V into 600 ohm resistive load, the audio output
phase should not depart from that of the positive going
modulation envelope at the receiver input by more than -90º.

COMMENTARY

The phrase shifts limits of the data/ SELCAL output
are different from those of the audio output due to the
number of stages required for the processing of each
signal type.

3.6.10.3.2 Differential Phase Delay

The differential delay through the receiver to audio
frequencies (f) from 300 Hz to 1.5 kHz should be less than
1/10f seconds.

3.7 Transmitter Design

3.7.1 Power Output

Power output should be measured in terms of peak envelope
power and measured directly in accordance with permissible
distortion and spectrum limits with the two tones applied to
the transmitter (rather than utilizing the method recommended
by CCIR).  Power output should be measured at nominal line
voltage working into a 52 ohm resistive load at the end of a 5-
foot RG-8U transmission line.  A proportionate reduction of
power output at the same distortion is permitted with reduced
line voltage below the nominal down to the minus 10% line
voltage limits.

The transmitter should be rated for continuous operation at
50% duty cycle of 5 minutes on (except as otherwise specified
in the following subparagraphs) at 55 degrees C ambient
temperature.

NOTE: Optional Minimum Output- Users recognize the
power limitations of the solid-state RF amplifiers (at
HF frequencies) available.  Thus, the users will
reluctantly accept, as a temporary expedient, the
reduction in RF power output, as  a manufacturers
option, provided:

A. The power output is not less than 200 Watts
PEP, and

B. The power output regulation with respect to
the input power, environmental conditions and
aging (maintenance run-down) will keep the
output power up to 200 Watts PEP throughout
the normal service life of the transmitter.

3.7.1 Power Output (cont’d)

Readers should note the need to recognize this
option in interpreting other Sections of this
Characteristic where it will be necessary to
substitute “200 Watts PEP” for “400 Watts
PEP” in applicable conditions.

COMMENTARY

During the development of ARINC 559A, 400W PEP
could not be achieved using solid-state devices,
therefore, a 200W PEP output was suggested in the
spec.  Many users have found the 200 watts of power
to be adequate and now have no interest in the higher
power.  Current technology in solid-state final output
stages will now permit a 400W PEP output.  Some
users are interested in the higher power and may elect
to have the capability in their new radios.
Manufacturers are urged to provide the 400W PEP
output power as an option and should make known to
the user the additional cooling required for that radio.
(See Section 2.6).

Users recognize the need to use two or more solid-
state devices in the transmitter final power amplifier
due to limitations in the present state-of-the-art. They
urge the designers to provide fully adequate protection
from “ripple effect” failure modes where a failure of
one component induces failures in other devices or
components.

3.7.1.1 Minimum Power Output with SSB Suppressed
Carrier Operation

The transmitter output should be 400 Watts PEP tested as
specified above.

3.7.1.2 Minimum Power Output Full Carrier SSB Operation

The transmitter output should be at least 100 Watts carrier
power with peak envelope power measured directly and
without exceeding the distortion limits.  If AM operations is
provided by the manufacturer (instead of full carrier SSB), the
transmitter should be capable of 100% modulation without
exceeding the distortion limits or the spurious radiation limits.
If full carrier SSB is provided by the manufacturer the
transmitter should be capable of the equivalent of 100%
modulation (sideband amplitude equal to carrier amplitude on
peaks) without exceeding the distortion limits or the spurious
radiation limits.  The design of the transmitter should be such
that 100% modulation or equivalent may be applied
continuously at the duty cycle specified in this Characteristic.

NOTE: Full carrier single-sideband operation is some-times
referred to as “AM Equivalent” or “AME”.

3.7.1.3 Minimum Power Output with FSK or Data
Transmission

When the input to the SSB equipment is in the form of an
audio tone to provide the necessary single-sideband FSK
transmission, or what would be the equivalent of CW oper-
ation on an offset frequency, the transmitter should provide a
CW output power in accordance with the definitions and
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3.7.1.3 Minimum Power Output with FSK or Data
Transmission (cont’d)

methods specified above at a PEP of 400 Watts based on a
duty cycle of one minute on and four minutes off, but with
continuous operation at this duty cycle.

NOTE: It is recognized that with some designs of SSB
transmitters it may not be possible to obtain 400
Watts PEP on a single frequency for data trans-
mission even with the lowered duty cycle specified
herein.  Manufacturers should note, however, the
desire of the user for the maximum practical CW
power rating at this reduced duty cycle for data
transmission and should endeavor to provide the
above rating.  If this is not practical, the
manufacturer should provide the highest CW power
rating that is practical for the circuit and devices
employed, and should ensure that when the system
is operated with the standard interwiring and control
functions and with signal inputs on the data link
audio input and with the pre-trigger signal applied,
the transmitter configuration proper for the
maximum CW power output should be established
automatically.  It is particularly important that there
be no need for external adjustments or gain settings
in the aircraft because of the lower CW power
rating of such a transmitter.

3.7.1.4 Maximum Power Output Limit

The maximum power output of the transmitter under any of
the modes of operation described above, should not, under
any circumstances, exceed 650 watts PEP as an all-out
maximum.

COMMENTARY

The purpose of this maximum power limitation is to
provide guidance to antenna tuner unit manufacturers
and airframe manufacturers so that they can be assured
of the maximum limit on power which they will ever
have to accommodate on an antenna tuner on a
particular aircraft.  For this purpose they are only
interested in the maximum level that can ever occur
under the worst possible combination of
circumstances.

With the original Characteristic No. 533, no power
maximum limit was established based on a previous
decision by the airline industry that all antenna tuners
should be designed with at least 1 kw PEP rating in
the knowledge that this was the power level employed
by earlier military SSB airborne equipment.  With the
advent of higher flying transport aircraft and with
much greater problems of high voltage insulation on
the antenna and in the antenna tuner, the airframe
manufacturers asked the industry to determine the
maximum power rating which would need to be
accommodated in a transport aircraft and establish
such a limit as  an  all-out maximum. Thus, based on a
400-watt transmitter which would never normally

3.7.1.4 Maximum Power Output Limit (cont’d)

exceed 450 watts under the usual operating conditions, a
figure of 650 watts as set forth above has now been
agreed to be the all-out maximum which must be
accommodated for safety.  The reason for choosing this
value is that set manufacturers have pointed out that it is
not economically practicable to critically control the
power level of transmitters against line voltage changes
and other circumstances and thus, a reasonable margin
between the nominal power rating and the maximum all-
out rating must be accepted.

3.7.2 Transmitter Frequency Stability

The basic frequency stability of the transmitter should not be
more than 20 Hz difference between the actual transmitted
and the carrier frequency, without regard to Doppler effects.
This maximum frequency error of 20 Hz should be held under
all environmental conditions for which the equipment is
designed and should apply immediately after turn on.

Adjustments of the frequency to correct for slow random or
non-random drifts should be required no more often than
approximately every year (equivalent to a maximum of about
4,000 hours operating time).

The frequency reference means should be so designed as to
facilitate shop adjustments of the frequency when required,
and the set manufacturers should provide whatever facilities
or special test equipment or procedural instructions are
required to facilitate this checking as a routine shop
operation.

There is no requirement, nor is it acceptable to include any
pilot-operated or front panel adjustments of the frequency
standard, or of any corrector circuits, to allow either pilot
adjustment or line service adjustment of the line service
adjustment of the basic frequencies using either WWV
transmissions or other test facilities.  All frequency
adjustments are to be accomplished exclusively in the
overhaul shop, and the design of the equipment should be
such as to assure reliable and accurate frequency control in
the equipment for the period between shop overhauls.  It is
acceptable, however, for a means to be provided whereby
qualified personnel may check the frequency accuracy of the
equipment in the aircraft or in flight using WWV
transmissions, if the manufacturer so desires, however, no
means are to be provided for correcting this error in flight or
during line maintenance.

3.7.3 Sidetone

The sidetone output (shared with the audio output) should
have a source impedance of less than 50 ohms, and should
provide an output level of 40mW into a 600 ± 20% ohm
resistive load when the transmitter is amplitude modulated
90% at 1000 Hz. A service adjustment independent of the
receiver audio output service adjustment shall be provided to
adjust the output level.  The adjustment shall provide for a
variation from 5 mW to 40 mW. The nominal setting should
be 10mW RMS to 1000 Hz. The RF power required to
operate the sidetone should be obtained from a source as
close as practical to the transmitter power output connection.

-¢ -1

-¢ -1



ARINC CHARACTERISTIC 719 - Page 11

3.0 TRANSCEIVER UNIT DESIGN (cont’d)

3.7.4 Microphone Input

The system should work with microphones designed as per
ARINC 538A and ARINC 559A.  Equipment manufacturers
are encouraged to design microphone input-circuits in future
equipment according to the following standards:

(a) Excitation voltage:  16 VDC.
(b) Filter-network resistance:  200 Ohms.
(c) Load resistance:  150 Ohms.

3.7.4.1 Speech Processing and Automatic Modulation
Limiting

It is desirable that some form of speech processing be
included with sufficient extra gain, still meeting the
microphone input level requirements of Section 3.7.4.
Service adjustment provisions are to be included to allow
setting the speech processing to the desired amount.

