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MILITARY SPECIFICATION

- .

.MIL-R-29583(AS)

.1 JUIY 1992

Radio Set, AN/ARC-210(V)

This specification is approved for use within the Naval Air Systems

Command, Department of the Navy, and ie availsble for use by all Departments

and Agencies of the Department of Defense.

1. SCOPE

1.1 s. The radio set

simplex two-way communication of

(AM ) Or frequenCy modulated (FM)

covered by

normal and

signals in

defined as follows: 30.000 thr&ah-S7.9875

this specification shall provide

secure voice smplitude modulated

the radio freguenc y (RF) bands

Meqahertz (MWZ) (FM) , lla.000

through 135.9975 MHZ (AM), 136.00; through 155;9975 MHZ (fi ind” FM), 156.000

through 173.9875 MWZ (FM) , and 225.000 through 399.9875 MWz (AM and Ftl). The

radio set shall also provide variable AM and FM electronic counter-

countermeasure (ECCM) mode(e) when used in conjunction with appropriate

control device(s) . In addition, the radio set ehal 1 provide a receive-only

mode of oparation of normal and secure voice from 108.000 through 117.9975 MHz

(AM) and additional modes of operation as specified in 3.5.6. WAVSQUICK as

deecribed herein refers to HAVEQUICK and WAVEQUICK II. The

receiver-transmitter (RT) shall provide capability for combinations of secure,

non-secure, jam-resistant, and non- jam resistant voice and data comnumlcations

for a variety of missions involving air-to-air and air-to-surface operations

using direct and relayed communications as specif led herein. For a complete

description of the functions and capabilities of the radio Bet, refer to 3.5.

The top-level functional flow of the AN/ARC-210 (V) system is shown on

figure 1.

Beneficial comments (recommendations, additione, deletione ) and any
pertinent data which may be of use in improving thie document should
be addressed to: commanding Officer, Naval Af.r Warfare Center
AirCraf t Division Lakehurst, System Requirements Department, code
SR3 , LakehUSBt, NJ 08733-5100 by using the self -addressed
Standardization Document Approval Proposal (DO Form 1426 ) appearing .
at the end of this document or by letter.

AMSC NjA FSC 5821

DISTRIBUTION STATEKSNT A. Approved for public release; distribution is
unlimited.
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FIGURS 1. AN/ARC-210 (V) System Slock Diaaram.
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~L-R-29583 (AS)

2. APPLICABLE DOCUMENTS
,.

2.,1 Government Documents. . .

2.1.1 Specifications, standards and. handbooks. The following

specifications, standards, and handbooks form a part of this document to the

extent specified herein. Unless otherwise specified, the issues of these

documents are those listed in the issue of the Department of Defense Index Of

Specifications and Standards (DODISS) and supplement thereto, cited in the

solicitation (see 6.2) .

SPECIFICATIONS

FEDERAL

GQ-P-416

MILITARY

MI L-C-172

MIL-B-5087

MIL-w-5088

MI L-E-5400

MIL-A-5815

MIL-E-6051

MI L-c-6781

MIL-P-7788

MIL-A-8806

MIL-E-17555

Plating, Cadmium (elect redeposited)

Cases, Bases, Mounting and Mounts,

Vibration (for use with electronic

equipment in aircraft)

Bonding, Electrical, and Lightning

Protection, for Aerospace Systems

Wiringr Aerospace Vehicle

Electronic Equipment, Aerospace,

General Specification for

Antenna, Airborne, UHF-Band, Gsneral

Specification for

Electromagnetic Compatibility

Requirements, System

Control Panel; Aircraft Equipment, Rack or

Console Mounted

Panels, Information, Integrally

Illuminated

Acoustical Noise Level in Aircraft,

Gsneral Specification for

Electronic and Electrical Eqoipmsnt,

Accessories, and Provisioned Itsms

(Repair Parts) Packaging

3
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KtL-R-29583 (AS)

MI L-T-l i303 Test “Procedures; @reproduction. Acceptance

and Life for Aircraft Electronic

Equipment, Format for

MI L-NT18307 Nomenclature and Identification for

Aeronautical Systems Including Joint

Electronics Type Designated Systems and

Associated Support Systems

MI L-S-19500

MIL-M-22179

MIL-I-22767

MIL-A-23595

MIL-c-25050

MI L-s-25879

MI L-D-38402

MIL-M-3851O

MIL-C-38999

MI L-c-39012

MIL-H-46855

MI L-N-49065

MI L-P-5511O

MI L-R-81493

MIL-c-81774

Semiconductor Device.9, General

Specification for

Microphone, Dynamic M96 (*)/A

Intercommunication Stations LS-459 (*)/AIC

and LS-460 (*)/AIC

Amplifier, Audio Frequency

Colors, Aeronautical Lights and Lighting

Equipment, General Requirements for

Switch, Coaxial, Radio Frequency

Transmission Line, Type SA-521A/A

Direction Finder Group, AN/ARA-50, General

Specification for

Microcircuits, General Specification for

Connectors, Electrical, Circular,

Miniature, High Density, Quick

Disconnect (Bayonet, Threaded and Breech

Coupling) , Environmental Resistant,

Removable Crimp and Hermetic Solder

Contacts, General Specification for

Connectors, Coaxial, Radio Frequency,

General Specification for

Human Engineering Requirements for

Military Systems, Equipment and Facilities

Night Vision GoggleS, AN/ PVS-5A

Printed Wiring Boards, General

Specification for

Radio Set, AN/ PRC-90

Control Panel, Aircraft, General

Requirements for

4
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MI L-G-81665

MI L-R-81877

MIL-R-85664

MIL-L-85762

MI L-S-85673

MI L-C-85674

STANDARDS

FEDERAL

FED-STD-595

MILITARY

MI L-STD-275

MIL-STD-415

MI L-STD-449

MIL-STD-454

MIL-STD-461

MI L-STD-462

MIL-STD-471

MIL-STD-701

MIL-STD-704

MIL-STD-781

Generator Transmitter Group, Aii/ASA-76 (u)

. Radio Sets. AN/ARC-159 and AN/ARC-159 (V)

Receiver-Transmitter, Radio RT-1250A/ARC

Lighting, Aircraft, Interior, AN/AVS-6

Night Vision Imaging System (NvIS)

Compatible

Switching Unit, SA-2498/ARC

Control Units c-116281ARc, c-10777AIARc

and C-11132/ARC and C-10320/ARC and

C-10777IARC

Colors Used in Government Procurement

Printed Wiring for Electronic Equipment

Test Provisions for Electronic Systems and

Associated Equi~nt, Design Criteria for

Radio Frequency Spectrum Characteristics,

Measurement of

Standard General Requirements for

Electronic Equipment

Electromagnetic Emission and

Susceptibility Requirements for the

Control of Electromagnetic Interference

Electromagnetic Interference

Characteristics, Measurement of

Maintainability

Verification/Demonst ration/Evaluation

Lists of Standard Semiconductor Devices

Aircraft Electric Power Characteristics

Reliability Testing for Engineering

Development, Qualification, and Production

5
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MI L-STD-785

MIL-STD-1686

MIL-STD-2073-1

MI L-STD-81O

MIL-STD-883

MIL-STD-965

MI L-STD-1472

MI L-STD-1553

MIL-STD-1562

MIL-STD-1679

MIL-STD-2000

MIL-STD-2074

MIL-STD-2076

MIL-STD-2077

MIL-STD-2084

Reliability Program for Systems and

Equipment Development and Preduction

Electrostatic Discharge Control Program

for Protection of Electrical and

Electronic Parts, Assetilie9 and Equipn=nt

DoD Material Procedures for Development

and Application of Packaging Equipment

Environmental Test Methods and Engineering

Guidelines

Test Methods and Procedures for

Microelectronics

Parts Control PrDgzam

Human Enaineerinu Desi9n Criteria for

Military Systems, Equipment and

Aircraft Internal Time Division

Corrnand/Response Multiplex Data

List of Standard Microcircuits

Facilities

Bus

Weapon System Software Development

Standard Requirements fDr Soldered

Electrical and Electronic Assemblies

Failure Classification for Reliability

Testing

Unit Under Test Compatibility with

Automatic Test Equipment, General

Require@? Its for

General Requirements Test Program Sets

General Requirements for Maintainability

of Avionic and Electronic Systems and

Equipment

6
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HANDBOOKS

MILITARY

MIL-HDBK-’l8l

(Unless otherwise indicated,

Reliability Test Methods, Plans, and

Environment for Engineering DeVel Opment,

Qualification and Production

copies of federal and military

specifications, standards and handbooks are available from the DODSSP

Standardization Documents Order Desk, 700 Robbins AvenUe, Building 4D,

Philadelphia, PA 19111-5094. )

2.1.2 Other Gove-nt documents, drawinos and publications. The

following other Government documents, drawings, and publications form a part

of this document to the extent specified herein. Unless otherwise specified,

the issues are those cited in the solicitation.

ESD SPECIFICATIONS

CP-ADO-1OOB

CP-ADO-1OOA

SPACE AND NAVAL

ICD-GPS-060

Prime Item Development Specification -

Have Quick Task 01

Prime Item Fabrication Specification -

Have Quick Task 01

WARFARS SYSTEMS COMMAND

GPS User Equipment - Precise Time and Time

Inte-al (PTTI ) Interface

JTC3A SPECIFICATION

9001C Joint Technical Interface Specification

for the VHF SINCGARS Wavefo~

NAVAL AIR SYSTEMS COMMAND (NAVAIR)

AR-29 Radio Frequency Spectrum Characteristic

and Allocation

AS-4580 Antenna,, AS-3191 NAVAIR Specification

AS-4613 GefleKal Specification for Application and

Derating Requirements for Electronic

Components

EI-764 Avionics Installation Instructions for
Radio Set AN/ARC-210 (V)

7
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AD 1115 Electromagnetic Compatibility Design Guide

for Avionics and Related Equipments

NATIONAL SECURITY AGENCY (NSA)

CSESD-14 Connnunication Security Equipment System

Document for TSEC/WY-57/58

CSEEB-32 TSECIKY-57158 Communications Security

Equipment Engineering Bulletin

DS-101 Interface Protocols for Electronically

Keyable COMSEC Equipment/System

NACSIM 51OOA Compromising Emanations, Laboratory Test

Requirements, Electromagnetic

NACSIM 5112 Nonstop Evaluation Techniques

ON477311 Prime Item Product Fabrication

Specification for AN/CYZ-10 and mlCYZ-10A

APJ4Y MATERIAL DEVELOPMENT AND READINESS COt4klAND (DARCOM)

DARCOM P-706-41O Engineering Design Handbook for

Electromagnetic Compatibility

ARMY AVIATION RESEARCH ANO DEVELOPMENT COMMAND

ADS-23 Aircrew Station Lighting for

Compatibility with Night Vision

Goggle Use

(Limited copies the cited specifications, documents, publications and

National Security Agency publications are available by formal application the

Naval Air Systems CDmmand, Code AIR-546M, Washington, D.C. 20361-5464)

(Information concerning specifications SCS-405 for the ID-1351/a type

indicator, if required, may be obtained from the Army Electronics Command,

Code DRSEL-VL-S, Fort Monmouth, New Jersey 07703)

(Copies of DARCOM publications are available from the National Technical
Information Service, 5285 Port Royal Road, Springfield, Virginia 22161 )

2.2 Non-Government publications. The following document (s) fmm a part

of this document to the extent specified herein. Unless otherwise specifieci,

the issues of the documents which are DOD adopted are those listed in the

issue of the DODISS cited in the solicitation. Unless otherwise specified,

the issues of documents not listed in the LX)DISS are the issues of the

documents cited in the solicitation (see 6.2) .

8
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I ELECTRONICS INDUSTRIES ASSOC. (EIA) STAWOARD

l“. R?,-423-h Electrical Char-,teristics of Unbalanced

Voltage Digital Interface CirCUitS

AERONAUTICAL RADIO INCORPORATED (ARINC)

ARINC 716 Airborne VHF Conununications Transceiver

(Copies of Electronics Industries Association (EIA) RS series

specifications may be obtained from the Electronics Industries Association

Engineering Department, Standards Orders, 2001 Eye Street, Washington, D. C.

20006. )

(Non-Government standards and other publications are normally available

from the organizations that prepare or distribute the documents. These

documents may also be available in or through libraries or other informational

services. )

2.3 Order of precedence. In the event of a conflict between the text

of this document and the references cited herein, the text of this document

takes precedence. Nothing in this document, however, supersedes applicable

laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Preproduction. This specification makes provision for

preproduction testing.

3.2 Parts and materials. In the selection of parts and materials, the

prime considerations are fulfillment of performance requirements, size,
weight, power, logistics supportability, and reliability assurance in a

cost-effective design. For this program, the following definitions (RT 6

Applique only) apply:

(a) Military equivalent unscreened parts are those parts produced

Qualified Products List (QPL) vendor on the same line as “fully screened”

parts but without screening beyond the vendor’s “normal process testing. “

(b) Unscreened MI L-TSMP range parts are those parts procured from

bya

contractor qualified vendors with no “additional screening”’ beyOnd the vendors

normal process testing.

The following criteria shall govern ih parts and material selection:

(a) When possible, electronic functional subassemblies shall be

i~lemented thrOugh the use Of medi~-scale integrated (MSI) andfor
large-scale integrated (LSI ) circuits. This does not preclude the use of very

large-scale integrated (VLSI ) circuits or very high speed integrated circuits

(VHSIC} technology where appropriate. unless otherwise approved by the

9

Downloaded from http://www.everyspec.com



141L-R-29583 [AS)

acquisition activity, two qualified sources shall be established for all

parts. All second-source microelectronic devices and components shall be

mechanically and electrically interchangeable.

(b) The selection and application of parts, materials, and processes

shall be in accordance with MI L-E-5400 . Specifications for all parts shall

include quality assurance requirements consistent with those controlling

specifications which shall be prepared in accordance with MI L-sTD-965.

(c) Subassemblies shall be designed and fabricated to be repairable.

Maximum economic standardization of parts and materials shall be exercised.