Whether or not speech processing is included, automatic
modulation limiting should be provided such that when
adjusted for proper input level as in Section 3.7.4, and with
full rated PEP output as in Section 3.7.1, an increase of 10 dB
in the steady-state input signal level should not result in
spectrum output extending beyond the limits.

COMMENTARY

As explained in the note under Section 3.7.4 above,
the foregoing specification requirements are for design
purposes and have no relation to the adjustment
procedures that will be employed in an actual
operating environment.

Users stress the importance of speech processing especially in
transmitters where the RF power output is limited to 200
Watts PEP as described in Section 3.7.1.  In such equipment
the designer should optimize the speech processing to
compensate for the loss of communications effectiveness due
to the reduction in RF power output.  Hopefully, the new 200
Watt PEP transmitters will equal or exceed existing 400 Watt
PEP (ARINC 533A)  transmitters in providing effective
communications.

3.7.4.2 Frequency Response and Spectrum Limits

NOTE: Notwithstanding the FCC, ITU, and ICAO
regulatory standards for bandwidth, spectrum
control and channel spacings, those standards were
deliberately minimized because those Agencies
knew the airborne hardware performance was
controlled by the airline specification process to
ensure future system compatibility as the
evolutionary introduction of SSB makes more
channels available.

The single most important performance feature to
provide for the future and to ensure satisfactory
operation when the other halves of the AM channels
are employed for SSB is the transmitter spectrum
control specified in this Section.  The experts point
out that (for HF operation) it is not receiver
selectivity that sets the limitation on how

3.7.4.2 Frequency Response and Spectrum Limits (cont’d)

well a receiver rejects an adjacent channel:  it is
transmitter spectrum control (particularly the control
of the third-order distortion) that determines how
satisfactory the operation adjacent channels will be.
But to make the spectrum control even more difficult
(and more important!) the equipment must ensure
satisfactory spectrum control with future channels
spaced 3 kHz and with carriers (either transmitted or
suppressed) spaced 3 kHz apart.  The background of
why this is necessary, and of extreme importance, is
explained in Appendix 7, with additional technical
detail in Appendix 5.

The overall frequency response measured from the
microphone audio input should not vary more than ± 6 dB
from the 1000 Hz reference level through the range of 350 Hz
to 2500 Hz.

Suitable transmitter circuit filtering should be employed, and
the linearity of the transmitter should be such, as to assure the
following spectrum limits, when checked with a two-tone test
on SSB-suppressed carrier or SSB-floating carrier
transmission:

(a) All spectrum components at a frequency lower in
frequency than 100 Hz below the carrier frequency
and higher in frequency than 2900 Hz above the
carrier frequency should be attenuated by at least 30
dB.

(b) All emissions lower in frequency than 3.1 kHz
below the carrier frequency and higher in frequency
than 5.9 kHz above the carrier frequency should be
attenuated by at least 40 dB.

(c) With the exception of emissions on a harmonic of
the desired frequency all other spectrum
components lower in frequency than 6.1kHz below
the carrier frequency and higher in frequency than
8.9 kHz above the carrier frequency should be
attenuated by at least 54 dB and preferably 60 dB or
more.

(d) Any emissions on a harmonic of the desired
frequency should be down at least 43 dB below
PEP (as measured in a 52 ohm load at the end of a
5-foot transmission line and connected to the output
of the receiver-transmitter unit).  All
intermodulation distortion and spurious radiation
should be at least 60 dB below PEP.

These requirements should be met with the introduction of
any modulating tone or tones either inside or outside the
transmitter frequency response bandwidth.
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3.7.4.3 Transmitter Distortion

With transmitter power output on single-sideband of 400
watts PEP and with sinusoidal modulating inputs the
distortion as indicated on an external monitor detector
should not exceed 10%.

With the sideband peak level equal to carrier level while
employing sine wave input on SSB-full carrier trans-
mission, the distortion as read on a linear monitor detector
on the RF signal should not exceed 25% at the 400 watt
PEP output level.

It is recognized that the spectrum performance
characteristics of the transmitter set forth in Section 3.7.4.2
are far more stringent on the design of the transmitter and
its linearity than is this requirement for distortion of the
audio signal.

NOTE: In the event that a manufacturer chooses to
exceed the specified power output specified
under Section 3.7.1 or wishes to design an SSB
System complying with ARINC Characteristic
719 in all respects except with a lesser rated
power output than specified in Section 3.7.1, it
should be understood that the transmitter
distortion be within the limits as specified above
and with spectrum limitations as set forth in
Section 3.7.4.2 and with the automatic
modulation limiting of Section 3.7.4.1, but with
each of these test requirements modified watt
figure specified under Section 3.7.1 of this
Characteristic.  In other words, it is not
considered acceptable for a set manufacturer to
rate his SSB equipment at a power rating based
on a dummy load test of the equipment and then
meet the requirements of spectrum and distortion
at an entirely different power rating level.  For
purposes of this ARINC Characteristic, the power
output rating of the equipment is considered to be
than output at which the distortion and spectrum
limitations specified herein can be met or
exceeded.

Distortion should be measured at the 200 Watts
PEP (rather than 400 Watts) level where the
manufacturer has exercised his option to provide
a reduced power output as described in Section
3.7.1.1.

3.8 Data Transmission and Reception

3.8.1 Background of Data Link

The users considered proposals to discontinue the long
established industry practice of including actual circuitry
and other hardware provisions for a future automatic data
transmission system.  They found sufficient industry
interest in these features to justify the small increases in
equipment complexity and cost due to these provisions.  A
detailed account of the background may be found in
Section 6.1 of ARINC Characteristics 559A.

3.8.2  Data Link Audio Input to the Transmitter

A separate pair of transmitter audio input leads, labeled
“data in-hot” and “data in-cold” should be provided,
isolated from ground and from other internal circuitry for
DC and having an input impedance preferably of 600
ohms, but acceptably of 100 ohms, and with sufficient gain
provided to allow full modulation of the transmitter over
the audio frequency range with not more than 1.6 volts
RMS input at any frequency (1.0 volts RMS if a 100 ohm
input is employed).  A service adjustment should be
provided independently of the microphone audio input to
the transmitter to control the input level.  No wave form
processing should be provided on this input circuit,
however, modulation limiting (similar to that for voice
operation but with no clipping) should be provided so that
with the service adjustment properly set initially, the input
signal can be increased to a level of at least 10 dB and
preferably 20 dB above the preset value without the
transmitter exceeding the spectrum limits and without
distortion of the tone data signals.

COMMENTARY

When operating in the suppressed carrier single-
sideband mode (as would be normal for most
applications with data transmission), it is expected
that the actual keying of the transmitter will be
effectively accomplished by the presence or absence
of the data input tone signals.  As explained in a
subsequent Section of this Characteristic a “pre-
trigger” signal, which will probably be an absolute
necessity on VHF equipment, can be dispensed with
by using the keying capabilities of the SSB
transmitter from the introduction of tone signals,
and which is a very practicable means of keying the
transmitter quickly and easily for data transmission
purposes.  The only alternative to providing
automatic keying operation of the transmitter by
form of electronic keying in the “keyline” circuit as
was provided in the earlier HF SSB equipment.

Obviously when full carrier single-sideband
operation is employed, keying of the transmitter by
turning on and off the data tone signal is not
satisfactory, however, the industry has agreed that it
is very unlikely that this equipment covered by
ARINC Characteristic No. 719 would be used
extensively in the full carrier SSB mode for data
communication purposes.

3.8.3 Data Link Audio Input Frequency Response

The overall frequency response (as measured in Section
3.8.2 from the data link audio input) should not vary by
more than ± 6 dB from the 1 kHz reference level over the
frequency range of 350 to 2500 Hz.

3.8.4 Data Link Output from HF Receiver

An output circuit isolated from DC ground and having  a
source impedance of 100 ohms should be provided, which
should supply an open circuit voltage output of 0.5 volts
RMS with a receiver input signal either AME or SSB
selected by the function and mode selector switch and at a
level as specified in this Characteristic and should have a
frequency response within ± 6 dB of the 1 kHz reference
from 350 Hz to 2500 Hz.
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3.0  TRANSCEIVER UNIT DESIGN (cont’d)

3.8.4 Data Link Output from HF Receiver (cont’d)

Furthermore, for SELCAL tones over the frequency range
of 300 Hz to 1500 Hz there should be no more than 6 dB
difference between the responses at any two frequencies
within this range.

This data link output should not pass through the noise
limiter nor should it be affected by the squelch circuits
(operation of the squelch to shut off the aural output of the
receiver should not shut off the data link output circuit)
and this output should be taken from which ever detector is
being employed in accordance with the position of the
mode switch at the time.  Separate service adjustments to
adjust the level of this output on each of the two modes
should be provided, however, the setting of the control(s)
should not affect the impedance or frequency
characteristics of this output circuit.

3.8.4.1 Special “SELCAL Output” Circuit From HF AM
Receiver Detector

SELCAL operation is an absolute necessity on HF
communications circuits and yet SELCAL cannot operate
effectively in the suppressed carrier single-sideband mode
where reception is by means of locally inserted carrier (the
frequency translation error is too great and would have to
be reduced to less than one cycle to ensure reliable
operation of SELCAL), and thus, SELCAL operation
ground to air will always be conducted by means of a full
carrier transmission from the ground and with reception in
the air by means of an AM detector rather than by the SSB
suppressed carrier means usually employing a product
detector.  Therefore, to ensure satisfactory SELCAL
operation at all times regardless of the position of the
function and mode selector switch the receiver should be
designed in such a way that the AM detector with its
associated carrier passband will always be operative
regardless of the position of the mode selector switch and
with this AM detector fed into a “SELCAL” output circuit
having electrical characteristics identical with that of
Section 3.8.4 except that it should not be switched from
one detector to the other with the function selector switch,
and with the output brought out on separate pins of the rear
connector, and with its own service adjustment for setting
the output level.

3.9 Keyline

The transmitter PTT keyline (MPIC) should be enabled
only when the transceiver is in the Voice mode, i.e., Voice/
Data Select Pin MP2D is open circuit.  The transmitter data
keyline (MP1K) should be enabled only when the
transmitter is in the Data mode, i.e., Voice/ Data Select Pin
MP2D is externally grounded.

¢- 1-
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4.0  ANTENNAS

4.1 Antenna Tuner

The Standard SSB interwiring in Attachment 1 shows con-
nections to the “symbolic” antenna tuner leads designated by
the letters (A) through (P), however, these do not represent
any particular antenna tuner but merely the generic functions
of essentially all tuners.  Attachment 5 tabulates these
symbolic function leads in terms of specific pin connections
and connector types for various antenna tuners which are
presently designed or implemented.  Further guidance for
antenna installations is provided in Appendix 0.

4.2 Radio Frequency Input Characteristics

The antenna tuners should provide, in the order to be
compatible with the SSB equipment covered by this
Characteristic, a match from the antenna system to the 52 ohm
(or 50 ohm) transmission line corresponding to a standing
wave ratio of 1.3:1 or less.

NOTE: Some older antenna tuners which may be en-
countered in retrofit installations are reported to
have a standing wave ratio as high as 1.6:1.

COMMENTARY

As the SSB equipment can only provide full power
output capability when the antenna tuner SWR is kept
low, it is naturally important from the user’s
standpoint to obtain the best possible SWR in the
antenna tuner.  Furthermore, with SSB equipment the
set designer finds difficulty in automatically limiting
the power output satisfactorily in all cases (as is
necessary to keep the distortion and spurious
transmitter output to the required figure) when the
SWR is not held to the 1.3:1 figure.  Thus, although in
the practical case with long transmission lines, the
SWR at the SSB transmitter may be somewhat lower
than the SWR at the antenna tuner, the user cannot
depend on this and he does not desire this, because
this implies a lossy transmission line, which in turn
represents a power loss which is equally unacceptable
to the user.  Accordingly, antenna tuner unit designers
are strongly encouraged to provide the lowest possible
standing wave radio (even below 1.3:1 where
practical) and new designs on to develop a suitable
modification on existing designs to make them most
effective with SSB equipment corresponding to this
Characteristic.

4.3 Automatic Control of SSB R/T Power Output

Because of the practical problem of compatibility with
existing tuners providing only 1.5:1 SWR, set designers are
encouraged to provide automatic control of SSB power output
through a sensing of the change in SWR or other parameter,
to keep the spurious signal generation always within the
specified limits.

4.4 Antenna Impedance Characteristics and Frequency
Coverage

Inasmuch as the antenna tuner will usually be designed to
operate specifically with a general class of antenna

4.4 Antenna Impedance Characteristics and Frequency
Coverage (cont’d)

types covering a specific frequency range, this Characteristic
will not set forth any specific antenna impedance
characteristics for new antenna tuners.  In general there is a
need for both the universal type of antenna tuners suitable for
many different aircraft, and the special purpose type designed
for most efficient and effective operation in a particular
aircraft having a specific antenna characteristic, and it is,
therefore, the economics of the airframe design which will
dictate the antenna tuner design.

4.5 Band Information

It has been the practice in the past for some antenna tuners to
utilize band information from the control panel or directly
from the transmitter to simplify the antenna tuner design and
eliminate the need for specialized sequential operations of the
tuner, or in some units the band information has been
employed merely to speed up the operation of the tuner when
the band information is available, yet the band information
would not be required for actual operation of the tuner.

4.6 Power Handling Capability

Although previous industry discussion of many years ago had
led to the conclusion that antenna tuners should be designed
with adequate power handling capacity to accommodate at
least a 1 kw PEP, it has subsequently been determined (Spring
of 1965) that such a power handling capacity on civil aircraft
is not necessary.  The figure of 650 (maximum, maximum!)
watts PEP now set forth is deemed to be more realistic for the
guidance of antenna tuner manufacturers.

4.7 Tuner Pressure Fault Line

Inasmuch as a pressurized antenna tuner is probably a
necessity for many jet aircraft, it is important to assure that the
pressurization is satisfactory within the antenna tuner before
the transmitter is allowed to operate.  Some manufacturers
choose to provide a purely mechanical means of checking the
pressurization as a maintenance check on the ground while
other antenna tuner designers prefer to utilize some form of
pressure switch within the antenna tuner unit which can be
optionally used by the customer in several ways.  Either the
leads from the pressure switch could be extended to a point in
the aircraft where ohm-meter checks could be accomplished
or, if the customer so desires, the pressure switch line could
be connected in series with the keyline of the particular
transmitter involved so that the transmitter will automatically
be kept from operation when pressurization is not adequate in
the tuner.  Whether or not the customer feels that the pressure
switch reliability is sufficient to allow its connection in series
with the keyline is the airframe manufacturers and the
customers decision, however, when such a pressure fault line
is provided in the antenna tuner it is preferable that for
interchangeability reasons, this be in the form of a pair of
contacts within the tuner, completely isolated from ground or
power sources and  which will be closed whenever the
pressurization within the tuner is adequate.

The pressure fault line pin connections are not set forth in
Attachment 5, nor are any interconnections of these pressure
fault lines shown in the standard interwiring of Attachment 2
as this will be a customer option.
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5.0  AUTOMATIC TEST EQUIPMENT PROVISIONS

5.1 General

To enable Automatic Test Equipment to be used in the bench
maintenance of the ARINC 719 HF/SSB Transceiver, an ATE
connector insert (TP) has been provided.  The connector and its
cover should be totally contained within the form factor
prescribed in Section 2.2.1 and the related NIC 600 racking
standards.

This connector should be fitted with a suitable cover to prevent
damage to the contacts and entry of contaminants into the
connector while the equipment is installed or being moved
between the shop and aircraft.  This cover should be secured to
the T-R Unit by a suitable means so as to prevent loss.

The circuits made available on this connector may also be used
in shop maintenance with manual test equipment.

5.2 Unit Identification

Six pins on the ATE connector insert should be reserved for the
implementation of a “resistor coding” scheme for unit
identification by the ATE, in which a 1% tolerance resistor is
connected from each pin to a common ground in a “star”
formation.  Values selected should correspond to the standard
10% increments in resistance in order to prevent ambiguities
resulting from tolerance build-up and aging.  The power
handling capability of each resistor need not exceed 0.1 watt.

5.3 Pins Allocation

Two pins should be allocated to each of the following functions
and one pin to the “star formation common” (i.e., DC chassis
ground).

TP1A - TP1B Manufacturers Identification (Resistor
values to be registered with ARINC
when selected)

TP1C - TP1D Part No. or Type No. of the Equipment

TP2A - TP2B Modification Status of the Equipment

TP2C Network Common (Resistor “Star”
Points)

IMPORTANT NOTE:  Resistor codes for manufacturers
identification will be recorded by ARINC in order to prevent
duplication.  Such registration, however, should not be confused
with assignment.  It is the responsibility of each manufacturer to
select a code and inform ARINC of his choice.  Code
assignments for equipment part number and modification status
are entirely the province of the manufacturer and do not require
registration with ARINC.

5.3 Pin Allocation (cont’d)

COMMENTARY

Equipment designers may wish to note that it is probable
that the equivalent of an open-circuit relay contact will
be present at each connector pin used in the automatic
test sequence during the time the test is in progress.  In
practice this is the equivalent of connecting a 100 pF
capacitor from each pin to ground.

5.4 Use of ATLAS Language

Equipment manufacturers should note that the airlines desire to
have HF Transceiver test procedures intended for execution by
automatic test equipment written in ATLAS language described
in ARINC language described in ARINC Specification 616. -¢ -1
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6.0  BUILT- IN TEST EQUIPMENT (BITE)

6.1 Built- In Test Equipment (BITE)

The HF/SSB System described in this Characteristic should
contain Built-In Test Equipment (BITE) capable of detecting
and annunciating a minimum of 95% of the faults or failures
which can occur within the HF Transceiver and as many faults
as possible associated with the antenna, frequency controllers
and their interfaces with the HF/ SSB Transceiver.