Parts selection shall be made in the following order of precedence:

(1) a. For the XT-1556 and CD-17, the first order of

precedence shall be military equivalent unscreened parts or unscreened MIL

temperature ran9e parts proven to be acceptable by environmental stress
testing requirements of 3.2.4.2, and approved in accordance with 3.2.1.

b. For the C-1189617/8 and ID-2428, the first order

of precedence shall be military standard established reliability parts in

accordance with MI L-E-5400. When discrete transistors and diodes are

required, they shall be chosen and applied as specified in MIL-S-19500 and

MIL-STD-701 . Microelectronic devices shall be screened in accordance with

MI L-STD-883, Class B, method 5004.

(2) MSI/LSI function3 developed under this program to

minimize component quantity and cost and maximize equipment reliability.

(3) Military standard established reliability parts

JAN-TX, ER) .

(4) Other parts as listed on the qualified prcducts

(QPL) .

(e.g.,

list

(5) Parts defined by De fenSe Electronics Supply Center

(DESC) military drawings.

(6) Nonstandard parts.

3.2.1 Wormtandard nartg and materials app roval. Approval for the use

of nonstandard parts and materials shall be obtained as specified in
MIL-STD-965 (procedure 1) and in MIL-E-5400. APProval for the USe of
unscreened MIL temperature range parts in the RT-1556 and CD-17 shall ba

obtained from the Naval Air Systems Counnand (NAVAIR) . APPrQval of nonstandard
parts shall not be required for the following microelectronic devices:

(a) Devices listed in MIL-sTD-1562.

(b) Devices available from at least two sources that are listed in the

appropriate QPL of MIL-M-3851o.

L

(c) devices procured to the requirements of MIL-M-3851O from a

qualified source.

10
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(d) Parts defined and purchased to “military drawings”

(e) Military equivalent unscreened parts proven to be acceptable by

environmental stress testing requirements of 3.2.4.2.

3 .2.2 Microelectronic modular assemblies. When used, microelectronic

modular assemblies shall meet the requirements of MI L-STD-965 and MI L-STD-883.

Maximum use shall be made of microelectronic assemblies and subassemblies that

contain a maximum of MS I/LSI circuitry. Thick and thin film hybrids shall be

used to the maximum feasible extent.

3.2.3 Modules. The electronic portions of the equipment shall be

functionally modularized in accordance with MI L-STD-2084, Task 103, with the

exception noted in 3.3.7.2. Con formal coatings, encapsulant, embedments, or

potting material used with repairable modular assemblies containing

microcircuits and discrete parts shall be readily removable without damage to

the assembly. Test points shall not have conformal coating applied. All

modules shall be identifiable by serial number and date code. Module sizes

shall be chosen for minimum life cycle cost and consistency with field

maintainability and reliability requirements.

3.2.4 Parts deratina and application. All parts used shall be applied

well within their ratings. The derating shall encompass the appropriate and

meaningful application conditions such as voltage, current, power,

temperature, mechanical fatigue, and duty cycle. Electronic and

electromechanical parts shall conform to table I electronic parts derating for

worst case electrical and environmental stress unless formal written approval

is received from the acquisition activity prior to incorporation into the

design. (See 6.2.2) Part level stress analysis shall be used to verify that

all parameter stresses are within the derated values at worst case circuit and

environmental conditions. The following limitations on parts usage shall

apply:

Prohibited Application

(a) Non-hermetically sealed semiconductors

(b) Photo couplers (photo transistors)

(c) Microcircuit sockets

(d) Non-hermetically sealed wet tantalum capacitors.

3. 2.4.1 Rescreening. The Contractor shall provide 100 percent

rescreening of all active components such as but not limited to IC’s, Hybrids,

Semiconductors, etc. Active component parts screening shall consist of a

functional check of critical parameters at the minimum and maximum operating

temperatures specified for the part. This requi rem.ent doee not apply to those

military equivalent unscreened parts or unscreened MIL temperature range parts

that are proven to be acceptable by environmental 9tress testing requirements

of 3.2.4.2. of the equipment specification. Rescreening of active cOwOnentS

shall not be required for those part types for which the contractor can

provide documented evidence that the incoming defect rate is no greater than

100 Parts Per Million (PPM) . Por active components vendor rescreening shall

be allowed subject to acquisition activity approval of a source inspection

plan submitted by the contractor.

11
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Table I. Electronic parts deratinq.

Transistors

ZYes Deratinq Factor* Parameter
Signal .30 Power
(<5 w Rated) .50 Current

.60 Voltage
11O”C Max. ? Junction temp.

POWER .30 Power
(>5 W Rated) .50 Current

.60 voltage
11O°C Max.:{ Junction temp.

Diodes

&Q!+ Deratinq factOr* Parameter

General purpose lswitching .30 Power
.50 PIV
.50 Surge current
.50 Forward current

Rectifier/SCR .30 eowe r

.50 PIV

.50 Surge current

.50 Forward current

Varactor .50 Power
.75 Breakdown voltage
.75 Forward current

Zener .30 Power

.50 Forward current
(Note 3) Zener current

Reference .30 Power
.50 Forward current
(Note 3) Ref. Current

1. Trade-off studies must be prepared for CuStOIUeK apprOVal for all cases

where the average junction temperature exceeds 11O”C at 71°C ambient.

In no case shall the average junction temperature exceed 125°c at 71-C

ambient for signal devices or +150”C at +71°C ambient for power devices.

2. Junction temperature for all diodes shall not exceed 11OY. Trade-of f

studies must be submitted for customer acceptance for all cases where

the average junction temperature exceeds llO-C at +71°C ambient. In no

case shall the average junction temperature exceed 125t at +71T

ambient for signal devices, or 150°C at +71Z ambient for power devices.

3. Zenerlreference current should be limited to no more than

1, - 0.5( I,W+ I,-).

* Derating factor . maximum allowable stress
rated stress

12
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Table I . Electronic parts deratinq - Continued.

Resistors

= Delatinq factOr* Parameter

Composition (RCR) .50 Power
Film insulated (RLR) .50 Power
Film (RNC, RNN, RNR, RMO) .50 Power
Accurate wirewound (RBR) .40 Power
Power wirewound (RWR) .50 POwe r
Chassis wirewound (RER) .50 Power
Variable wirewound (RTR) .70 Current~’
Variable non-wi rewound (RJR) .7OCurrent~)
All typss .70 Volt age

Capacitors

= Deratin.a factOr* Parameter

Ceramic .50 Voltage
Glass .40 Voltage
MICA .50 Voltage
Plastic or paper plastic .50 Volt age

Solid tantalum (CSR, CWR) .7o?’ Voltage (DC & Ripple)
Aluminum (CVR) .7& Voltage

4. Rated current (1,) - ~

R

5. Trade-off studies must

applications where the

percent.

6. Trade-off studies must

Max

be prepared for customer approval for all

DC working voltage is between 50 percent and 70

be preapred for customer approval for each

application where an altin~ electrolytic capacitor is required.

● Derating factor - maximum allowable stress

rated stress

13
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Table I . Electronic parts deratinq - Continued.

Relays and switches

Deratina factOr* Parameter

Contact load type:
Capacitive .75 Contact current
Resistive .75 Contact current
Inductive .40 Contact current

All types .90 Voltage

Inductive devices

= Deratinq factOr* Parameter
Transformers & inductors Rated less 30”c Hot spot temperature{

coil, solenoid .70 Current
.60 Rated voltage for

steady state

ondit ions
.90 Rated voltage with

transients

Microcircuits and hybrids

Z!.@!2 Deratinq factOr* Parameter

Digital .80 Fancmt joutput
current

C MOS Gate arrays .85 Supply voltage
N1 other device .75 Supply voltage

11O”C MAX.+{ Junction temp.
Linear, hybrid .80 Supply voltage
Voltage regulator .75 Output current

.75 Power
11O”C MAX.+{ Junction temp.

● Derating factor - maximum allowable stres

rated stress

3.2.4.2 Unscreened varts (RT”-1556 and CD-17) . Where practical, the

Contractor may utilize military equivalent unscreened parts or unscreened MIL

temperature range part9 meeting environmental stress screening requirements

stated herein in lieu of screened military components. Unscreened

microelectronic and semiconductor devices proposed for use in the RT-1S56 and

CD-17 shall be hermetically sealed and rated from -55°C to +125”C, at a

minimum. Additional environmental StreSS screening shall be employed at the

board, SW and WRA levels to ensure adequate part quality. The Contractor

14
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shall collect part failure rate data and shall monitor the modes of failure to

identify any need for changes in screening methodology or part selection

criteria. The Contractor shall maintain a parts list which cross-references

the military -to-tilitary equivalent unscreened parts used in the equipment.

3. 2.4.3 Semiconductor maximum junction temperature. All semiconductor

device assemblies will be designed and operated such that the maximum junction

temperature does not exceed 11O”C at a 71°c ambient temperature. Trade-of f

studies shall be submitted to NAVAIRSYSCOM for approval for any exceptions to

the 11O”C derating requirement. With written approval of NAVAIRSYSCOM

semiconductors may operate at worst-case average junction temperatures of up

to 125°C for signal-level devices and up to 150”C for power-level devices at

71°c ambient (power-level devices are defined as semiconductors with power

rating above 5 watts or a forward current rating above 1 ampere) . The average

junction temperature is defined as the average of the junction temperatures of

a device over the frequency band and duty cycle of the equipment. The

junction temperature of all semiconductors will be verified during the part

level stress analysis.

3.2.5 Tempest. Compromising emanations related to classified data being

procesged within the equipment will not exceed the specification limits of

NACSIM 51OOA and WACSIM 5112. For this equipment, emanating emissions are

defined as RF transmissions of classified data while filling key or RF

transmissions of digital frequency updates prior to transmission on that

frequency.

3.3 Desiqn and construction. Unless otherwise specified herein, the

equipment shall conform to all the applicable requirements of MIL-E-5400 for

design, construction, and workmanship.

3.3.1 Total weiaht. The maximum weights of the individual equipments,

excluding external connectors and cables, shall not exceed the limits

specified in 3.5. Cold plates and heat spreaders shall be used to the maximum

extent possible without exceeding the allowed weight limit.

3.3.2 Reliability. The contractor shall conduct a reliability program

using MIL-STD-785. On a reorder from a supplier who has earlier produced the

equipment, the program used previously may be continued unless otherwise

indicated in the contract or order. This program shall include provisions for

assuring the reliability of the equipment or any portion thereof when supplied

for use as a spare or repair part. It shall also incorporate specific

provisions to protect devices from electrostatic discharge during all phases

of production and use.

3.3.2.1 Operational stability. The equipinent shall operate with

satisfactory performance, continuously or intermittently, for at least the

specified mean (operating) time between failures (MTBF) without readjustment

of any controls that are inaccessible to the operator during normal use.

3. 3.2.2 Operatinq life. The equipment shall have a total operating life of

20,000 hours with reasonable servicing and replacement of parts.

15
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3. 3.2.3 Reliability in mean time between failures. The equipment,

including any built-in test (BIT) provisions, shall have a lower test mean

(operating) tim between failures (MTBF, 0, as defined by MI L-STD-781) as
listed in table II when tested and accepted as in 4.2.4, 4.3.6, and 4.5.3.

3.3.3 Cablina and connections.

3 .3.3.1 Cables and connectors. The equipment shall provide for the use of

cables and connectors in accordance with MIL-E-5400. The design of connectors

shall be such that improper assembly, mating, or installation is impossible.

RF connectors shall meet the requirements of MIL-c-39012. Non-RF connectors

shall meet the requirements of MI L-C-38999. All external connectors shall (1)

be scoop-proof, (2) have cadmium plating finish in accordance with QQ-P-416

(over a suitable undereating) to withstand a 500 hour salt spray test, and
(3) provide 360 degree circumferential grounding techniques for grounding

vrior to contact enaaaement. Use of connectors not covered by MI L-C-38999 and

the additional requ~ren!ents above shall require the prior approval of NAVAIR.

3.3.3.2 Interconnection cablinq. The equipment shall be capable of

operation using external wiring in accordance with MI L-W-5088. The prima ry

radio interface shall be a dedicated data bus and shall be consistent with

electromagnetic pulse (EMP) , tempest and ECCM requirements, and with table II

when tested and accepted as specified in 4.2.4, 4.3.6, and 4.5.3. The

external wiring shall be unshielded, except that a minimum number of wires

shall be shielded when necessary to meet interference control requirements.

External cables and that portion of the connectors attached to the cables

shall not be supplied as part of the equipxrent.

TABLE II. Reliability Requirements.

~ MTBF , e,

I RT-1556/ARC 500 Hours
CD-17/ARC-210 (V) 1, 000 Hours

c-11896/ARc 3,750 Hours
c-118971 ARC 3,750 Hours
c-11898/ARc 3,750 Hours

I ID-24281 ARC 5,000 Hours

3.3.4 Human enqineerinq. Equipment design shall use MIL-H-46855 as a

design guide, the detail requirements of WIL-STD-1472, and specific criteria

established herein. The equipment design shall minimize the requirement for

unique or extensive training.
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3 .3.4.1 DeSian of equipment in crew station. EquipnIEuIt designed for

installation in the crew station shall incorporate the principles and criteria

of MI L-C-81774.

3. 3.4.2 Visual displays. When visual displays of the remote control or

indicator are needed to provide the required performance, the following

requirements apply. The display data shall meet the requirements stated

herein. The input signals to the indicators shall be consistent with this

requirement. The information displayed to the operator shall be limited to

that which is necessary to perform the specific action or make the decisions

required. Information shall be displayed only to the degree of specificity

and accuracy needed to meet performance requirements. The information shall

be presented in a directly usable form. Requirements for decoding,

transposing, computing, interpolar ing, etc. , shall be minimized. The data

displayed, and the necessary markings and scales, shall be of sufficient size

and shall have sufficient brightness and contrast so that the operator can

readily detect, read, and understand the displayed data under all day and

night viewing cDnditiOnS. Control/display ratios used shall be adequate to

ensure operator recognition of control changes on the displays. Necessary

controls and adjustments shall be arranged for operator convenience and ease

of use. Readjustment of controls or displays shall not be required when

switching between ranges or modes. Control/display integration design shall

be in accordance with 5.1 and 5.2.6.8.5 of MI L-STD-1472.