BITE should operate continuously during flight.  Monitoring of
the results should be automatic and the BITE should
automatically test, detect, isolate and record intermittent and
steady state failures.  The BITE should display system condition
and indicate any faulty LRU’s upon activation of the self-test
routine described in Section 6.4.  In addition BITE should
display faults which have been detected during in-flight
monitoring.

No failure occurring within the BITE subsystem should
interfere with the normal operation of the HF/ SSB Transceiver.

COMMENTARY

Sufficient margins should be used in choosing BITE
parameters to preclude nuisance warnings. Dis-
crepancies in HF/SSB System operation caused by
power bus transients, EMI, ground-handling, servicing
interference, abnormal accelerations or turbulence
should not be recorded as faults.

6.2 BITE Display

The HF/SSB System should have a System/LRU status display
on the front panel.

The display, as a minimum should be composed of one red and
one green LED.  Green should indicate “good” and red should
indicate detection of a fault.  The display should be energized
only when BITE is activated locally by the control located on
the front panel or a remote activation signal.  Multiple red
LEDs should be used to indicate failures in subsystems when
appropriate.

COMMENTARY

Most users desire an alpha-numeric display to present
fault information to line maintenance personnel.  The
desire includes presentation of the information in the
form of easily understandable text --- not coded!  The
airlines do not want the maintenance personnel to be
burdened with carrying a library of code translations.
The airlines would like to have the fault analysis cap-
ability of BITE using the alpha-numeric display equal to
or surpassing the capability currently realized with shop
Automatic Test Equipment.

The use of LEDs on equipment, even though considered
inadequate, is described in this section to provide
guidance to manufacturers currently using LEDs for
BITE.  The guidelines are intended to aid in achieving
consistency in BITE operation between units supplied
by different manufacturers.

6.3 Fault Monitor

The results of in-flight or ground operations of BITE should be
stored  in  a  non-volatile  monitor  memory.

6.3 Fault Monitor (cont’d)

The size of the memory should be sufficient to retain detected
faults during the previous ten flight legs.  The data in the
monitor memory should include flight-leg identification, fault
description, and faulty LRU.

The contents of the monitor memory should be retrievable by
BITE operation or by shop maintenance equipment.

COMMENTARY

A question which must be considered by the equipment
designer is, “What is the scope/purpose of BITE?”  It
appears from the unconfirmed failure data that is
available from repair shop operations, that there is a
good deal of merit in considering storage of data which
will identify the Shop Replaceable Unit (SRU).  BITE
should be used to detect and isolate faults to the LRU
level and it should also provide fault isolation
information at the SRU level.

6.4 Self- Test Initiation

The momentary depression of the push-button on the front
panel of the LRU should initiate a unit/system self-test.  The
self-test routine should start with an indicator test in which all
indicator elements are activated simultaneously.  If the self-test
routine detects a fault, the “all on” indication should be
deactivated leaving the appropriate “fault” indication activated.
If no fault is found, the contents of intermittent fault memory
should be reviewed.  Only the four most recent flight legs
should be considered.  If no fault is recorded, the “all on”
indication should be deactivated leaving the “normal”
indication visible.  If an occurrence of a fault on one of the four
earlier flight legs is detected, the appropriate “fault” indication
should be activated.  The activated indications should remain
visible until the line maintenance mechanic presses the self-test
button a second time or a “time-out” period of approximately
ten minutes expires.

COMMENTARY

Selection of four of the number of flight legs for which
intermittent fault memory should be examined for the
line maintenance BITE function was made in the belief
that it could be reduced as confidence in the BITE was
built up.  Manufacturers are urged to make this number
easily alterable in their BITE implementations.

Currently there are no display provisions for
differentiation of stored faults from faults from faults
detected during the self-test routine.  Discussions in the
past have not uncovered any significant benefits of such
differentiation for maintenance personnel in the trouble-
shooting mode.  However, depending on how BITE is
implemented, problems with lack of differentiation
between display of stored faults and self-test faults may
be realized.  If faults in units external to the central LRU
were stored in the LRU fault memory and the
maintenance personnel replaced the external LRU, the
central LRU fault memory would retain the fault.  A
post-maintenance self-test initiation would display a
(stored) fault regardless of the self-test results.  Due to
the lack of differentiation, maintenance personnel will
be

¢-  5-
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6.0  BUILT- IN EQUIPMENT (BITE) (cont’d)

6.4 Self-Test Initiation (cont’d)

uncertain of the success of the maintenance action.
Where BITE does store faults of external units,
differentiation between stored and self- test faults may
have merit.

6.5 Monitor Memory Output

The BITE Monitor Memory output should consist of the
following:

(a) An output to the display located on the LRU,
indicating system and LRU status.

(b) An output of undefined format which should be
made available at the ATE segment of the connector
located on the Interrogator Unit.

The monitor memory should be capable of being reset in order
that stored faults will not be carried over once an LRU
replacement or repair has been effected.  The reset should be
initiated only by shop maintenance.

COMMENTARY

Many users have expressed interest in transferring and
storing fault information in a central unit.  The unit
would be the heart of a Fault Isolation and Detection
System (FIDS).  The FIDS Unit could be internal to a
central unit of a large avionics system or could be a
stand- alone unit.  A FIDS Unit in order to act as a
collector of fault information would be fed fault data
from external LRUs.  It is envisaged that fault data
words will be transmitted via the normal DITS output
ports of the external LRUs.  The FIDS input ports would
monitor the DITS buses and extract the word(s)
assigned for transmission of the fault data.  If such a
system were to be implemented, the LRU BITE memory
could be the source of the fault data.

¢- 5-



REPLACEMENT PAGE REVISED:  September 5, 1980
ARINC CHARACTERISITC 719 – Page 16

ATTACHMENT ZERO

NOTES PERTAINING TO ATTACHMENTS

NOTE 1: Wire Types should be shielded, twisted or twisted and shielded as indicated where protection from
electromagnetic interference (EMI) is deemed appropriate in Attachment 1.  All shielded wires should have an
insulating jacket over the shield to prevent intermittent grounds.  All shields for analog circuits are to be
grounded at one end only and to the same ground stud.  Shields for digital circuits should be grounded at every
break point.

NOTE 2: Wire “Type” and “I-R” needs are set forth in this Characteristic to more accurately define the standard
installation.  The maximum current each circuit should accommodate is set forth as amperes in column I.  The
designation “D” refers to a “Dry” circuit where the current is less than 10 milliamperes.  The maximum circuit
resistance in ohms is set forth in column “R”.

These specific needs supersede the general guidance set forth in ARINC Report 414.  Details on the “Type” of
wire which should be used to provide the degree of noise protection needed in the Standard Interwiring is
described in Note 1.

NOTE 3: The “115 volt AC out” power circuits from the SSB R/T Unit provided on pin BP9, may be employed for
various functions within the antenna tuner.  However, the maximum drain from the R/T Unit is not expected to
exceed the value set forth in Attachment 1.

NOTE 4: A three-phrase ganged circuit breaker of the size shown in Attachment 1 should be provided in the standard
installation.  Equipment designers should, however, observe the guidance set forth concerning primary power
failures in any one of the three- phrases that may not be protected by the circuit breaker.

NOTE 5: Inasmuch as audio and sidetone outputs from the receiver are fairly low impedance, the mixing circuit for the
audio and sidetone should take into consideration any possible interaction due to squelch operation and audio
volume control adjustment.

As pointed out in Note 6, below, any external relays required for sidetone or muting operation should be
connected as explained in Note 6.

NOTE 6: The Attachment 2 interwiring does not show the interconnections of the interlock with any other HF
equipment in the aircraft.  It should be noted that the keying relay in the R/T Unit cannot operate unless the
“keyline” lead is energized external to the R/T Unit with 27 VDC.  The “keyline” lead is connected to ground
through the usual push-to-talk switch on the microphone as detailed in Attachment 3, or this lead may be
grounded automatically by the antenna tuner, using functional lead (F) as a means of providing automatic
tune-up.  With most sophisticated antenna tuners, the 27 volt DC power for the keyline interlock lead is
provided through the connection of the functional lead (G) on the usual antenna tuner.  The tuner either
supplies its own 27 VDC to this lead through appropriate control circuitry or it may employ function lead (P)
to obtain 27 VDC from the R/T provided on pin BP11.  When the SSB equipment is employed with an
antenna tuner not providing such a keyline interlock, the user must run a jumper (in the junction box) between
pins BP1 and MP5H on the R/T Unit to energize the keyline interlock lead and hence the keying relay.

When external relays are employed to provide special interlock functions or to supply sidetone or audio
muting in accordance with Note 5, all such relays in a particular installation should be designed to operate on
a total current drain less than 0.25 amperes at 27 VDC and the coils of all such relays should be paralleled
with the “keyline” lead MP1K and the “keyline interlock” lead MP5H, noting the special case of some tuners
explained in Note 9 which draw a pulse current.

NOTE 7: The letters in parentheses under the column “antenna tuner” are not specific pin connections on any specific
connector but are symbolic connections which are interpreted in terms of specific antenna tuners in the table
of Attachment 5.  No attempt is made in the interwiring of Attachment 1 to show other circuitry and wiring to
the antenna tuners other than the standardized interconnections with the SSB System which are specifically
shown for symbolic connections (A) through (P).  The installer should refer to the antenna tuner
manufacturers’ manuals and instructions for further information on the various applications of the specific
antenna tuners.

In Attachment 5 the 400 VDC to symbolic pin (M) on the Antenna Tuner has been reduced to 250 VDC.
Since none of the Antenna Tuners referenced in Attachment 5 need 250 VDC, no pin is assigned for this
function on ARINC 719 equipment.

¢- 1-
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ATTACHMENT ZERO (cont’d)

NOTES PERTAINING TO ATTACHMENTS

NOTE 8: The 27 VDC output on pin BP 11 should supply an impulse relay in some models of antenna tuners.  The
average current drawn by the antenna tuner should not exceed ½ amp.  However, the peak current may be as
high as 8 amps for a maximum duration of 20 milliseconds.  The aircraft interwiring should take this peak
load condition into consideration.

NOTE 9: A tune power provision has been deemed necessary on this equipment.  Pin MP5C on the R/T Unit should be
connected to functional lead A on the antenna tuner.  A ground on this line while the antenna tuner is tuning
should reduce the RF output power of the R/T Unit, operate the AM relay, and activate a tune tone circuit to
supply a tuning tone to the aircraft audio system.

NOTE 10: Pin assignments shown are for ARINC 559A-compatible control panels.  Details on pin functions for the
optional re-entrant tuning system may be found in ARINC Characteristic 559A.

NOTE 11: Some certifying authorities may require that the transmitter be disabled and a warning tone generated in the
audio system when the receiver is tuned to a radio frequency on which the transmitter is unable to transmit
because of limitations to the aircraft antenna tuning unit.  Pin MP5J is reserved for selection of either a
narrow (2.8 to 23.9999 MHz) range or a wide (2.0 to 29.9999 MHz) range of operation.  An “open” pin
selects the narrow range and a grounded pin selects the wide range.  If the narrow range is selected and an
attempt is made to operate the transceiver outside the 2.8 to 23. 9999 MHz range, a warning tone is produced
in the audio output and the transmitter is disabled.

NOTE 12: An “open” on pin MP3A selects SSB operation and a “ground” selects AM operation.  An “open” on MP3B
selects USB operation and a “ground” selects LSB operation.  These pins select modes only when re-entrant
tuning is selected on MP5J.

NOTE 13: Some specialized radios use Pin MP2A as a CW keyline.  However none of these radios are expected to be
used by the airlines.  Pin MP2A has been reserved to promote interchangeability.

NOTE 14: Future Spare (Contact)  Contact positions in equipment-mounted service connectors labelled “Future Spare
(Contact)” should be furnished with contact hardware (pin or socket as appropriate) and provisions made
within the equipment for their easy use.  Contact positions labelled “Future Spare” may or may not be
furnished with connector hardware at the equipment manufacturer’s discretion.  Contact hardware need not be
provided in either type of contact position in aircraft-mounted rack connectors.  The “Future Spare (Contact)”
positions will be the first to be used if and when additional contact assignments are needed.

NOTE 15: When three-phrase power is supplied through these pins, the “state” of power control relay is controlled by
Pin MP5D.  A “ground” on pin MP5D should turn the radio “on”.  An “open” on pin “MP5D” should turn the
radio “off”.

NOTE 16: Pin MP2F is connected internally to pin MP1B.  Pin MP2F can be jumpered to pin MP2B to obtain internal
grounding or it may be connected to an external ground.

NOTE 17: For control panels utilizing liquid crystal displays, a “ground” on pin 6 initiates a test of static displays.

¢- 1-
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ATTACHMENT 1
STANDARD INTERWIRING

FUNCTION 1 WIRE I/R       2 TRANSCEIVER CONTROL PANEL ANT. TUNER     7 OTHER

HI D - 5 MP1A o
Mike Input LO D - 5 MP1B o To Mike

PTT HI D - 5 MP1C o o  (F)  o
Audio/ Sidetone HI D - 5 MP1D o Audio          5
Output LO D - 5 MP1E o Circuits
Data HI D - 5 MP1F o
Output LO D - 5 MP1G o To
Data HI D - 5 MP1H o Data Link
Input LO D - 5 MP1J o
Data Keyline D - 5 MP1K o
RESERVED (CW Keyline)  13 MP2A o
Audio Ground D - 5 MP2B o Audio System
Mike Input PTT LO D - 5 MP2C o To Mike
Voice/ Data Mode Select D - 5 MP2D o o  12  o Tuning System
Key Event D - 5 MP2E o Flt. Recorder or other
Mike Input (Gnd) D - 5 MP2F o 16
Future 14 MP2G o
Spares MP2H o

MP2J o
MP2K o

SSB/ AM Discrete D - 5 MP3A o Mode          12
LSB/ USB Discrete D - 5 MP3B o Select
SELCAL HI D - 5 MP3C o SELCAL
Output LO D - 5 MP3D o Circuits
Freq. Sel. A D - 5 MP3E o
Port “A” B D - 5 MP3F o
Freq. Sel. A D - 5 MP3G o o  9
Port “B” B D - 5 MP3H o o  10
Port Select D - 5 MP3J o o  11
Blower Control D – 5 MP3K o
Future MP4A o
Spares 14 MP4B o
(Contact) MP4C o

MP4D o
MP4E o
MP4F o
MP4G o
MP4H o

Future Spares MP4J o
MP4K o

Chopper Control D - 5 MP5A o
Rechannel Pulse 1 - 1 MP5B o o  H
Tuner Power      9 1 - 1 MP5C o o  A
On/ Off Relay 0.1 - 10 MP5D o o  5
RF Squelch D - 5 MP5E o o  14
RF Sense D - 5 MP5F o o  13
Future Spare MP5G o
Relay Interlock  6 D – 5 MP5H o o  (G)  o Interlock
Narrow/ Wide Range Select MP5J o          11

MP5K o o  A
MP6A o o  B
MP6B o o  C
MP6C o o  D
MP6D o o  E

RESERVED   10 MP6E o o  F
(Re-entrant tuning) MP6F o o  G

MP6G o o  H
MP6H o o  J
MP6J o o  K
MP6K o o  L

¢- 1-
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These pin assignments are used in
conjunction with an ARINC 559A-
type control panel employing a
MS2133E20-39P connector
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ATTACHMENT 1 (cont’d)

FUNCTION 1 WIRE I/R       2 TRANSCEIVER CONTROL PANEL ANT. TUNER     7 OTHER

MP7A o o  M
MP7B o o  N
MP7C o o  P
MP7D o o  R

RESERVED MP7E o o  S
(Re-entrant tuning)   10 MP7F o o  T

MP7G o o  W
MP7H o o  X
MP7J o o  r
MP7K o o  j

Coax Connector connects to the antenna

Interlock Exc. D - 5 BP1 o Interlock
RESERVED (Switched Phase A)    15 BP2 o
RESERVED (Switched Phase B) BP3 o
115 VAC Unswitched Phase A BP4 o o         o 3- Phase
115 VAC Unswitched Phase B BP5 o o         o Source
115 VAC Unswitched Phase C BP6 o o         o
RESERVED (Switched Phase C)    15 BP7 o
AC Cold BP8 o o  (O)  o
115 VAC Out BP9 o o  (N) 3
Chassis Ground BP10 o
+ 27.5 VDC     8 8-.07 BP11 o o  (P)
Spare BP12 o

BP13 o

5 VAC Lighting H o  1  o Lighting
L o  2  o

115 VAC H o  3  o 115 VAC
   In L o  4  o Source
RESERVED (Static Display Test)          17 o  6  o
RESERVED (Coupler Tune Ind.) o  7  o
RESERVED (Coupler Tune Ind. Ret.) o  8  o
Chassis Ground o 15 o

These pin assignments are used in
conjunction with an ARINC 559A-
type control panel employing a
MS3122E20- 39P connector
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ATTACHMENT 2

TRANSCEIVER UNIT CONNECTOR POSITIONING
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ATTACHMENT 4

CONTROL PANEL WIRING

USING ARINC 429 SERIAL DIGITAL TUNING

FUNCTION Pin Identification
(Reserved)  Static Display Test — 6 17
(Reserved)  Coupler Tune Indicator — 7
(Reserved)  Coupler Tune Ind. Ret. — 8
Voice/ Data Select — 12
115 VAC Hi — 3

Lo — 4
Serial A — 9
Tuning B — 10

S — 11

(Reserved)  Off-On Control — 5
RF Squelch — 14
RF Sens. — 13
5 VAC Lighting (H) — 1

Lighting (L) — 2
Chassis Gnd. — 15

¢- 4-

ARINC 429 SERIAL DATA
GENERATOR

   .1KC
   SEL

   1KC
   SEL

  10KC
   SEL

 100KC
   SEL

    MC
   SEL

-¢ -1

5000 Ohm
Linear
Sens. Or Squelch
Cont.  (See Sec. 3.6.7)
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IN
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O
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N

E
C

T
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N
S

H

C

B

D

R

E

T

G

L

H

K

S

F

G

D

L

H

K

S

F

G

D

L

     25

     19

      4

      3

     24

      2

      2

      3

     10

      1

      9

     11

     12

14 & 8

     12/

     26

     29

     15

     14

     19

      4

      3

     25

     11/

     25

      6

      7

     14

     45

     35

     33

     24

     10/

     26

     19

      4

      3

      2

     28

     20

25 & 27

      7

     23

     24

     25

 2 & 12

     27

10 & 6

     15

     14

     20

  1 & 3

      7/

(A)

(B)

(C)

(D)

(E)

(F)

(G)

(H)

(I)

(J)

(K)

(L)

(M)

(N)

(O)

(P)

Tune Power

(Not Used)

Band Info X

Band Info Y

Band Info Z

Keyline

Keyline
Interlock

Ground Pulse

Chopper
Control

Normally Open
Contacts

Chassis Gnd.