3.3. 4.3 Control panels. All rack or console mounted radio Sets,

indicators, and control panels shall conform to the applicable requirements of

MI L-c-81774 and MI L-C-6781.

3.3.4 .3.1 ConsDle-mounted equipment function mdrkinq. The indicators

and console-mounted control panels shall be permanently and clearly marked to

indicate the function of the equipment with which they are associated.

Console-mounted control panels and indicators shall be identified by the

abbreviation v,lIHF (very/ultra high frequency) located on the frent Panel.

The liquid crystal display of the indicator shall be the front panel

Indicator markings shall be lit when pDwer is applied to the unit.

3.3. 4.3.2 Control knobs and functions. The number of controls required

to operate the equipment shall be held to a minimum consistent with performing

all the functions required by the specification. Closely associated controls,

such as knobs on concentric shafts, shall be easily identified by contrasting

colors of black and grey. All knobs and switches shall be completely

accessible to a user wearing flight gloves.

3.3.4.4 Ecm ipment liqhtinq. Lighting for all control panels, visual

displays, indicators, and radio sets shall be developed in accordance with the

requirements of 3.3.4.4.1. Additionally, for cockpit mounted equipment, a

second version of the remote control having lighting compatible with night

vision goggles shall be developed in accordance with 3.3.4.4.2. Controls on

both versions shall be identical. The only difference shall be in the

lighting technique.
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3. 3.4.4.1 Standard liqhtinq requi rements. Panel or instrument lighting

shall be adequate for day and night use. Lighting shall comply with MI L-

P-7788, Class l-R, 1-W or 1-BW, type IV, V or VI with 5 volt AC or DC, 28 volt

AC or DC and 115 volt AC lighting systems installed. Only one lighting

voltage shall be utilized at a given time. Separate input power pins shall be

provided for the three lighting systems. Color of panel lighting shall be in

accordance with MI L-c-25050 or 3.3.4.4.2, as selected from the following

options by nomenclature assignment or by description on purchase orders, with

the exceptions noted:

Control Indicator Required
Radio set Radio set Liqht inq
c-11897/ARc ID-2428/ARC Navy Red

I c-11896/ARc Navy White
C-118981ARC Night Vision

class MI L-P-7788

(Short Name)- Color per MI L-C-25050

Navy Red Type l(F), IPL Red, Para. 3.1.2;
Y Shall not be greater than O. 3282.
Z Shall not be greater than O. 0026.

Navy White TyPe 1(G) t IpL white, para. 3.1.7;
X Shall not be less than O. 465
nor greater than O. 555. y-y. shall
not be numerically greater than O. 015.

USAF White TYPE 1 (H), Blue-Filtered White

ANWS Green A ANVIS Green per MI L-L-85762

Class

1-R

1-w

1-BW

3. 3.4.4.2 Niqht vision imaqinq system (NVIS) conwatibilitv rem irements.

Lighting shall comply with MI L-P-7788 and with MI L-L-85762. The lighting

shall be compatible with both NVIS Type 1, Class A and TYPB II, Class B. The

chromaticity shall be specified in 3.10.8 and the NVIS radiance shall be

specified in MI L-L-85762, 3.10.9.

3.3.4.5 ACOuStiC noise generation. All vehicle installed equi~nt

shall not generate acoustic noise in excess of the requirements of MIL-A-8806.

3. 3.4.6 Exterior (touch) tenmerature. The equipment exterior (touch )

temperature requirements are is follows: ‘

While the equipment is being operated with natural convection between

sea level and 25, 000 feet at an air temperature of 25°C nominal on the

pilot’ s side of the panel/display, the maximum surface temperature shall

not exceed:
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(a) 63-C for displays, lighted push button switches, control panels,

and insulated toggle switches.

(b) 57°C for insulated pull/toggle switches

(c) 52eC for control knobs, other hand activated control devices, and

non-insulated toggle switches.

3.3. 4.7 Rain protection of console–mounted equipments. The portions of

the console-mounted radios sets, indicators, and controls that are normally

exposed when the equipment is mounted in a console shall meet the rain

requirements of MI L- STD-81O, method 506.2, Procedure II .

3.3.5 Interchanaeabilitv. Physical and functional inter-changeability

shall exist for all units and replaceable asserrblies, subassemblies, and

parts.

3. 3.6 Electromagnetic interference (EMI) . The receiver-transmitter

shall comply with MI L-STD-461, part 2 for class Al equipment, except as

modified in table 111 and herein. These requirements shall be met under all

combinations of operating modes and frequencies of the receiver-transmitter.

3.3. 6.1 DeSian guidelines. MI L-STD-461, part 1, 4.3 is modified by the

following additions and deletions:

Add :

Delete:

3.3.6.2

NAVAIR AD-1115

DARCOM-P-7O6-41O

MIL-E-6051

AFSC DH 2-5

AFSC DH 2-7

AMC PAMPHLET 706, 235

NAVSLEX 01001, 106

Conducted and radiated emissions limits. The conducted and

radiated emissions of the receiver-transmitter shall comply with the limits of

the following requirements of MI L-STD-461:

a. CEO1 c. CE06 e. REol

b. CE03 d. CE07 f. RE02

3.3.6.3 Conducted and radiated susceutibilitv limits. The

receiver-transmitter shall COWPIY with the conducted and radiated

susceptibility limits of the following requirements of MI L-STD-461:

a. Csol f. CS06

b. CS02 9. Rsol

c. CS03 (Upper test frequency limit of 1.5 GHz) h. RS02

d. CS04 (Upper test frequency limit of 4 GHz) .1. RS03

e. CS05 j. Csll
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Table 111. Exceptions to MIL-STD-461B.

REol Radiated emissions, 30 Hz to 50 kHz
Bmissions in the 17 kHz to 19 kHz band up to 10 dB above
limit. Remote control electroluminescent power supply
420 Hz (~ 10t) switching frequency and it, s harmonics up
to 10 dB above limit. Radio emission of 3.5 kHz ~ 10% up
to 5 dB above limit.

RE02 Radiated emissions, 14 kHz to 10 GHz
Transmit: Transmit frequency up to 35 dB above limit.

Harmonics of transmit frequency “p to 15 dB
above limit. In the 14-17 kHz, 21-23 MHZ
and 37-39 MHz bands, up to 5 dB above limit.

Receive: No exceptions.

CE03 Conducted emissions, 15 kHz to 50 t.lHZ
RT-1556/cD-17 - Broadband emissions - in the 15 kHz to
100 kHz band up to 20 dB above limit, except “p to 25 dB
above limit from 35 to 60 kHz in HAVE QUICK mode only.
Narrowband emissions - up to 10 dB between 1.5 MHZ and
3 MHz. Up to 5 dB between 35 MHZ to 45 MHZ.

c-11896/7/8 Remote controls

28V Power line - Narrow band and broadband - up to 20 dB above
limit between 500 kHz and 3 NHZ.

Lamp line - narrowband - up to 5 dB above limit between 15 MHZ
to 20 MHz.

ID-2428

28V Power line - broadband - up to 8 dB above limit between
15 kHz to 20 k}lz and up to 4 dB above limit from 1.8 f4Hz to
2.4 ~Z. Narrowband - up to 4 dB above limit between 1.8 MHZ
and 2.4 MHZ.

LamP line - narrowband up to 10 dB above limit between

30-50 MHz.

CE06 Conducted emissions, antenna, 10 kHz to 12.4 GHz
Broadband - broadband emission measurements from 1 MHz and
above.
Narrowband - up to 10 dB at first injection frequency

CS 01 Conducted susceptibility, power, leads, 30 Hz to 50 kHz
Transmit - S + NIN shall be at least 35 dB for

susceptibility frequencies between 300 Hz TO 7000 Hz.
Receive - No exceptions.
SINCGARS operation - BIT error rate shall not degrade for
input susceptibility levels of up to 2.1 VRMS for

susceptibility frequencies between 1000 Hz TO 1400 Hz.
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Table III. Exceptions to MIL-STD-461B - Continued.

CS02 This requirement shall apply to all neutrals and grounds
whether or not they are internally returned to chassis.

CS04 Conducted susceptibility, receiver sPurious, 30 Hz to 4 GHz
Limits as shown on figure 2 except spurious rejection
limits for the following subhar!nonics shall be:

‘Subharmonic ‘ Max. Level ,

FO/2 -60 dBc ‘
Foj3 ● ‘ -30 dBm ‘
Foj4 ● ‘ -20 dBm ‘

8~F0\5 * V -lo d!am ‘

● For Fe/3, FO/4, and Fe/5 below 27 MHZ

In addition there shall be no more than 3 in band spurious
responses that are 70 dBc or greater, and no more than 2 other
responses that are less than 50 dBc. There shall be no more

than 3 out-of-band responses less than 80 dflc, and no more than
7 other responses less than -5 dBm.

RS02 Radiated susceptibility, maanetic induction field,
400 Hz and spike
Transmit - For 400 Hz current wrapped around cable bundle,
S+N/N shall be at least 38 d13.

Receive - No exceptions.

RS03 Radiated susceptibility, electric fields, 14 kHz to

33.2 GHz

Low level (Table IV)

Receive - Susceptibility limit reduced to 2 VjM at
first and second IF, and 50 V/M between 3.3 GHz to 3.5 GHz.

Transmit - No exceptions.

High level (Table V)

Transmit - S+N/N shall be at least 35 dB for frequencies
from 219 f411zto 221 f.llfz.

Receive - No exceptions.
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LIMIT

~ dBm

A

R

A

~w +
...... I

.....................
1 . t=R32uENcY

F1 Fo F2

Fo = RECEIVER TUNED FREQUENCY

F1 = 27 MHZ 1C% BELOW LOWESTlUNA9LE FREQUENCY OF RECENER SAND

F2 = uOMHZ: 1ti ASOVE HIOHEST TUNABLE FREQUENCY OF RECEN’ER SAND

W . EANOWIOTH BEIWEEN THE &2dB POINTS OF THE RECEIVER SELECTIWIY CURVE

UMiT OF(A) 19 so dB ABOVE THE lNFUr LEVEL (R) REQUIRED TO

~ THE STANOARD REFERENCE OUTPUT.

FIGuRE 2. CS04 limits.
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Table IV. Low Level RS03 Sianals .

POWER FIELD
DENSITY INTENS

?requency s~vl (v/M)
(MHz)Y_ MODULATION —. m~’

).0104-2 AM 90% 1 kHz SINE WAVE -- 10

2-30 AM 90% 1 kHz SINS WAVE 50
30-850 AM 90% 1 kHz SINE WAVE 10

215-225 PAM 20 ~ Pw 200 PPS .126 - 22

215-225 PAM 200 ~s Pw 200 PPS .126 - 22

400-450 P* 4p9y pw+t 300 PPsy .200 - 28

850-940 PAM 10 @ Pw 1000 PPS 0.316 - 35

850-940Y PAM 125 ~S Pw 300 PPS 0.316 - 35

940-1215 PAW 10 ~ Pw 1000 PPS 0.106 - 20

1215-1365 PAM 10 ps Pw 3000 PPS 0.106 - 20

1365-2900 PAM 1 ~s Pw 1000 PPS 0.160 - 25

2900-3100 PAM 3 ~s Pw 1000 PPS 1.600 - 78

2900 -3100~ PAM 70 ps Pw 200 PPS 1.600 - 78

3100-3500 PAM 10 ps Pw 3000 PPS 3.180 - 110

3100 -3500y PAf4 50 ps Pw 3000 PPS 3.180 - 110

3500-9000 PAM 1 ~s Pw 1000 PPS 0.636 - 50

9000-14000 PAM 0.2 ps Pw 1000 PPS 0.106 - 20

14000-18000 PAM 0.2 ys Pw 50000 PPS 0.106 - 20

NOTES :

1.

2.

3.

4.

5.

6.

7.

8.

Pulse amplitude modulation

Microseconds

Pulse width

Pulses per second

Peak power density for pam signals is defined as the power density

measured by an average power measuring device if the .9enerator is run

CW; i.e. , average power density within the pulse envelope.

Volts per meter equivalent shown for reference only.

Frequency ranges listed with more than one modulation shall be repeated

as necessary to include all different modulations and/or field strength

shown.

Operation not required for interference signals within *1O percent or ~10

MHZ, whichever is greater, of the tuned operating frequency.
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Table V. Hiqh level RS03 Siqnals.

Field
Power Intens.

Frequency Density

~~’

(v/m)
Modulation (mW/CM’) ‘j w:’

2-30 AM 90% lkHz SINE WAVE 0.66 50

220 PF@ 10 ps y Pw:’ Zooppsy 10.6 200

220y PAM 200 @ Pw Zoopps 10.6 200

425 PAM 4~ Pw 3oopps 10.6 200

900 PAM 2 ps Pw looopps 10.6 200

90@’ PAM 125 PS Pw 3oopps 10.6 200

L250 PAM 10 ps Pw 3ooopps 10.6 200

L350 PAM 5~ Pw 3ooopps 10.6 200

3000 PAN 3W Pw looopps 10.6 200

3oo&’ PAM 70 p Pw 2oopps 10.6 200

3300 PAM 10 ~ Pw 3ooopps 10.6 200

3300:’ PAM 50 ps Pw 3ooopps 10.6 200

3600 PAM 1 Us Pw looopps 10.6 200

5600 PAM 1 ps Pw 600PPS 10.6 200

9100 PAM 0.5 ps Pw looopps 10.6 200

9375 PAM 0.2 w Pw looopps 10.6 200

3900 PAM 0.2 fls Pw 5oooopps 10.6 200

5500 PAM 0.2 Ks Pw 5oooopps 10.6 200

3200 PAM 250 PS Pw 2ooopps .013 7?

Notes:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Pulse amplitude modulation

Microseconds

Pulse width

Pulses per second

Peak power density for pam signals is defined as the power density as

measured with an average power measuring device if the generator is run

cw; i.e. , Average power density within the pulse envelope.

volts per meter equivalent shown only for reference.

The frequencies listed are approximate. system performance

shall be demonstratable at any arbitra~ily selected frequency within f-5

percent of the frequencies listed.

Frequency ranges listed with more than one modulation shall be repeated

as necessary to include all different modulations shown.

Measured at a distance of 20 cm.
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The receiver-transmitter shall exhibit no susceptibility as specified in

3. 3.6.4 .la when subjected to an RS03 teat to the limits of MIL-STD-461 and

table IV. In addition, the receiver-transmitter shall exhibit no

susceptibility in accordance with the criteria of 3.3.6.4. lb when subjected to

signals at the levels of table V.

3. 3.6.4 Susceptibility definition. The following criteria shall be

applied to determine whether the radio is susceptible.

3.3. 6.4.1 All modes. In addition, any degradation of performance as

specified in 3. 3.6.4.2 and 3. 3.6.4.3 shall be considered an indication of

susceptibility.

a. Any noncommanded change in the radio’s control settings, panel

indications, modes of operation, etc. , shall be considered an indication of

susceptibility. This requirement shall apply whether the change is transient

(momentary) or nontransient (permanent) in nature. The inability to change

radio frequency or modes of operation while exposed to the susceptibility

signal shall be considered an indication of susceptibility.

b. Any degradation of ECCM performance shall be considered an

indication of susceptibility. Degradation of ECCf4 performance is defined as

abnormal breaks in cormnunications between two systems in the same waveform.

3.3. 6.4.2 AM and FM Receiver. Unless otherwise specified, the radio

shall be considered susceptible if the radio’s measured sensitivity is

degraded by 6 dB or more during application of the susceptibility signal over

the specified sensitivity.

3.3.6 .4.3 AM and FM Transmit. Unless otherwise specified, the radio

shall be considered susceptible if the modulated transmitter’s output signal

plus noise to noise ratio (S+N/N) degrades below that specified in

3.5.1.16.12 in the presence of the interfering signal. In addition, any

change in transmitter output power greater than 1 dB shall be considered an

indication of susceptibility.

3.3. 6.5 Ground Plane interference. All radio interface circuits shall

be capable of specified performance while subjected to tbe following aircraft

chassis noise between the interfacing weapons replaceable assemblies (WA) .

a. Three volts RMS from 320 Hz to 500 Hz. &l

b. One volt RMS from 500 Hz to 20 MHz. ~1

c. +/- eight volt pulses, 70 PS wide at 100 PPS. al

&/ Not to exceed 150 MA RMS applied current.

~f Not to exceed 150 nm RMS applied current for frequencies

between 500 Hz and 50 kHz. Not to exceed 1 watt (CW) from a 50-ohm source for

frequencies above 50 kHz.

~/ Not to exceed 15A peak current spikes, 10 ~ rise time maximum

and 1.0 s fall time maximum.
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In addition to the susceptibility definitions of 3.3.6.4, 3.3.6.4.1,

3.3.6.4.2, and 3.3.6.4.3, the radio shall maintain intelligible communications

during a “talk through” test with another radio set using a low-level signal

(not to exceed 20 microvolt input to the receiver) .

3. 3.6.6 Groundina requirements. The grounding system between WRAs

equipment shall be compatible and consistent with the following aircraft

grounding scheme. All WRAS shall be grounded in such a manner as to prevent

ground loops and common ground returns for signal and power circuits, provide

effective shielding for signal circuits, minimize SMI, and protect personnel

from electrical hazards.

3.3.6 .6.1 Chassis arounds. A reference ground wire of minimum length

connected internally to the WP.A chassis shall be provided at a pin on each

primary power comector. No circuit shall be allowed to utilize this wire as

its primary return with the exception of the indicator which is to be

pin for pin compatible with the ARC-182 indicator.

3. 3.6.6.2 Shieldina qroundinq. A separate connector pin shall be

provided for each aircraft wire shield unless suitable grounding is provided

in external cable backshells. The connector shield pins shall be grounded to

the equipment chassis inside the WRA adjacent to the connector mounting and by

the shortest means practical.

3. 3.6.6.3 Component around. All externally exposed metal parts, shield

control shafts, switch handles, connectors, bushings, etc. , shall be grounded

to the chassis.

3. 3.6.7 Bondinq. A means of electrically bending the equipment to the

aircraft chassis shall be provided and shall comply with the requirements of

MI L-B-5087 . Bonding resistance between the bonding surface and all parts of

the equipment case shall not exceed 2.5 milliohnm.

3.3.6.8 Shieldina qaskets. The use of materials resulting in severe

dissimilar metal combinations with the interface shall be avoided for

shielding gaskets and similar devices for RF application.

3.3. 6.9 Emission control (EMCON) . In all nontransmit modes of

operation, the radio set shall not emit radiations exceeding -110 dBm/m’ peak

or average power density measured at one nautical mile. Said radiation shall

include radiation from case or interconnecting cabling.

3.3.6.10 Freauencv allocation data. Spectrum signature measurements in

accordance with MIL-STD-449 shall be conducted to support frequency

allocation.

3.3.7 Provisions for maintainability. The maintainability program, bit

features, construction and packaging, provisions for test points, and other

maintainability parameters shall be in accordance with MI L- STD-2084, as

gpecified herein excluding tasks 102. The fault detection percentage

requirement of MIL-STD-2084, requirement 104, shall be 95 percent minimum aa

specified herein. Radio and ECCM applique bit shall be mutually interactive

and shall not require circuit familiarity to achieve fault isolation.
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3. 3.7.1 Compatibility with automatic test equ iDment (ATE) . The

equipment shall be compatible with the ATE for WRA testing and fault isolation

to the faulty SRA in accordance with MI L-STD-2076. When requi red by the

contract, ATE operational test program sets shall be furnished in accordance

with MI L- STD-2077. If ATE operational test program sets exist for similar

equipment and differences in equipment design affect the fault diagnosis

procedure, then changes to the existing test program sets shall be prepared as

part of the equipnent changes in accordance with MIL-STD-2077.

3.3.7.2 Maintainability de.sion requirements. MIL-STD-2084, requirement

103 applies as modified herein. All electrical and electronic circuits and

parts shall be packaged on replaceable and repairable, plug-in modules.

Circuit breakers, indicators, and other items that may logically be bolted,

soldered, or otherwise more rigidly electrically and mechanically fastened to

an equipment housing, shall not be considered modules. SRAS (shop replaceable

assemblies) , except the chassis assembly, shall ba QRAS (quick replaceable

agsemblieg) as defined in MIL-STD-2084. SRA arrangement shall ba such that

access to any SRA does not require the removal of adjacent SP.As or parts other

than access panels, except for the modules comprising the synthesizer and main

and guard receiver functions. These modules shall be removed from the chassis

as a group and then further disassexrbled. RF connections between this group

of modules shall be direct from module to module rather than through the

chassis 30 as to nOt lessen reliability, operation, or performance. The use

of a special tool for SP.A removal is prohibited. All equipment that is not

panel mounted shall have all connections made to the front of the unit. All

panel mounted equipment connections shall be on the rear of the equipment.

3.3.7 .2.1 Connector kevinq. Multipin WRA and SRA connectors shall be

keyed to prevent the insertion of a connector or subassembly into an improper

location within or on the equipment, and shall be legibly marked with

reference designations.

3.3.7 .2.2 Access panels. WRA access panels shall be retained by

captive fasteners.

3 .3.7.2.3 Service access. Devices requiring removal fOr inspection or

servicing shall be retained by captive fasteners where feasible.

3 .3.7.2.4 Adjustments. No adjustments or alignment shall be required

at the organizational level, with the exception of display brightness

adjustment for the remote control. No adjustments shall ba required at the

intermediate level as a result of removing or replacing modules. External

adjustments of WRA functions are permitted at intermediate or depot level.

Adjustment or alignment at any level of maintenance shall nOt require the

removal of the part to be aligned or adjustied or removal of the hardware

ele~nt to which it is attached.

3.3.7 .2.5 Test point requirements. All test points shall be in

accordance with MI L-sTD-2084, requirement 105 and MI L- STD-415 to accommodate

aPPrOved test equipment. Adequate test points shall be incorporated into the

design to eliminate the need for extender devices, i.e. , cards or cables.

Their usage shall be physically safe and shall not distort the signal being
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tested or otherwise af feet equipment operation. They shall be capable of
being shorted to ground without resulting in damage to the equipmmt, and

shall be chosen to provide a straightforward, logical, step-by-step

troubleshooting sequence. MIL-STD-2084 shall take precedence over MIL-

STD-415 requirements. External test points and bit shall provide for SW
fadt isolation. In cases of size or space limitations, access to eXterrIdl

test points by the removal of a cover is permitted. The sub-SAA test points

and related connector requirements of MIL-STD-2084 apply except where

prohibited by space or performance considerations.

3. 3.7.2.5.1 SW test Points. SW test points shall be accessible while

power remains applied to the SMS. They shall become accessible with minimum

removal of protective covers or enclosures. Each module supply voltage and

supply common shall be mide available at a test point. Internal teSt points

not on test connectors for each S~ shall allow fault isolation to the sub-S~

level in accordance with MIL-STD-2084, requirement 105 (5.4 and table 105-11) .

For the synthesizer and receiver SRAS, test points shall be used to the

maximum extent possible, consistent with available space and functional

performance.

3.3. 7.2.5.2 WFwi test woints. Test points shall be provided for

verification for faulty equipments and isolation of faulty modules at the

intermediate level and repair of equipments and modules at the depot level.

Injection test points are not required in the built-in-test circuits.

3. 3.7.2.5.3 Power SUPPIV test Points. Accessible individual test

points shall be provided on the equipment to measure the power supply

voltages.

3. 3.7.2.6 Fuses The equipment may use replaceable fuses in lieu of—.
circuit breakers. When fuses are used, a spare fuse shall be included.

Accees to the fuses shall be through removable cover plates or dust covere.

3.3.7.3 Operational readiness test (ORT) . The equipment shall provide

the operator or organizational maintenance technician, while airborne or on

the ground, with performance/readiness test and fault (GO/NO-GO) indication.

ORT shall be in accordance with MI L-STD-2084, requirement 104, (5.1 and table

104-1) . Operation of ORT shall be both a manually energized and a continuous

test mode Df operation. Continuous monitoring shall detect gross failures
including loss of synthesizer lock, power amplifier (PA) voltage reference

(transmit mode) , VSWR and PA t.erperature (transmit mode) .

3.3.7.4 Built-In-Test (BIT) - BIT provisions shall be incorporated in

the receiver-transmitter which provide fault detection and isolation of radio

set failures. These provisions may be in conjunction with, but not

necessarily a part of, the operational readiness test. Operation of BIT shall

be a manually initiated test mode of operation. w radiation is not permitted

during BIT. Normal equipmant performance may be interrupted during the

manually initiated BIT sequence and, if necessary, switches may be used in

series paths for purposes of introducing BIT stimuli or measuring equipment

performance. Self-test Df BIT is not required. The manually initiated BIT

shall normally be an uninterrupted test with a resultant display of the
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overall status. Initiated BIT shall include a single-step test mode whereby

the results are displayed after each test. The operator shall be able to

advance to the next step in the sequence when in the single-step nuxle. Fault

detection, non-ambiguous WWA fault isolation and false alarm rates using

manually initiated BIT shall be 95 percent minimum, 95 percent minimum, and 5

percent maximum, respectively. Failure of BIT circuitry shall nOt degrade

normal performance. Fa19e BIT detection, during manually initiated BIT, shall

not inhibit equipnent operation.

The indicator BIT shall operate as follows during initiated BIT:

(a) Display the decimal point only when XT BIT is in progress.

(b) Display a reported WP.A fault when BIT has been completed.

(c) Display all SegIEntS upon BIT completion if no WRA fault has been

reported.

3 .3.7.5 Organization level repair. The radio set shall have a mean

time to repair (MTTR) of 15 minutes or less and a corrective maintenance time

of not more than 25 minutes at the 95th percentile. An organizational-level

corrective maintenance action includes the following:

(a) Verification of a fault in the radio set.

(b) Isolation of a fault to a WRA.

(c) Removal and replacement of a WRA (excluding aircraft access time) .

(d) Verification of repair.

The equipment design shall be such that no ancillary test equipment is

required to perform the organizational level corrective maintenance of (a)

through (d) above within the specified MTTR.

3.3.7.6 Intermediate level repair.

3.3.7 .6.1 WeaDon replaceable assemblies (WRAs) . WRAS shall have a MTTR

of 20 minutes or less and a corrective maintenance time of not more than 40

minutes at the 95th percentile. Maintenance time consists of the time to

accomplish the following:

(a) Verification of a fault in the WRA (excluding temperature

stabilization time, if any) .

(b) Isolation of the fault to the SRA (or small group of SRAS in

accordance with MIL-STD-2084, table 105-1) .

(c) Removal and replacement of the SAA.

(d) Verification of WRA repair.
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3. 3.8 Nomenclature and nameplates. Nomenclature assignments and

nameplate approval for equipment and module identification shall be in

accordance with MIL-N-18307. Nameplate location shall be as shown on

figure 3.

3. 3.8.1 Serial numbers. The acquisition activity will assign serial

numbers for all the radios under contract or purchase order. The contractor

shall sequentially serialize all radios which are delivered under contract.

3. 3.9 Standard conditions. The following conditions shall be used to

establish normal performance characteristics under standard conditions and for

making laboratory bench tests; however, required field test shall be conducted

under outside ambient conditions:

Temperature Room ambient (2!R ~ 104C)

Altitude Normal ground (-200 ft to +5000 FT with

respect to mean sea level)

Vibration None

Humidity Room ambient up to 90 percent relative
humidity (noncondensing)

Input power voltage 28 ~ 0.5 Vdc

3.3.10 Service conditions. The equipment shall operate satisfactorily

under any of the environmental service conditions or reasonable combination

thereof as specified in MI L-E-5400 except as modified herein. The RT and

applique shall be Class 2 equipment and the control and indicator shall be

Class 1 equipment.