250 VDC

115 VAC

AC Ground

+27 VDC

Others

1/

2/

2/

2/

3/

4/

5/

6/

9/

COLLINS UNIVAC COLLINS COLLINS MARCONI COLLINS COLLINS COLLINS COLLINS
309A-1 3250/ 309A-9 309A-9A AD7400 180R-17 490S-1 490T-1/1A 309A-2D
180R-4 3255 (180R-12) (180R-12) or 309A-17 (180R-6)

AD7400A
INTERWIRING Deutsch
DIAGRAM DM9702

FUNCTION SYSTEM P-5 2J6 P1-B P1-B 27-35 J1 J1 J5
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ATTACHMENT 6 – SSB RECEIVER SELECTIVITY

- 1 0 + 1 + 2 + 3 + 4

- 10

-20

- 30

- 40

- 50

- 60

Nose Passband

Not more than 6 dB down at + 350

and + 2500 cycles.

Skirt Rejection

Not less than 35 dB down
at 0 and at +2900 cycles

and
not less than 60 dB down
at –300 and at +3300
cycles.

NOTE:

This selectivity applies to the SSB Audio output and
additional bandpass requirements apply to the SELCAL
output.
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A
T
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A
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   Skin
   Of A/C

     CAT D2
     CAT A
     CAT B

    CAT J or C
     CAT E
     CAT W
     CAT H
     CAT D
     CAT F
     CAT S
    CAT A or B
     CAT A
     CAT A

     CAT A

     CAT A

Cockpit

      CAT A1
      CAT C
      CAT A

   CAT K or A
      CAT X
      CAT X
      CAT X
      CAT X
      CAT X
      CAT X
      CAT A
      CAT A
      CAT A

      CAT A

      CAT A
      CAT A

UNIT LOCATION

Electronics
Rack

      CAT A1
      CAT C
      CAT A

   CAT 0 or B
      CAT X
      CAT X
      CAT X
      CAT X
      CAT X
      CAT X
   CAT A or B
      CAT A
      CAT A

      CAT A

      CAT A
      CAT A

DO- 160
Section

4
5
6
7
8
9

10
11
12
13
14
15
16
17

18

19

20
21

ENVIRONMENT

Temperature & Altitude
Temperature Variation
Humidity
Shock
Vibration
Explosion
Waterproofness
Hydraulic Fluid
Sand & Dust
Fungus
Salt Spray
Magnetic Effect
Power Input
Conducted Voltage Transient
Audio Frequency Conducted
   Susceptibility
Induced Signal
   Susceptibility
Radio Frequency Susceptibility
   (Radiated & Conducted)
Spurious Radio Frequency Emission

ENVIRONMENTAL TEST CATEGORIES

The following RTCA Document No. DO-160 categories apply to the environmental specification of the equipment described
in  this  Characteristic.
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ATTACHMENT 8

CONTROL GUIDELINES

1.1  General Configuration

Although individual customers will desire various knob
and switch configurations on their panels, the “Standard
Control Panel”, for purposes of this Characteristic will
conform to the form factor of Section 2.2.2 and this
Attachment.  It comprises a single HF Comm frequency
display, essentially in the center with four selector
knobs.

1.2  Frequency Selection & Display

The frequency selector should extend through the range
2.0 through 30 MHz.  Suitable switch wafers,
conforming to the requirements of ARINC
Specification No. 410, to cover this frequency range in
1 kHz increments should be provided.

Most users have stated a preference for a horizontal
frequency display, rather than a vertical display.  All
users desire nothing smaller than ¼” numerals and
would prefer the largest numerals practical.

1.3  Connector Types

The “Standard Control Panel” should utilize an MIL-
C-83723-72R14159 connector (or equivalent)
positioned on the vertical center line of the unit.

1.4  Volume Control

An audio volume control may or may not be desired by
the individual customer.  Provisions should be included
in the “standard control panel”, utilizing a 500 ohm
potentiometer connected to the audio output prior to
feeding the audio distribution system in the aircraft.

1.5  Master Off-On Control

A master off-on control should be offered as an option.
When this option is selected the control panel should
supply a “ground” to tune on the transceiver and an
“open” to turn it off.

1.6  Integral Lighting

Integral control panel lighting should be provided
utilizing 5 VAC power.

1.7  Control Function Transfer Switch

Although some customers may require means for
transferring control functions from one receiver to
another or for handling pre- set frequency selections, no
such provisions are stated herein for the “Standard

Control Panel”.  Such functions should be custom
designed in accordance with the standards of ARINC
Specification No. 410, to meet the specific requirement
of the customer.
1.8  Mode Control

A switch should be provided to select the AM, SSB or
SSB-Data mode.

1.9  Sensitivity/ Squelch Control

A sensitivity or squelch control should be provided as
required.  Guidance for this control may be found in
Section 3.6.7.

¢- 1-

¢- 1-
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ATTACHMENT 8 (cont’d)

CONTROL PANEL GUIDELINES

TOP

5.750

FRONT

2.
62

5

5.00

TOP

MIL- C- 83723-
72R14159

REAR

∠∠⊂⊂

NOTE: The positions of the controls and display are not shown in order to allow design
flexibility.

¢- 1-

FIGURE 1
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ATTACHMENT 9

TYPICAL TEST PROCEDURES

AUDIO OUTPUT

FIGURE 1

a) select R1, adjust input and unit under test for desired output level V1 (up to
rated   output)

b) select R2, adjust R2 for V2 = .9 V1

c) Z0 =   60 R2

       540 – R2

FIGURE 2

a) adjust and maintain signal source (G) at V1 = 30 mV

b) adjust R1 until V2 = ½ V1

c) Z0 = R1

~
G

R1 R2

600 ΩΩ

ZIN

V2 V1

~
GZ0

VZ0

Unit Under Test

Unit Under Test

NEXT PAGE INTENTIONALLY LEFT BLANK

R1

¢-5
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SUPPLEMENT 1 TO ARINC CHARACTERISTIC 719 - Page 2

A. PURPOSE OF THIS SUPPLEMENT

This Supplement introduces a new control panel connector, a
modified 4-wire microphone interface, commentary on
expansion of the frequency range, revised microphone
grounding, switched power (optional), modified audio output,
and additional pin assignments for CW keying modes, key
event and primary power.

B. ORGANIZATION OF THIS SUPPLEMENT

The first part of this document, printed on buff-colored paper,
contains descriptions of the changes introduced into the
Characteristic by this Supplement, and, where appropriate,
extracts from the original text for comparison purposes.  The
second part consists of replacement white pages for the
Characteristic, modified to reflect these changes.  The
modified and added material on each replacement page is
identified with “¢-1” symbols in the margins.  Existing copies
of Characteristic 719 may be updated by simply inserting the
replacement white pages where necessary and destroying the
pages they replace.  The buff-colored pages should be inserted
inside the rear cover of the Characteristic.

Copies of the Characteristic bearing the number 719-1 already
contain this Supplement and thus do not require revisions by
the reader.

C. CHANGES TO CHARACTERISTIC 719 INTRO-
DUCED BY THIS SUPPLEMENT

This section presents a complete tabulation of the changes and
additions to the Characteristic introduced by this Supplement.
Each change or addition is entitled by the section number and
title currently employed in the Characteristic, or by the
section number and title that will be employed when the
Supplement is eventually incorporated.  In each case there is
included a brief description of the addition or change and, for
other than very minor revisions, any text originally contained
in the Characteristic is reproduced for reference.

2.4.2 Power Control Circuitry

Text added describing on/off control and optional
relay.

ORIGINAL TEXT FOLLOWS:

2.4.2 Power Control Circuitry

There should be no master on/off power switching within the
HF Transceiver.  Any user desiring power on/off control for
the unit should provide, through medium of a switching
function installed in the airframe, means of interrupting the
primary power to the equipment.  It should be noted that
primary power to the on/off switches for the HF Transceiver
will not be needed in most installations, and power will be
wired directly to the equipment from the circuit breaker panel.

3.1 Frequency Range and Channeling

Commentary expanded to include desirability of 2-30
MHz range.

Text change reflect 1 kHz frequency spacing.