3.3.10.1 Sinusoidal vibration. Cockpit mounted equipment shall not

require isolators or rear support and shall operate satisfactorily when

subjected to vibration requirements of MIL-E-S400, curve 111A. RM other

eauimnent shall onerate satisfactorily when subiected to vibration

requ~rements of MI L-E-5400, curve IVA, with isolators. Equipment designed for

operation with isolators, but with them removed, shall operate satisfactorily

when subjected to MIL-E-5400, curve IIIB vibration requirements.

3 .3.10.2 Random vibration. The equipment shall operate satisfactorily

when sub jetted to the random vibration test profile (see 4.3. 5) .

3.3. 10.3 ~. Console mounted equipment shall operate as specified

when exposed to a dripping rain environment in accordance with MIL-STD-81O,

Method 506.2.
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3.3.11 Warm-up-time. The time required for the equipment to warm up

prior to operation shall be minimal and shall not exceed 10 seconds except

that under cold conditions the remote control and indicator display shall be

fully readable within 3 minutes of power on. Under service conditions, the

transmit frequency accuracy shall be *3 ppm within 10 secOnds and shall met

the requirements of 3.5.1.11 within 5 minutes from power turn on.

3.3.12 InPut electrical Dower.

3. 3.12.1 Operatinq power. The equipment shall meet all applicable

requirements of 141L-S TD-704 and shall give specified performance when

eneraized from the followinq power source having characteristics and limits as

defi~ed in MI L-STD-704 . - -For equipments specified herein, the power required

shall be 28 Vdc. Operating power requirarents are given in table VI.

3.3.12 .1.1 APpliaue power. The RT shall provide regulated power in

accordance with table VI for use by the Applique.

TABLE VI. Operatinq power requirements .

Average

Equipment POwe r Primary

~ Designation Source m

Receiver-transmitter RT-1556/ARC 28 Vdc 150 watts transmit:{
25 watts receive

Control, radio set c-11896/ARC 28 Vdc 15 watts

c-11897/ARc 28 Vdc

c-11898/ARc 28 Vdc

Indicator, frequency/ ID-2428/ARc 28 Vdc 10 watts

channel

Applique CD-17/ARC-210 (V) RT$/, +5 Vdc 2.5 watts
+12 Vdc O. 6 watts
-12 Vdc 0.6 watts

External

Battery!’
12 - 15 Vdc 1.3 watts

Notes: 1. Receiver-Transmitter power does not include the applique.

2. The applique power is supplied by the RT.

3. Pin available at the RT interface connector, J5, to connect

a battery to maintain applique clock for extended time

periods when RT power is removed.
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Liahtina vower. Input power for lighting for any lighted

require more than 5.0 watts.

Deqraded performance. Degraded performance will be permitted

for voltaae transient with durations of 75 microseconds to O. 5 second during

normal electric system operation. For voltage transients that cause an

undervoltage condition per 3.3.12.5, the radio will be permitted to shut down

for the transient period. Operation shall return to normal within 5 seconds

with no resulting damage to the equipment. Loss of memory fill andlor time

shall not occur.

3.3.12.4 Emeraencv voltaqe. During operation in the emergency steady

state electric power condition as defined in MI L-STD-704, the system shall

remain safe

(a)

(b)

sensitivity

(c)

(d)

with performance characteristics as follows:

RF power out: 2 watts minimum

Receiver sensitivity: shall not degrade more than 6 dB below the

given in table VII.

Audio output power: -6 dB fram the standard setting.

Frequency or net identification readouts and control functions

shall be maintained.

(e) The RT shall be capable of supporting CD-17 ECCM Applique

functions as specified in 3.5.6, and herein.

The emergency power source will impose an interval of zero voltage at

the time of primary power 10s9 for a period of nOt more than 30 seconds. The

equipment is not required to perform during this period of power 10SS, b“t

shall return to the performance specified above within two seconds after

return to the emergency power conditions in accordance with MIL-STD-704. ECCM

time shall be held for not less than seven seconds, without external battery,

with sufficient accuracy such that nOnMl ECCM functions resume when power is

restored.

3.3. 12.5 Undervoltaqe protection. The equipment shall not be damaged

by voltages below the minimums specified in MI L-STD-704 and shall

automatically resume normal operation in any mode within two seconds after the

voltage returns within normal limits. If the unclervolt age condition exceeds

$even seconds, ECU4 time may need to be refilled if external battery power in

accordance with 3. 3.12.7 is not being used.

3.3. 12.6 Reverse polarity protect ioti. The equi~nt shall be protected

so that it will not be damaged by applications of reverse polarity voltages.

3.3.12.7 External batterv power. The radio set shall be capable of

accepting battery power to maintain the time reference within the Applique.

The battery power shall be as specified in table VI.

3.3.13 COOlinq.
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3 .3.13.1 Thermal conditions. The equipn’ent shall operate

satisfactorily under the thermal conditions described by MI L-E–5400,

requirement 1, class II for the RT and class I for the control and indicator,

without the requirement for auxiliary cooling.

3. 3.13.2 Thermal paths. Every semiconductor device shall have an

adequate conducted thermal path to the aircraft ambient environment if

required to meet the junction temperature requirements of 3.2.4.

3.3.14 Safety. The safety design of all equipment shall be in

accordance with MIL-E-5400.

3.3.15 Software. ml computer programs (including firmware) within the

eCIUiPnnt covered by this specification shall be developed in accordance with
MI L-STD-1679 .

3.3.16 Printed wirina boards. Printed wiring boards shall be in

accordance with MIL-STD-Z75 and MIL-P-55I1O with the following exceptions to

MI L-STD-275 and MIL-P-5511O for one printed wiring board (PWB) located in the

applique, CD-17, where functional requirements demand use of a material with

low dielectric constant:

(a) Thermal stress requirements/testing shall be to a temperature

of 475°F.

(b) Moisture and insulation resistance requirement sitesting shall be

limited to MIL-STD-275, quality conformance coupon segment “E”’ with a maximum

resistance level of one megohm.

3.3.17 Manufacturing requirements. Unless otherwise specified herein,

the equipment shall be manufactured in accordance with the manufacturing

processes, workmanship, and quality assurance provisions of MIL-STD-454

(excluding Requirements 5 and 17 la, b and c), MIL-STD-275, MIL-P-5511 O, MIL-

STD-2000, and MI L-STD-1686.

3.4 Performance. Unless otherwise specified, values set forth to

establish the requirements of satisfactory performance apply to performance

under both standard and extreme service and input power conditions. When

reduced performance under extreme conditions is acceptable, tolerances or

values setting forth acceptable variations from the performance under standard

conditions will be specified.

3. 4.1 Operation. The equipment shall provide the functions and

capabilities listed in 1.1 for operation in military fixed-wing aircraft and

helicopters. Additionally, the equipment shall be compatible with the

equipment listed in 6.7 and shall provide the operations specified in 3.5.

3. S Detail requirements.

3.5.1 Radio Set AW/ARC-210 (V) . This section covers the basic detailed

performance requirements of the AW/ARC-210 (V) radio get.
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3.5. 1.1 Function. The radio set shall provide simplex twO-way

communication between tactical platforms in the frequency bands defined below.

When fitted with ECCM applique CD-17/ARC-210 (V), the radio set shall provide

ECCM functions as specified below. Hereafter and for purposes of this

specification, reference to KAVEQUICK is defined as HAVEQUICK and KAVEQUICK

II. Half-duplex operation shall be possible when operating on the maritime

channels or using specified preset channels.

(a) Low VHF (FM) 30.000 through 87.9875 MHz, FM, normal voice,

secure voice, automatic direction finding (ADF) and 102O HZ ilo Pxcent tOne

transmission (except in SINCGARS) , squelch tone transmission, and SINCGARS as

specified herein, and JTC3A specification 9001C including ICOM ERF reception

and transmission (except 3. 9.3.2 where it applies to base time) .

(b) VHF (AM)-. 108.000 through 135.9975 MHZ, AM, normal voice, secure

voice, AOF, 1020 Hz ~ 10 percent tone transmission. Transmit shall be

inhibited from 108.000 through 117.9975 MHz.

(c) VHF (AM/ FM)-. 136.000 through 155.9975 MHz, AM/FM, normal voice

and secure voice. The FM mode shall be the standard mode. The operator may

cause a change to the AM mode. Upon any change of the frequency controls when

in the manual mode, the system shall revert to the FM mode. The system does

not revert when in the preset mode. AOF and 1020 Hz ~10 percent tone

transmission shall be provided.

(d) VHF (FM~. 156.000 through 173.9875 MHz, FM, normal voice, secure

voice.

(e) UHF (AM) . 225.000 through 399.9875 MHz, AM, normal voice, secure

voice, ADF, 1020 Hz ~ 10 percent tone transmission, and KAVEQUICK ECCM as

specified herein. The AM mode shall be the standard mode. The operator may

cause a change to the FM mode. Upon any change of the frequency controls when

in manual mode, the system shall revert to the AM mode. The system does not

revert when in preset mode.

(f) UHF (FM) . 225.000 through 399.9875 MHZ, FM, normal voice, AOF,

1020 Hz *1O percent tone transmission, secure voice, and HAVEQUICK ECCM as

specified in 3.5.6. The FM mode shall be the non-standard mode of operation.

Additional capabilities of the radio set shall be as follows:

(g) Continuous monitoring of the guard frequency of 243.000 MHZ (AN)

in all bands except for the 108.000 through 155.9975 MHZ band, where it shall

be 121.500 MHz (AM) , when in the main receiver-transmitter plus guard mode in

accordance with 3.5.1.5.1, (c) .

(h) The radio set shall interface and operate with the TSEC/KY-58

secure voice equipment with or without the ECCM applique. The applique shall

provide for appropriate transmission security /cormnunication security

(TRANSECICOMSEC) and privacy modes using internal andlOr external devices

defined by the national security agency (NSA) , and identified herein. In the
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HAVEQUICK mode of operation, the radio set shall key the KY-58 in manner that

is compatible with all hop rates.

(i) Automatic relaying, whereby interconnection of two radio sets

results in automatic transmission on one radio set of the signals being

received by the other radio set {including HA~QUICK and sINCGARs mOdes)

(j) Remote indicator shall display the radio set’ s operating

frequency, preset channel number, net number, and the ECCN mode as defined

below:

Net ECCM
~ Frequency Number Channel -

Preset/fixed frequency x x

Preset /ECCM x x x

Manual x
Maritime x x

(k) Guard channel Precedence operation, whereby an external control

input automatically turns the radio on and tunes both the transmitter and main

receiver to the 243.000 NHZ (AM) guard frequency.

(1) Compatibility of the RT-1556/ARC receiver-transmitters with the

time division multiplex (TDM) data bus in accordance with MI L-STD-1553B with

minimum cycle time between RT messages of 50 milliseconds.

(m) Operation with AS-3191/A or AS-3238/A antennas, as well as with

all other equipment listed in 6.7.

(n) An external take-control switch allows operation with one or more

remote controls andlor the MI L-STD-1553B multiplex bus. The remote control

shall have the capability to take control from the MI L-STD-1553B multiplex bus

without the need for an external switch.

(0) OperatiDn on adjacent 25 KHz channels using normal voice and

baseband secure signals. 5 KHz tuning shall be provided over the range of

30.000 MHz to 399.985 MHz. 2.5 KHZ tuning shall be provided over the range of

30.000 MHZ to 399.9875 MHZ when under MIL-STD-1553B control. This should not

be construed to mean 2.5 KKZ and 5 KHz channel bandwidths, but, rather, 2.5

KHZ and 5 KHZ tuning steps. In ECCM modes, provision for the use of 1.25 KHZ

tuning increments in all bands of operation shall be provided. This paragraph

should not be construed to imply any increase in collocation capability as

described elsewhere herein.

(p) Operation on a transmit channel offset from the receive frequency.

Offset operation shall be possible for marine operation and on selected preset

channels. Marine band offset channels in the 156.000 through 161.985 MKz

range shall be able to be selected by a control pin on the J2 connector or by

a switch Dn the contrDl. In addition, at least five preset channels shall be

capable of storing offset information or separate transmit and receive
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frequencies anywhere within the limits of the radio set’ 9 frequenCY range. If

offset information is not stored, radio operation shall be normal simplex.

(q) Pin selectable 7 dB minimum, 15 CIB maximum, reduction in the

sensitivity requirements specified in 3 .5.1.15.1 in the 108-174 MWz range.

(r) Under no conditions shall the receiver-transmitter tune to

frequencies which are below 30.000 MHz or above 400.000 MHz.

(s) CASS/DICASS, as specified herein.

(t) RF power turn-down when under control of the MI L-STD-1553B b“s
within the constraints of 3.5.1.16.1.3.

(u) SINCGARS cold start operation as described in JTC3A specification

9001C. When in SINCGARS cold start mode, the operator shall have the

capability to electronically remote fill (ERF) ECCN parameters and to

communicate via voice (not simultaneously) . The cold start frequency shall be

able to be set to any 25 kHz channel.

(v) The radio set shall be capable of sampling the SINCGARS preset cue

frequency during synchronization search in the SINCGARS ECCM mcde as specified

in JTC3A specification 9001C. Both an audio and visual indication shall be

given to the operator upon detection of energy on the cue channel. The cue

channel shall be able to be set to any 25 kHz channel.

(w) Receiver scanning shall be able to be selected by either the

remote control or MI L-STD-1553B bus. Four channels shall bB scanned. The

four scanned channels shall be channels 22 (connnand), 23, 24, and 25 Of the

non-AJ presets. The scanning sequence shall be the cormnand, secondary 1,

command, secondary 2, etc. Upon signal detection, the scanning sequence shall

cease. Scanning shall resume approximately three seconds after channel

activity ceases. If channel activity has been detected, any transmission

shall be cm that detected frequency. Once scanning has resumed, any

transmission shall default to the command frequency.

3 .5.1.2 Form factor. The form factors for individual items of

equipment shall be as described in 3 .5.2 through 3.5.5.

3.5.1.3 Weiqht. The weights of individual items of equipment shall be

as specified in 3.5.2 through 3.5.6.

3. 5.1.4 Contents. The radio set shall contain all solid state modular

electronic circuits designed as required in 3.2.

3.5.1.5 Controls. The number of controls on the remote unit required

to operate the radio set shall be held to a minimum consistent with performing

all the functions defined in this specification. The frequency and channel

selection information shall be in serial digital format such that the

information transfer shall be accomplished by no more than two pairs of wires.

Additional inputs shall be provided for ECCN control functions, as required.
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3.5.1 .5.1 Operational modes.

(a) off. In this mode, input power shall be removed from the radio

set. The sw~h shall control the input power, except for power control

circuitry. The radio set shall contain a nonvolatile memory device that

stores the manual frequency last tuned (if turned off in manual frequency

selected mode) , the preset channel ntier and fre~ency (if turned Off in anY

preset frequency select mode) , the guard frequency (if turned off in the guard

frequency select mode) and the net ntier so that the radio will operate on

the last selected frequency or channel when turned on again if no switch

changes have been made. The system shall update to the last AJ mode within

two seconds after the power is restored, if the power is removed for less

than seven seconds. If power is removed for more than seven seconds and time

is lost, the system shall indicate no fill. The system shall update to any

new switch positions.

(b) ~. In this mode, a performance check shall be applied to the

radio to verify the radio set’ s operation. The results of the BIT shall be

indicated on the frequency/channel display. BIT results shall lx? reported on

the MIL-STD-1553B data bus when requested by the bus. The radio shall

interact with ECU.1 control equipments such that all mutual interfaces and

functions are tested. BIT results shall not be corrupted by the presence of

an on channel signal of -50 dBm or leSs. Radio and applique BIT shall be

interactive and shall permit determination of system status. The applique

shall be considered a module for fault isolation purposes.

While in the test mode, the radio set shall utilize a non-volatile

memory device that stores the manual frequency last tuned, the preset channel

number and frequency, the guard frequency, and the net number so that the

system will return to operation as it was prior to the initialization of the

test mode.

(c) Main receiver-transmitter Dlus quard (TR + G) . In this mode, both

the main receiver and the appropriate guard receiver shall be turned on and

the operator shall be able to hear the audio output of both receivers

simultaneously. The guard frequency selected shall be as specified in

3.5.1.1. The radio set shall have the same transmit-receive capabilities as

defined in the main receiver-transmitter mode.

(d) Main receiver-transmitter (TR) . In this mode, the main receiver

shall be turned on and shall meet all the performance capabilities defined

herein. The guard receivers shall be in the “off” condition. The transmitter

shall be in the ready (key up) condition. The radio set shall be capable of

transmitting and meeting all the performance capabilities defined in this

specification when the external transmit switch is closed (key down) .

(e) Automatic direction findina (ADF) . In this mode, the main

receiver-transmitter and the guard receiver shall operate as defined in

3.5.1.5.1(C). If the radio system is in the FM mode, except during SINCGARS

operation, the main receiver AGC shall be enabled and the radio shall continue

in the FM mode, but degraded operation may be allowed, upon activation of the

ADF mode. The radio shall not go to the ADF mode if in a SINCGARS net. The
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radio set shall be capable of operation with the associated ADF or equipment

listed in 6.7. The main receiver shall be connected to the ADF, J3, port.

(f) Chanae preset (CHG PRST) . In this mode, the preset channel number

and preset channel frequency /ECCt4 net number to which the receiver-transmitter

is tuned shall be displayed. The channel and frequency/net number shall be

shown on the display specified in 3 .5.1.8 than freqlnetltime display. It

shall be possible to change and verify (but not load and operate) a new

frequencyfnet number by use of the control specified in 3.5.1.5.7. Loading

and operation on a new preset frequencylnet number shall be accomplished by

using the control specified in 3.5.1.5.8.

(g) Zeroize (ZRO)-. The RT shall provide a zeroize command to the

applique for the purpose of clearing ECCM parameters.

(h) CASS/DICASS oueration. With the function selector switch in the

TR or TR+G position, the radio set shall operate in conjunction with the

CASS/DICASS reference signal generator specified in MI L-G-81665 to transmit

signals provided by the signal generator. The CASS/DICASS interface will

provide the external transmit (key) switch operation at least 50 milliseconds

prior to input of CASS/DICASS signals to the radio set.

(i) Preset and ECCM fill interface. The RT shall contain an interface

which is compatible with the AN/ CYZ-10 Data Transfer Device DS-101 interface.

The RT interface shall be able to be paralleled with up to nine other ARC-

210 (V) RT’ s so that only one external loading point is required to provide

fill data for each RT. The MIL-STD-l553B b“s address strapping on the RT

shall be used to designate specific RT’ s. The RT shall extract the fixed-

frequency preset channel fill data from external loading device. The RT shall

transfer HAVEQUICK and SINCGARS ECCM data to the CD-17 applique when the CD-17

is attached to the RT. The ECCM data may contain word (s)-of-the-day, hopset

frequencies, TRANSEC variable (s), AJ preset net or identification numbers for

up to 32 different RT’s, and time.

(j) MI L- STD-1553B MUX preset fill. The RT shall accept single channel

and AJ preset fill data via the MI L- STD-1553B control bus as specified in

appendix C.

(k) RT control bus preset fill. The RT shall aCCept mode control and

ECCM parameters via the c-11896/7/8 control bus as given in appendix A.

3. 5.1.5.2 FreauenCY select modes. The remote control or MI L-STD-1553B

bus shall initiate the functions described herein. The frequency select modes

shall allow the operator to select emergency, guard, Mdnual, or preset modes

of frequency selection and ECCM mode. Provisions shall also be made so that

operation in the 225.000 through 399.9875 MHZ band is indicated by a ground on

a Pin on the J2 connector on the receiver-transmitter.

(a) UHF qua rd (emerqencv ) (243) . ln this mode, the radio shall be

turned Dn, the transmitter, and main and guard receivers shall be tuned to the

243.000 MHZ (AM) guard channel. This mode shall have precedence over all

other modes and, when in use, all other controls shall be inoperative.
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(b) vHF quard (121) . In this mode, the radio shall automatically tune

the main and guard receivers and transmitter to the 121.500 Ml+z guard channel.

When operating in this mode, the preset frequency selector control, as well as

the manual frequency selector controls, shall be inoperative.

(c) Manual (MAN) . This mode shall allow the operator to select

rapidly and easily any one of the possible operating frequencies by use of the

controls specified in 3.5.1.5.7. Any operating channel frequency selected

shall be shown on the front panel using the display specified in 3.5.1.8. The

transmitter, receivers, and receive audio shall be disabled (blanked) while

changing frequencies.

(d) Preset (PRST~. This mode shall allow the operator to select one

of 25 simplex, one of 5 half-duplex, scan, cold-start, or one SINCGARS cue

fixed frequency preset operating channels by use of the control specified in

3.5.1.5.7. The channel number (1 through 30) for the simplex or half-duplex

channels and CU for the cue channel and the frequency of any operating channel

selected shall be shown on the display specified in 3.5.1.8.1. For the

half-duplex channels, the transmit frequency shall be displayed. The

transmitter, receivers, and audio shall be disabled (squelched) while changing

channels.

(e) Maritime Channels (MAR) This mode shall allow the operator to

select one of 57 maritime operating channels (ship or shore station) by use of

the control specified in 3.5.1.5.7. The channel number (1 through 28 and 60

through 88) of any operating channel selected shall be shown on the display

specified in 3.5.1.8.1. The transmit frequency shall be displayed. The radio

shall default to the ship station frequencies. The radio shall change between

ship and shore operation when the load b“ttcm is pressed. The channel

assignments in the radio shall be:
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Transmitting Transmitting
Frequencv (MHZ) Frequencv (MHZ)

Ship Shore Ship Shore
:hannel Station Station Channel Station Station
1 156.050 160.650 60 156.025
2

160.625
156,100 160.700 61 156.075

3
160.675

156.150 160.750 62 156.125 160.725
4 156.200 160.800 63 156.175
5

160.775
156.250 160.850 64 156.225

6
160.825

156.300 65 156.275 160.875
7 156.350 160.950 66 156.325
8

160.925
156.400 67 156.375 156.375

9 156.450 156.450 68 156.425 156.425
10 156.500 156.500 69 156.475 156.475
11 156.550 156.550 70 156.525 156.525
12 156.600 156.600 71 156.575 156.575
13 156.650 156.650 72 156.625
14 156.700 156.700 73 156.675 156.675
15 156.750 156.750 74 156.725 156.725
16 156.800 156.800 75 156.775 156.775
17 156.850 156.850 76 156.825 156.825
18 156.900 161.500 77 156.875
19 156.950 161.550 78 156.925 161.525
20 157.000 161.600 79 156.975 161.575
21 157.050 161.650 80 157.025 161.625
22 157.100 161.700 81 157.075 161.675
23 157.150 161.750 82 157.125 161.725
24 157.200 161.800 83 157.175 161.775
25 157.250 161.850 84 157.225 161.825
26 157.300 161.900 85 157.275 161.875
27 157.350 161.950 86 157.325 161.925
28 157.400 162.000 87 157.375 161.975

88 157.425 162.025

Channels 06, 08, 72, and 77 are not defined for shore stations.

They are ship-to-ship or ship-to-air simplex channels.
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In addition, the transmit/receive offset (if any) fOr each

,channel shall be selected as follows:

,

I. .... .. . . . ...’.
,.. ‘, ... Receive ,’

Transmit frequency offset

I (MHz)
156.000

I 156.025-156.275 +4.6

I
156.300
156.325-156.350
156.375-156.875

0
+4.6
o

156.900-157.425 +4.6

157.450-160.600 0

160.625-160.875 -4.6
160.900 0

160.925-160.950 -4.6
160.975-161.475 0

161.500-162.025 -4.6

The transmitter, receivers, and audio shall be disabled (blanked)

while changing channels.
. .

:.. . . ,. .,, . ... . .... .
. .. . . . . , ..

(f) Anti-iam (AJ) . This mode shall allow the operator to select one

of 25 preset ECCM channels, a SINCGARS cue channel, or a SINCGARS cold-start

channel by use of tbe control apecif ied in 3.5.1,.5.7. The channel number (1

through 25) and the net number, the letters CU and the cue channel frequency,

or the letters CS and the cold-start frequency of any operating ECCM channel

selected shall be shown on the display specified in 3.5.1.8.1. The

transmitter, receivers, and audio shall be disabled (blanked) while changing

ECCM channels. ECCM modes shall be accomplished in accordance with 3.5.6 and

JTC3A specification 9001C.

(g) Anti -iamfmaster (AJ/Ml . This mode shall allow the came

capabilities as specified in 3 .5.1.5.2 (f) with the added function associated

with a SINCGARS master net controller in accordance with 3. 5.6 and JTC3A

specification 9001C.

3.5.1 .5.3 Ancillarv modes. These modes shall be selectable with the

cursor and pointer switches (specified in 3.5.1.5. 9) when the proper frequency

select mode is selected.

(a) ~. This mode Shall be selectable in the SINCGARS ECU4 mode to

show the preset net time of month to the minute (DDHHMM) on the display

specified in 3.5.1.8.1. It shall be possible to change and display (but not

load and operate) a new net time by use of the control specified in 3.5.1.5.7.

Loading and operation on a new net time shall be accomplished by using the

control specified in 3.5.1.5.8. Loading a new net time shall zero the

internal seconds and returns the condition that exigted prior to entering the

time mode.
. . ... ... .,. ,... .
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. . . . . . . . . ... .~b) ..
Global positioning satellite “(GPS”). This mode shalt all’ow’the’

receipt of time from a GPS receiver via the HAVEQUICK precise time and time

interval (PTTI) interface as defined in ICL?-GPS-060. When in ECCf4, this. mode

may interrupt ECCM operation. If so, ECCM operation shall resunie when. .
cormanded-Y. .,. . .. . . . . ..

(c) Modulation (AM/FN) . These modes shall be selectable in the PRST

and MAN modes as specified in 3.5.1.1 when in the following bands:

vHF 136.000 - 155.9975 ~Z
uHF 225.000 - 399.9875 MHZ (RAVEQUICK and single

channel modes)

Provisions shall be made so that an indication of AH or FM mode

selection shall be available on J2 connector on the receiver-transmitter. AM

operation shall be indicated by a ground capable of sinking 100 milliamperes

and withstanding an open circuit vo”ltage of 32 volts, and FM operation shall

be indicated by an open circuit. .M1 other frequency bands shall be

automatically selected according to the following criteria and as specified in

3.5.6.

.,,. . . . :
30:000’TO” s7:9s7,5 MHz. - FM : : ‘. .’ .“ “,, -..

.
108. OOO TO 135.9975” NHZ .- AM
156.000 TO 173.9875 MHz - FM

(d) Hopset (H) and lockout set (L) . These modes shall be selectable

in the SINCGARS ECCM mode to specify the type of information to be transferred

during an ECCM remote fill (ERF) .

(e) Send (SNO) and receive (RCV) . These modes shall be selectable to

specify the direction of information transfer during an ERF or time-of-day

operation. Selecting send and receive modes simultaneously shall initiate

emergency time start operation. The SNII and RCV modes are also used in

presets 26 - 30 to indicate transmit or receive.

(f) Late net entry (LE1. This mode shall be selectable in the

SINCGARS ECCM mode to allow entry into an active net under time discrepancies

as specified in JTC3A specification 9001C.

(g) Offset (OFST)-. This mode shall be selectable in tbe PRST and MAN

modes to allow 5 kHz offsets from the 25 kHz base frequency. Offsets of 5

kHz, +10 kHz, -10 kHz, -5 kHz, and O kHz shall be selectable with successive

operation of the control specified in 3.5.1.5.8. The offsets shall also have

the capability to @ stored in presets along with the ‘base,,25 kHz frequency.