ORIGINAL TEXT FOLLOWS:

3.1 Frequency Range and Channeling

The transceiver should operate on channels spaced 3 kHz
apart in the band 2.8 to 24 MHz.  Channel changing time
should not exceed 1 second.

COMMENTARY

Currently there is no airline requirement for the
equipment to operate at 100 Hz channel spacing as
does the military HF equipment.  However, it would
be wise of HF equipment manufacturers to design the
equipment for ease of modification to provide for the
100 Hz spacing if it were requested in the future by
the airlines.  The manufacturer, though, should take
care in keeping the additional cost for the
convertibility down to an absolute minimum in order
not to lose marketability of a radio which selects
frequencies in 1 kHz increments only.

3.6.5 Audio Output

Text changed to incorporate RTCA SC-132 values.

ARINC STAFF NOTE deleted

ORIGINAL TEXT FOLLOWS:

3.6.5 Audio Output

An output isolated from ground having a source impedance of
50 ohms or less shall be provided for voice communication
output.  A service control should be provided within the
transceiver for adjustment of the output level.  The adjustment
should vary the output from 5mW to 50mW.

ARINC STAFF NOTE: During the discussion of the
items incorporated into this Characteristic, AEEC called for
the audio output standards specified herein to be in
consonance with the audio system minimum operational
standards being developed by RTCA Special Committee 132.
This RTCA work was not complete as of the publication date
of this document.  Accordingly, manufacturers and users
should expect a Supplement to this Characteristic at some
time in the future to amend the numbers specified in the sub-
parts of this Section.
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Page 4 intentionally left blank

3.6.5.3 Voice Phase Shift Unit

Audio output reference changed from 50mW to
40mW.

ORIGINAL TEXT FOLLOWS:

3.6.5.3 Voice Phase Shift Limit

With 1000 uV modulated with 1000 Hz and the output level
adjusted for 50 mW into a 600 ohm resistive load, the audio
output phrase should not depart from that of the positive
going modulation envelope at the receiver input by more than
–30 degrees or +120 degrees.

COMMENTARY

The phase shift limits of the audio output are different
from those of data/ SELCAL output due to the number
of stages required for the processing of each signal
type.

3.7.3 Sidetone

Audio output reference changed from 50mW to
40mW.

A nominal setting of 10mW  inserted.

ORIGINAL TEXT FOLLOWS:

3.7.3 Sidetone

The sidetone output (shared with the audio output should
have a source impedance of less than 50 ohms, and should
provide an output level of 50 mW into a 600 ±20% ohm
resistive load when the transmitter is amplitude modulated
90% at 1000 Hz.  A service adjustment independent of the
receiver audio output adjustment independent of the receiver
audio output service adjustment shall be provided to adjust
the output level.  The adjustment shall provide for a variation
from 5 mW to 50 mW.  The RF power required to operate the
sidetone should be obtained from a source as close as
practical to the transmitter power output connection.

3.9 Keyline

New Section inserted.

5.4 Use of ATLAS Language

Reference changed to ARINC Specification 616.

ORIGINAL TEXT FOLLOWS:

5.4 Use of ATLAS Language

Equipment manufacturers should note that the airlines desire
to have HF Transceiver test procedures intended for execution
by automatic test equipment written in the ATLAS language
described in IEEE Standard 416-1976.

ATTACHMENT ZERO – NOTES PERTAINING TO
ATTACHMENTS

Note 6 – Pin MP5B changed to BP11 and Pin MP5G
changed to BP1.

Note 10 – Direct reference to ARINC 559A
control panel added.

Note 13 – Replaced with new description of use for
Pin MP2A.

Note 14 – Replace with new description of future
spares.

ATTACHMENT 1 – STANDARD INTERWIRING

Pin MP2A – Note number changed to 13.

Pin MP2D – Reserved status removed from “Voice/
Data Mode Select”.

Pin MP2E – Assigned to “Key Event”.

Pins BP2, BP3, and BP7 have been given reserved
status.

Pins BP4, BP5 and BP6 have been assigned as the
primary power input.

Control panel pin assignments changed.

“Future Spare” and “Future Spare (Contact)”
assignments added.

ATTACHMENT 3 – SCHEMATIC OF AUDIO GROUNDS
AND USE OF 4-WIRE MICROPHONE (WTH SYSTEM
INTERLOCK RELAYS)

Pin MP2E added to schematic.

Pin MP5G changed to BP1.

Ground connections revised.

ATTACHMENT 4 – CONTROL PANEL WIRING

Pins assignments revised for new connector.

ATTACHMENT 8 – CONTROL PANEL GUIDELINES

Connector type changed from MIL-C-83723-
72R2255N to MIL-C-83723-77R14159.

Text added to describe optional master off-on control.

ORIGINAL TEXT FOLLOWS:

1.3 Connector Types

The “Standard Control Panel” should utilize an MIL-C-
83723-72R2255N connector (or equivalent) positioned on the
vertical center line of the unit.

1.5 Master Off-On Control

In accordance with Section 2.4.2 of this Characteristic there
should be no provision in the “Standard Control Panel” for a
master Off-On control.



AERONAUTICAL RADIO, INC.
2551 Riva Road

Annapolis, Maryland 21401

SUPPLEMENT 2

TO

ARINC CHARACTERISTIC 719

AIRBORNE HF/SSB SYSTEM

Published:  May 29, 1981

Prepared by the Airlines Electronic Engineering Committee

Adopted by the Airlines Electronic Engineering Committee:  March 12, 1981
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A. PURPOSE OF THIS SUPPLEMENT

This Supplement introduces a modified 4-wire microphone
interface, commentary on reduced cooling provisions, a
blower control pin, and more guidance on the switched and
unswitched power inputs.

B. ORGANIZATION OF THIS SUPPLEMENT

The first part of this document, printed on buff-colored paper,
contains descriptions of the changes introduced into the
Characteristic by this Supplement, and, where appropriate,
extracts from the original text for comparison purposes.  The
second part consists of replacement white pages for the
Characteristic, modified to reflect these changes.  The
modified and added material on each replacement page is
identified with “¢-2” symbols in the margins.  Existing copies
of Characteristic 719 may be updated by simply  inserting the
replacement white pages where necessary and destroying the
pages they replace.  The buff-colored pages should be inserted
inside the rear cover of the Characteristic.

Copies of the Characteristic bearing the number 719-2 already
contain this Supplement and thus do not require revisions by
the reader.

C. CHANGES TO CHARACTERISTIC 719 INTRO-
DUCED BY THIS SUPPLEMENT

This Section presents a complete tabulation of the changes
and additions to the Characteristic introduced by this
Supplement.  Each change or addition is entitled by the
section number and title currently employed in the
Characteristic or by the section number and title that will be
employed when the Supplement is eventually incorporated. In
each case there is included a brief description of the addition
or change and, for other than very minor revisions, any text
originally contained in the Characteristic is reproduced for
reference.

2.6 COOLING

Text added describing blower control feature.

Commentary expanded to summarize test results for a
radio operated at less than specified air flow rate.

ORIGINAL TEXT FOLLOWS:

2.6 Cooling

The HF Transceiver should be designed to accept, and
airframe manufacturers should configure the installation to
provide forced air cooling as defined in ARINC Specification
600.  The standard installation should provide an air flow rate
of 110 Kg/hr of 40°C air and the unit should not dissipate
more than 500 watts of energy during continuous
transmission.  The coolant air pressure drop through the
equipment should be 25 ± 5 mm at standard conditions of
1013.25 mbars.  This pressure drop does not include the drop
through a returning orifice when such orifice is located
external to the equipment case.

2.6 Cooling (cont’d)

NOTE: Manufacturers have stated that a 400W PEP
output is within the “state-of-the-art” and may be
implemented at the option of the user.  Cooling
provisions should be increased for the higher
power radio.  Based on a 700W power
dissipation, the air flow rate should be increased
to 154 Kg/ hr.

COMMENTARY

Equipment failures in aircraft due to inadequate
thermal management have plagued the airlines for
many years.  In Section 3.5 of ARINC Specification
600 they have written down everything they believe
airframe and equipment suppliers need to know to
prevent such problems in the future.  They regard this
material as “required reading” for all potential
suppliers of HF Transceivers and aircraft installations.

ATTACHMENT ZERO – NOTES PERTAINING TO
ATTACHMENTS

Note  15  added to describe switched and unswitched
power inputs.

ATTACHMENT 1 – STANDARD INTERWIRING

Pin MP3K assigned to blower control.

Pin MP5A assigned to chopper control.

Pins BP4, BP5 and BP6 descriptions expanded to
designate unswitched power.

Note 15 designator added to pins BP2, BP3 and BP7.

ATTACHMENT 3 – SCHEMATIC OF 4-WIRE MICRO-
PHONE

Pin MP5A (Chopper Control) added to schematic.

ORIGINAL FOLLOWS:

See Page 3 for Attachment 3.
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SUPPLEMENT 3 TO ARINC CHARACTERISTIC 719 - Page 2

A. PURPOSE OF THIS SUPPLEMENT

This Supplement introduces a revised 4-wire
microphone schematic, a new pin assignment to
provide for varying audio grounding techniques, and a
program pin to provide for narrow/wide frequency
tuning selection.