.. . . . .., ,... . . . .
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3.5.1 .5.4 “A~’10 vol~e contr”oi
‘. .,.’ ..,.,

(VOL)..‘“The &tidio volume’ Control” on the

remote contrOl shall allow the operator to adjust the’ audio power output level

manually. With the unittenuated audio signal-as specified in 3.5.1.15.4.5.5,

this control shall provide eithe”r 250 milliwatts minimum” across 600 ok ok

200 milliwatts. minimum across .l.50..oIyns (simultaneous ,outputs nOt rewired)

undar standard conditions ‘in “the full ciockwise position. The attenuation. .” ‘.

shall increase at least 48 dB when rotating the control in the

counter-clockwise position, but prior to reaching the full. counter-clockwise

position. In full counter-clockwise position, no audio shall be present. The

attenuation change shall be perceived by the operator as uniform with the

degree of rotation. The control shall adjust the audio output level Of the

main receiver, the guard receiver, the transmitter sidetone, and BIT tone.

3.5.1 .5.5 “Scruelch off control (S0 OFF~. The ramote cOntrOl shall allOw

the operator to disable the squelch circuit on the main receiver only. In the

‘“off” condition, the squelch circuit shall be disabled to allow receiving of

main receiver signals regardless of carrier to noise characteristics. The

applique shall take precedence over all radio squelch functions when in an
ECCM mode.

3.5.1 .5.6 DisplaY dinuninq. The illumination intensity of the displays

on the remote control and indicator specified in 3.5.1 .8.1 shall be controlled

from a main console mounted dimming control. In addition, the remote control

,unit :shall have provision? fox individually, controlling the illumination

intensity of its. display”s when’ extended’ $mu its “~O~ntin9 holder. “ ..“’: ““ :

3.5.1 .5.7 Channel/f rec?uencv control (CHAN/FRBQ) .

shall be provided on the radio set control for selecting

the following:

(a) Available 25 kHz frequency channels.

(b) 25 fixed frequency simplex preset channels.

One selector control

and displaying any of

(c) 5 fixed frequency half-duplex preset channels.

(d) 25 ECCN mode presets.

(e) SINCGARS cold-start ECCM channel. The control shall indicate the

letters ‘“CS” in lieu of a channel number.

(f) SINCGARS cue ECCM channel. The control shall indicate the letters

“CU” in lieu of a channel. number.

(9) 57 Maritime VHF channels. ,

(h) Scan mode

This control shall be able to be used in conjunction with the manual/AJ mode

control and the change preset mode control to enter or change any of the fixed

frequency preset frequencies, the SINCGARS cue frequency, or the SINCGARS

cold~start frequeqcy. The c,ontrol shall be able to enter a HAVEQUICK net
.. ..:.
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number in any undefined or pre~io”ti<ly defined ECCM channel: The Cti/FP.EQ

control shall be used to enter SINCGARS time, HAVEQUICK WOD, KAVEQUICK 11

MWODS and HAVSQUICK and II training net frequencies. The last entered WOD

shall be stored” in the. radio set control ~ There is no requi rkment for the

last enter,6d. WOD..SO. be. st,ored .in non.-vplatile, w~ry in the r~@iO, Set cOntrOl.

In a WOO entry mode, the previously stored WOD Will be displayed’ (unless there

has been an interruption of power to the radio set control) one element at a

time. The CHAW/FP.EQ shall be able to change any of the displayed WOD

elements.

3.5.1 .5.8 Load/offset (Lf3AD/OFST) . The load/offset control shall be

used to transfer changed or new preset data to the radio when in the change

preset mode. This control shall be used to incrament the manual frequency by

~5 kHz or ~10 kHz from the 25 kHz base frequency selected by the control

specified in 3.5.1.5.7.

3.5.1 .5.9 Cursor and uointer controls. These controls shall select the

column and row of the functions shown on the ancillary ~de display. The

“ancillary functions “as spacif ied in 3 .5-.1.5.3 ghall be organized in columns on

the radio set control display, the cursor control shall move a bar under’ the

selected column. The pointer control will move the pointer to the items

within the selected column on the display. Only those ancillary functions

applicable to the selected operational and frequency modes shall be shown on

the displ,?{, : ‘.
..- . . .. . . . . .........’ .. . ... ....... ... .. . . . ..

3.5.1.5.10 Main and auard receiver smelch level controls. Screwdriver

adjustable squelch level controls shall be accessible to maintenance parsonnel

without opaning the radio. The squelch shall not require readjustment due to

variations in radio temperature, humidity, or altitude.

3.5.1.5.11 Take control function. The RT shall accept control data

from 1 or 2 controls. The remote control shall be capable of interfacing with

1 or 2 RTs via the take control, SMC2, and S14C3 funCti0n9. A pin shall be

provided on each control or control equipped radio that shall, when grounded,

disable that control and allow another control to operate the radio unit.

(See publication EI-764, drawings 16 and 1S, note 6. ) The transmitter and

receivers shall be disabled while changing frequencies when this function is

selected.

3.5.1.5.12 Relav switchina unit. Provision shall be made to retain

compatibility with the c-11628/ARc relay switching unit in accordance with

MIL-c-85674, as well as with the relay switching unit SA-2498/ARC in

accordance with MIL-s-85673.

3.5.1.6 Preset channel’ memo~ device. The memory device shall ba a

nonvolatile type so that power line interruptions or any combination of

environmental conditions shall not cause a loss or change of preset channel or

preset capability when power is off. EMP transients shall not alter or erase

the memory device.

3.5.1.7 Frec!uencv chart. When specified in the ordering data, a

frequency chart shall ba provided for maintenance ~rsonnel or the operator
.. .,
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rec:ord the channel frequency for each and all of the preset channels. The

chart is to show the preset channel numbers sequentially and to provide space

to record the associated frequencies. The surface of the chart shall be

durable so that pencil entries can be clearly recorded ‘and erased a minimum ,of
1000 iimes. .The chart shall, be .approx.ipately 3 by. 5 ipches.. ;“~ ,?ePa~~\e ?h?rt :,..“ -..

shall be packaged with each radio set” and radio set control. This chart’ shall

have an adhesive backing suitable for mounting elsewhere in the cockpit. Once

affixed to. a clean dry surface, the chart shall remain unaffected by sunlight,

humidity, rain, heat, or cold, as appropriate to an aircraft installation.

Chart adhesive shall be suitable to effect initial adhesion at temperatures

down to at least O“C and shall remain in adhesion over the entire

environmental range of the equipment.

3.5.1.8 Visual and audio indication.

3.5.1 .8.1 Channel freauencv/net/time display. A six-place frequency

display shall be provided on the radio set control or indicator to display the

operating radio frequency and ECCh indication. This display shall be easily

read in fuil (direct or indirecti sunlight. A decimal shall be used to

identify the MKZ position to three significant digits (e.g. , 225.000) . The

SINCGARS net number shall be displayed using 4 digits in the form “FXXX”. The

KAVEQUICK net number shall be displayed using 6 digits in the form XXX. XXX.

1 . . . .. ...
For preset channel number display, one or two digits shall be utilized. The

display shall. be arranged horizontality +n ? centrally located Position on t~

cont”rol or indi”cat6r”;;Ss Appropriate. When “indica’tetiby the tipplique, .: “,-‘.

reception of a. signal on the cue frequency shall be designated by the le”tter

“C” on the display. In AJ mode, the following shall be displayed for invalid

or missing fill parameters.

(a) If a channel is selected for which no waveform (SINCGARS or

WAVEQUICK) has been defined, the following will occur:

1. The selected channel number will show in the two-digit channel

designator.

2. Dashes will occur in the six display digits for frequency.

3. The rest of the dieplay icons will be blanked.

(b) SINCGARS channel has been defined, but no time has been loaded:

1. Channel designator will indicate the selected channel.

2. The frequency display will show ‘“NO FILL””.

3. The ‘“S””icon will be lit for SINCGARS.

4. The “TIME” icon will be lit.

5. The rest of the display will be blank.

(c) SINCGARS channel and time have been loaded, but TRANSEC variable

is missing:

1. Channel designator will indicate the selected channel.

2. The word “NO SEC” will show in the frequency display.

3. The “S”’ icon will be lit for SINCGARS.

4. The rest of, the display will be blank.
. . . . ,. . . .
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SINCGiRS chhnel,
.“.
t~me, arid TRANSEC v“ariabii have “been loaded, but “” “

the remaining fill. is invalid:

1. Channel designator will indicate the selected channel.

2. The fxequency display will show “NO: FILL”.

3. T“he “’S”’‘icon will be lit “’for“S”INCGARS”~ ‘- .“

4. The “H” and “’L” icons will be lit.

5. The rest of the display will be blank.

(e) A HAVEQUICK channel has been loaded, but time is missing:

1. Channel designator will indicate the selected channel.

2. The frequency display will show “NO FILL”.

3. The “HClI”’icon will” be lit for .HAVSQUICK or “HQII” icon for

HAVEQUICK II.

4. The “’TIME’”icon will be lit.

5. The rest of the display will be blank.

(f} A HiVEQUICK channel with MNOD and time have been 10adedt but the”

operational day has not been loaded (HQI or HQII ):

1. Channel designator will indicate the selected channel.

2. The word “NO DAY” will show in the frequency display.

3. The “HQI~ or “HQII” icon will be lit fOr srivEQUICK.
‘.:”. . . . ‘l.-.Tfie =&9t of the” di~”p~ay Will be blafi~:. .. .. : .:.. .. “:... . ..

(g) A HAVEQUICK channel, time, and operational day have been loaded,

but any other required fill parameters are missing or invalid:

1. Channel designator will indicate the selected channel.

2. The word “NO FILL” will show in the frequency display.

3. The “HQI” icon will be lit for ~~QUICK or “’HQII” fo~

HAVEQUICK II .

4. The rest of the display will be blank.

The displays shall be such that the digits can he easily read from a

distance of 3.0 feet at any angle up to at least 30” from the display

centerline perpendicular to the surface of the control or indicator panel.

Additionally, the radio set shall provide serial data output to operate the

display of the remote control unit as specified in 3.5.5 andlor remote

indicators as specified in 3.5.3. In ECCM nmde (s), the display shall indicate

the ECCM preset in use. The radio set control display lighting shall not

cause blooming of the amplifier image when turned down to the fully dimmed

condition (see 3.3.4.4.2) .

3.5.1 .8.2 Audio indication. The RT shall provide an audio tone having

a frequency of 1000 Hz ~25 percent and a duration of O. 3 ~0. 2 eeconds for the

following conditions:

(a) Applique indicating receipt of the c“e signal.

(b) A WOD elepent entered on the radio set control.
,. .-
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.,. ,..,’ ‘., ,,.. .. . . . ...’...... ..’..(c) ... ““
Applique acknowledgement of a’.MWOD’date verify”:

.,.1

(d) Applique acknowledgement of a successful load of a WOD (the RT
shall provide two “consecutive audio indications for a WOD load) .

. .
,, ... . (e). .:

Applique acknOwled@mentOf a successful date’ 10ad~””’ ‘ “. “’

The initial source for items c through e shall be the radio set control

or the MIL-STD-1553B bus. The RT shall accept connnands from the MIL-STD-1553B

bus to either enable or disable the audio indication function.

3.5.1.9 Duty cvcle. The RT-1556/ARC shall have at least a

sevehteen percent transmit duty factor of up to one minute transmit at maximum

71°C ambient without forced air. The contractor shall specify cooling air and

cold-plate characteristics required to provide a continuous tranmit

capability. For extended periods of transmit operation (in excess of

seventeen percent duty cycle) , a thermal sensing circuit (s) shall

automatically limit the power dissipation of the transmitter to maintain safe

operating temperatures and prevent damage to the unit. The receiver- ..’
transmitter shall contain a thermal circuit for protection against the

overheating of the transmitter power amplifiers. If, the transmitter power

amlifiers beco~ Overheated, the thermal protective circuit shall reduce the
dissipated power of the power amplifiers so that no damage occurs to any

component part and the radio set ‘satisfactorily operates a,g,?inwhen the

teip+rature””of’ the “pbwer bplifier ia ~etdfged to n“omnal. The ‘available RF ““

power output under extended time transmission shall be 2 watts minimum. -

Thermal and voltage standing wave ratio (VSWR) sensing shall turn down power

in accordance with 3. 5.1.16.1.1 and 3.5.1.16.1.2.

3.5.1.10 Electrical connections. Connections to the external circuits

shall be provided as specified in 3. 5.2 through 3.5.5. All circuits connected

to pins for indication purposes shall be capable of sinking a 100 milliampere

current and withstanding the 2BV supply line in the open circuit case. If

used, relays shall not be presumed to have internal diode transient clamps.

3.5.1.11 Transmit frequencv accuracy. The transmitter freqUenCy

(relative to the selected operating frequency) shall not exceed the following
frequency error tolerances in parts per million (PPM) :

(a) Initial accuracy: ~l. OPPM

(b) Long-term gtability: ~ 1.0 PPM/Year

The frequency error shall be no greater than ~ 1.0 PPM (initial delivery data)

and ~ 2.0 PPM (one year after” the initial delivery date) . An adjustment

capability shall be retained for a period of eight years after the initial

delivery date such that an adjustment resolution (relative to the selected

operating fre+ency) of ~ 1.0 part in 10- is provided. In FM, typical shift
fram tuned center frequency caused by” the DC offset shall be ~500 Hz or less

and worst case shall be ~1 kHz or less.

,.. .,.
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3.5.1..12 Channel chanqinq t“im’e.
. . ... ‘-.

3.5.1 .12.1 Transceiver fretiencv transition time - AJ mOde. Provisions

shall, be made ‘to allow the frequericy data word to be load”ed into the RT one
hCIp tran~itiO~ ~riOd previous to the actual, use of. the f~e~ency d?ta... The ~

I

. .. . . . .

transceiver frequency transition” time is defined as the ti-” from when the RT

is directed by the applicrue to change frequency to when the synthesizer is

within 1000 Hz of the new frequency. This time shall not exceed 85

microseconds. Transmit on/off keying and waveshaping shall be a function of

the ECCM algorithm used and shall be determined by the applique and as

specified in 3.5.1.16.6.