B. ORGANIZATION OF THIS SUPPLEMENT

The first part of this document, printed on buff-
colored paper, contains descriptions of the changes
introduced into the Characteristic by this Supplement,
and, where appropriate, extracts from the original text
for comparison purposes.  The second part consists of
replacement white pages for the Characteristic,
modified to reflect these changes.  The modified and
added material on each replacement page is identified
with “¢-3” symbols in the margins.  Existing copies of
Characteristic 719 may be updated by simply
inserting the replacement white pages where necessary
and destroying the pages they replace.  The buff-
colored pages should be inserted inside the rear cover
of the Characteristic.

Copies of the Characteristic bearing the number 719-3
already contain this Supplement and thus do not
require revisions by the reader.

C. CHANGES TO CHARACTERISTIC 719 INTRO-
DUCED BY THIS SUPPLEMENT

This section presents a complete tabulation of the
changes and additions to the Characteristic introduced
by this Supplement.  Each change or addition is
entitled by the section number and title currently
employed in the Characteristic, or by the section
number and title that will be employed when the
Supplement is eventually incorporated.  In each case
there is included a brief description of the addition or
change and, for other than very minor revisions, any
text originally contained in the Characteristic is
reproduced for reference.

2.6 Cooling

Cooling air and power dissipation revised.  First
paragraph of Commentary deleted.

ORIGINAL TEXT FOLLOWS:

2.6 Cooling

The HF Transceiver should be designed to accept, and
airframe manufacturers should configure the installation to
provide forced air cooling as defined in ARINC Specification
600.  The standard installation should provide an air flow rate
of 110 Kg/hr of 40°C air and the unit should not dissipate
more than 500 watts of energy during continuous
transmission.  The coolant air pressure drop through the
equipment should be 25 ± 5 mm at standard conditions of
1013.25 mbars.  This pressure drop does not include the drop
through a returning orifice when such orifice is located
external to the equipment case.

2.6 Cooling (cont’d)

The HF Transceiver should provide for blower control by use
of pin MP3K.  Grounding of this pin should disable the
normal continuous operation of the blower.

NOTE: Manufacturers have stated that a 400W PEP
output is within the “state-of-the-art” and may be
implemented at the option of the user.  Cooling
provisions should be increased for the higher
power radio.  Based on a 700W power
dissipation, the air flow rate should be increased
to 154 Kg/ hr.

COMMENTARY

Equipment racks in some aircraft cannot supply the air
flow rate specified for the HF system.  In light of the
problem, tests have revealed that reliability should not
be significantly degraded when the radio is operated
with 125 pounds (57 kilograms) per hour of 40°C,
provided that the radio’s maximum transmit time is
limited to one minute AM modulation with five
minute receive periods and the internal blower is
operated continuously.

Equipment failures in aircraft due to inadequate
thermal management have plagued the airlines for
many years.  In Section 3.5 of ARINC Specification
600 they have written down everything they believe
airframe and equipment suppliers need to know to
prevent such problems in the future.  They regard this
material as “required reading” for all potential
suppliers of HF Transceivers and aircraft installations.

ATTACHMENT ZERO – NOTES PERTAINING TO
ATTACHMENTS

Note 11 changed to describe use of pin MP5J.

Note 16 added to describe use of pin MP2F.

ATTACHMENT 1 – STANDARD INTERWIRING

Pin MP2F changed to “Mike Input (Gnd).”

Pin MP5J changed to “Narrow/ Wide Range select.”

ATTACHMENT 3 – SCHEMATIC OF 4-WIRE MICRO-
PHONE

Pin MP2F added for alternate grounding methods.

“Chopper Control” pin changed to MP5A
(typographical error)

ORIGINAL ON NEXT PAGE:
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AMENDMENT TO SUPPLEMENT 3 TO ARINC CHARACTERISTIC 719 - Page 2

A. Purpose of the Amendment

This amendment reinstates into the Characteristic
material originally incorporated by Supplement No. 1,
inadvertently omitted by Supplement No. 3.

B. Organization of this Amendment

This amendment to Supplement No. 3 contains only
white replacement pages 21- 22.  A description of
changes introduced on page 21 is found in the buff-
colored pages of Supplement No. 3, while the
description of changes introduced on page 22 is found in
Supplement No. 1.
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A. PURPOSE OF THIS SUPPLEMENT

This Supplement reserves a pin on the HF/SSB control
panel for discrete test of static displays.

B. ORGANIZATION OF THIS SUPPLEMENT

The first part of this document, printed on buff-
colored paper, contains descriptions of the changes
introduced into the Characteristic by this Supplement,
and, where appropriate, extracts from the original text
for comparison purposes.  The second part consists of
replacement white pages for the Characteristic,
modified to reflect these changes.  The modified and
added material on each replacement page is identified
with “¢-4” symbols in the margins.  Existing copies of
Characteristic 719 may be updated by simply
inserting the replacement white pages where necessary
and destroying the pages they replace.  The buff-
colored pages should be inserted inside the rear cover
of the Characteristic.

C. CHANGES TO CHARACTERISTIC 719 INTRO-
DUCED BY THIS SUPPLEMENT

This section presents a complete tabulation of the
changes and additions to the Characteristic introduced
by this Supplement.  Each change or addition is
entitled by the section number and title currently
employed in the Characteristic, or by the section
number and title that will be employed when the
Supplement is eventually incorporated.  In each case
there is included a brief description of the addition or
change and, for other than very minor revisions, any
text originally contained in the Characteristic is
reproduced for reference.

ATTACHMENT ZERO – NOTES PERTAINING TO
ATTACHMENTS

Note 17 added - explains use of control panel pin 6 for
discrete input for static displays test on
those control panels utilizing liquid
crystal displays.

ATTACHMENT 1 – STANDARD INTERWIRING
AND ATTACHMENT 4 – CONTROL PANEL
WIRING

Change control panel pin 6 from “SPARE” to
“RESERVED, Discrete Input for Static Displays
Test”
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A. PURPOSE OF THIS SUPPLEMENT

This Supplement introduces a detailed description of
Built-In Test Equipment (BITE) and revises portions
of the audio output characteristics.

B. ORGANIZATION OF THIS SUPPLEMENT

The first part of this document, printed on buff-
colored paper, contains descriptions of the changes
introduced into the Characteristic by this Supplement,
and, where appropriate, extracts from the original text
for comparison purposes.  The second part consists of
replacement white pages for the Characteristic,
modified to reflect these changes.  The modified and
added material on each replacement page is identified
with “¢-5” symbols in the margins.  Existing copies of
Characteristic 719 may be updated by simply
inserting the replacement white pages where necessary
and destroying the pages they replace.  The buff-
colored pages should be inserted inside the rear cover
of the Characteristic.

Copies of the Characteristic bearing the number 719-5
already contain this Supplement and thus do not
require revisions by the reader.

C. CHANGES TO CHARACTERISTIC 719 INTRO-
DUCED BY THIS SUPPLEMENT

This section presents a complete tabulation of the
changes and additions to the Characteristic introduced
by this Supplement.  Each change or addition is
entitled by the section number and title currently
employed in the Characteristic, or by the section
number and title that will be employed when the
Supplement is eventually incorporated.  In each case
there is included a brief description of the addition or
change and, for other than very minor revisions, any
text originally contained in the Characteristic is
reproduced for reference.

3.6.5 Audio Output

Section revised completely.

ORIGINAL TEXT FOLLOWS:

3.6.5 Audio Output

An output isolated from ground having a source impedance of
20 ohms or less shall be provided for voice communication
output. A service control should be provided within the
transceiver for adjustment of the output level.  The adjustment
should vary the output from 5mW to 40mW.  The nominal
setting should be 10mW at 1000 Hz.

3.6.5.1 Hum Level

Hum and noise in the receiver output should be at least 40 dB
bel0ow 10 milliwatts output with a 1000 microvolt 30% 1000
Hz modulated reference input.

3.6.5.2 Frequency Response

For SSB the response in the passband of 350-2500 Hz should
not vary by more than 6 dB.  For AM the audio power output
level should not vary more than 6 dB over the frequency
range 300 Hz to 2500 Hz with respect to a reference level of
up to 10 milliwatts established at 1000 Hz with a constant
input carrier level modulated 30%.  A sharp cut-off in
response below 300 Hz and above 2900 Hz is desirable.
Frequencies above 2900 Hz should be attenuated at least 35
dB and frequencies above 3300 Hz should be attenuated at
least 60 dB.

3.6.5.3 Voce Phase Shift Limit

With 1000 uV modulated with 1000 Hz and the output level
adjusted for 40 mW into a 600 ohm resistive load, the audio
output phase should not depart from that of the positive going
modulation envelope at the receiver input by more than –30
degrees or + 120 degrees.

COMMENTARY

The phase shift limits of the audio output are different
from those of data/ SELCAL output due to the number
of stages required for the processing of each signal
type.

6.0 BUILT- IN TEST EQUIPMENT (BITE)

New section added.

ATTACHMENT 9 – TYPICAL TEST PROCEDURES-
AUDIO OUTPUT

New section added.