3.5.1.13 Spontaneous channel chanqe. When operating, there shall be no

sporitaneous change of channel when the equipn’ent is subject to any combination

of environmental conditions or electrical inputs. Turning the radio off or

disconnecting all power shall not cause a change in frequency or display when

the radio is turned back on.

3.5.1.14 Antenna circuits. Three antenna ports shall be provided. The

function of these ports shall be communication (Jl) , guard (J4) , and ~F (J3) .

The main receiver shall normally be connected to the communication antenna

port, J1 . In the ADF mode, the main receiver shall be connected to the ADF

antenna port, J3. There shall be a guard receiver antenna select control
available at the receiver-transmitter interface ConnectOr, J5. when. ~Ei? .

coht”kol ‘“ihpui is ‘ah‘Cipericircuit; the g“uard receiver input shall be .connect”ed ..’”

in parallel with, and shall follow, the main receiver input. Wlein the guard

receiver antenna select control is grounded, the guard receiver RF input

shall, in all mode$, be connected to the guard antenna port J4. The

transmitter, in all cases shall be connected to the communication antenna

port, J1 . The receivers shall be isolated during transmission so that no

damage or degradation in performance results from using a common antenna. No

damage shall occur to any part of the receiver-transmitter when the

transmitter is operated with the RF output short-circuited, open-circuited, or

terminated in any complex impedance.

3.5. 1.14.1 External antenna switch. The radio set shall provide

control of an external antenna switch SA-521/A (MIL-S-25879) or an appropriate

equivalent to switch between the appropriate antennas. A ground shall be

provided on this pin only when in the ADF mode. This pin shall be open

circuited in all other conditions.

3.5.1.15 Receiver characteristics. Unless otherwise specified, the

following receiver characteristics shall apply to both the main and the guard

receiver. All signal levels (dfim) assume a nominal receiver input impedance

of 50 Ohms.

In an SMC system inStdllatiOn,

connected to the cokunication

the main receiver shall, in all cases, be

antenna port regardless of mode.

3. 5.1.15.1 Sensitivity. The receivers shall produce a SINAD of not

less than 10 dB at the normal voice output of the receiver when demodulating

the signals defined in table VII, for ambient temperatures to +71%. For
. . . ..... .,. ., ‘..
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atiCent tempera t’uies from +71aC, to +85”~, the sensitivity ~y be reduced by

no more than 1 dB from the RF input levels defined in table vII. For ambient

temperature from +8$”C to +95-C, the. sensitivity. may .be reduced by no more

than 3 dB from, the RF input levels defined in table VII.

., ..., . ... .. .. . . .. . . .,. .

TABLE VI 1. Sensitivity.

Frequency Sianal level ~ Modulation

30.000 - 87.9875 NHz -108 dBm FM 1

108.000 - 155.9975 ~Z -103 dBm AM 1

136.000 - 173.9875 ~Z -108 dBm FM 1

225.000 - 399.9875 ~Z -103 dBm AM 1

225.000 - 399.9875 ~Z -108 dBm FM 1

. .. ‘.. ,.. .

kHz at ~ 2.4 kHz
deviation

kHz at 30 percent
modulation

kHz at ~ 2.4 kHz
deviation

kHz at 30 pelCent
modulation

kHz at I 2.4 kHz
deviation

.,. .

(a) 30.000-87.9875 MHZ FM band: a signal level of -108 dBm, frequency

modulated by 1 kHz and with ~ 2.4 kHz deviation, shall produce a SINAD,

(s+N+D) / (N+D) value of not less than 10 ~ measured at the output of the
receiver while maintaining the level within the requirements of the audio gain

control level of 3.5.1.15.4.2.

(b) 108.000-155.9975 MHZ AM band: a signal level of -103 dBm

arrplitude modulated 30 percent at 1 kHz shall produce a SINAD value of not

less than 10 dB while maintaining the level within the requirements of the

audio gain control level of 3 .5.1.15.4.2 at the output of the re”ceiver. The

exception to the above is that when the ~in receiver is tuned to within i5. O

percent of the guard frequency (121. 500 MHZ) , the sensitivity of the main

receiver and guard receiver shall be at least -97 d% to produce a SINAD value

of not less than 10 dB at the receiver output while maintaining the level

within the requirements of the audio gain control level of 3.5.1.15.4.2.

(c) 136.000-173.9875 MHZ FM band: a signal level of -108 dBM

frequency modulated by 1 kHz and with t 2.41 kHz deviation shall Pr@JCe a

SINAD value of not less than 10 dB at the output Df the receiver while

maintaining the level within the requirements of the audio gain control level

of 3.5.1.15.4.2.

(d) 225.000-399.9875 MHZ band: in the AM mode, a -103 dBm signal

nmdulated 30 percent at 1 kHz shall produce a SINAD value of not less than 10

dB while maintaining the level within the requirements of the au+o gain
.

“..,.., ...
:,. -.“

‘.

.. .

. . . .. . . .
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control .lev’el of 3 .5.1.15.4 .“2‘at the output of the receiver. In “the FM m“o”de,
....”.

a -108 dBm signal deviated ~2. 4 kHz by a 1 kHz sine wave shall produce a SINAD

‘value” of not less than 10 dB. when the main receiver is tuned to within 235

to 251 MHZ, “the sensitivity of the main receiver and ‘guard receiver shall b.e

at least ,797,,dBm in ,the.AM, niode or -102, dBm i,n the FM mode to prC?3UCe a .SINAD

value of “not less than 10 dB at the output of the rec”eiver while inainta”iniiIg ‘‘

the level within the requirements of the audio gain control level of

3.5.1.15.4.2.

3. 5.1.15.2 Selectivity. The main receiver shall incorporate filters

so that the receiver, in narrow band voice operation, shall obtain a minimum

10 dB SINAD when changing the input RF freWencY t 10 kHz frOm the tuned

frequency with an RF input as s~.cified in table VII. The guard receiver

shall” obtain a minimum 6’13B’SINAD. The design and location of the ‘filters

shall be such that they can be replaced at the intermediate maintenance level

with filters having different bandwidth characteristics. Standard bandwidths

are as follows:

(a.)

. . .

Main receiver narrowband for normal voice and baseband secure:

Bandwidth: ~ 17.5 kHz min. At 6 dB points referenced

tuned frequency

.. ~,38 kHZ max. At 52 ..dBpoints ref,ere’n”ced
,.. .... .

tuned frequency .“”

Main receiver wideband for ECCM and diphase secure:

to

to
..

.’.

Bandwidth: L 34 kHz min. At 6 dB points referenced tO

tuned frequency

~ 85 kHz max. At 52 dB points referenced to

tuned frequency.

Guard receiver:

Bandwidth:

Note: For both the main

exceed 3 dB.

~ 14.0 kHz min. At 6 dB points referenced to

tuned frequency

~ 40.0 kHz -X. At 60 dB points referenced to

tuned frequency

and guard receivers, the passband ripple shall not

3.5.1 .15.2.1 Adiacent channel reception. The main receiver shall be

capable of rejecting normal and FM secure voice signals from another

AWARC-21O w) OK AN/ARc-182 w’ radio set with a center freWenW separation Of

~

50 kHz in the narrowband mode. The second ARC-21O (V) or ARC-182 (V) shall be

attenuated such that its input level to the unit under test is -67 dEIU.

.. .,., ,.
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3. 5.1.15.3 Sauelch. The main and guard retie”itiersshall. have. .stielcti”

circuits that operate in the normal voice mode for both AN and FM (guard

receiver is AM only) . The squelch circuits ihall be capable of being disabled

by the ECU applique. Receiver. output shall be enabled onlk when the received

signal is capable of .Eroducinq a SIN~ greater than 5 dB. MI adjustment shall

be provided to set the squeich operiting point in the range ‘of 5 to 15 dB. ‘. ‘ ‘“

The squelch circuits shall prohiBIT receiver output when the SINAD falls below

3 dB. Squelch circuitry shall be compatible with the climax offset carrier

system as described in ARINC 716. The guard receiver squelch shall be

compatible with the swept and pulsed tone modulation of the AN/ PRC-90 as

defined in MIL-R-81493 as w@ll as SARBE 5. The squelch shall be insensitive

to a pulse having a width of 18 microseconds and repetition rate of 300 PPS up

to an interfering level of -65 dlln. A method of disabling squelch shall be

provided for the main receive~ to peqnit receiver output regardless of SINAD.

AN/ARC-210 (V) squelch circuitry shall not be locked up by the swept modulation

waveform of the AN/PRC-90.

3.5.1 .15.3.1 Squelch attack/release times. squelch attack time shall

not ‘exceed .30 milliseconds for the main receiver and 40 milliseconds for the

guard receiver. Squelch release time shall not be less than 100 milliseconds

nor greater than 175 milliseconds. Both attack and release times are to be

measured at an input signal level of -90 dBm.

3. 5.1.15.,3.2 ,S9uelch hvstesesis. Squelch hysteresis is the diffe;erice

‘“” between the” squelch. o@ning and’ ~o’sirig points def”ified:in’ teti, of riormiil

audio output SINAD. This difference shall be greater than or equal to 2 dB

and less than or equal to 6 dB. Temperature and humidity variations shall not

cause the radio to unsquelch, but may alter the hysteresis within the

prescribed limites.

3.5.1 .15.4 Main and auard receiver audio outputs. The audio output

requirements described below shall be met with maximum audio output (250

milliwatts minimum across 600 ohms) unless otherwise required.

3.5.1 .15.4.1 Normal audio output. The main and guard receivers shall

have a common audio output. The audio output of the guard receiver shall be

in phase with the audio output of the main receiver in accordance with

3.5.1.15.4.5.3. This comnon output shall be the narrowband output of the main

receivex and shall be available on two output pins. One output pin shall

provide a level of 250 milliwatts across 600 ohms with an F@ input of -53 dflm

modulated 30 percent AM or ~ 2400 Hz FM. The other output pin shall provide a

level of 200 milliwatts across 150 ohms with an RF input of -53 dllm modulated
30 percent AM or ~ 2400 HZ FM. Only one of these output pins IMY be used at a

given time.

3.5.1 .15.4.2 Audio aainllevel control. The AGC or automatic level

control (AI-C) shall maintain the main and guard receiver audio output level to

within ~ 3 dB over the following RI input ranges when referenced from -53 dlbn:

(a) AM: -103 to +7 dEm

(b) FM: -108 to +7 dfun.“. . . . ... . .. . ,,. , ‘.. ..,
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In”“a”dditi&; “for a constant -53 dBrn W ihptiti “t-tiea~di~: “level $h~nge. shall not ‘: ““ .

exceed 2 dB when changing from band to band or between main and guard

receivers.

3.5.1 .15,.4..3 AGC/ALC performance. ~he receiver AGC/ALC circuitzy shall.

have time constant (s) that are” con”aisterit with the ~de~ and ~a~ef~~

specified herein in addition to waveforms specified for the ECCM applique.

Sequential independent AGC/ALC circuits shall not be employed due to potential

adverse interactions in the flight environment from rapidly varying signals.

Nothing herein shall be construed to preclude sharing AGC/ALC circuits between

transmit’ and receive. Nothing herein shall be construed to preclude variable

rate AGC/ALC andlor a digitally based AGC/ALC system.

.3.5 :1.15.4.4 Audio output protection. The receivers shall Operate is

specified after the audio outputs have baen subjected to both open circuit,

ghort circuit, or any intermediate return leas and phase angle between those

values.

3.5. 1.15.4.5 Normal audio output detail recmirements.

3.5.1 .15.4.5.1 Bandwidth. The normal audio output frequency response

shall be within +1, -3 dB relative to a 1000 Hz reference for frequencies from

300 to 3000 Hz. Frequencies of 150 HZ (or below) shall be attenuated at leaSt

37 dB, relative to the 1000 Hz reference. Frequencies of 8000 “Hz (or above)
ShaI~ be .mtehuat~ at lea~t 2S dB =eiati.ve to the ‘lUOO’‘ttzre~erenee. :, ..““ “. : I

3.5. 1.15.4.5.2 Normal audio outPut inmedances. The normal audio output

impedance shall & suitable for operation into 150 and 600 ohm loads. These

outputs shall be floating with respect to chassis ground. External grounding

of one of the output leads shall have no adverse effects on receiver

performance. Two output lines shall be available at pins on the external

connector for the 150 or 600 o!m loads, but only one of these OutPut Pins ~Y

be used at any given time.

3.5.1 .15.4.5.3 Normal audio outDut phase. The phase relationships of

the audio outputs of the guard receiver and the main receiver at the radio

output terminals shall be maintained so as to limit the total variation of the

combined audio output to t 3 dB when the input ~ignal~ tO the ~in and guard

receivers are modulated 30 percent or more in m (main and guard) Or i 2.4 kHz

deviation Or more (main) in FM and when usin9 the na~~owband receiver filter.

3.5. 1.15.4.5.4 Normal audio output distortion. Total harmonic

distortion at the normal audio output when terminated by either 150 or 600

ohms shall not exceed 5 percent with 30 percent modulation or ~ 2.4 kHz

deviation and 8 percent with 90 percent modulation or ~ 7.2 kHz deviation over

the ~ input range when the audio level is adjusted to the maximum levels

required, with the exception that for F@ input rangea from O dBm to + 7 ~,

distortion shall not exceed 10 percent. with 30 percent modulation or 20

percent with 90 percent modulation.

,.. . . . . . . . . . .. . . . .
.. . .. . . . .
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3.5. 1.“15.4 .5.5 Unattenudted. audio output ~ In addition ‘to.the ‘normal ‘

audio outvut loaded into 150 or 600 ohms, an unattenuated normal audio outPut

shall be prov:ded. on a separate pi? o,n the external connector. With the 150

or .600 ohms output properly terminated, the unattenuated output’ level shall ~

6.5 ~1. O volts RMS when lpad.ed with, 1000 ohm.,: 10 percent for an ~ input of

-53 dBm modulated 30 percent AM or deviated’~ 2.4 kHz FM” at 1.0 kHz. ‘‘The’”

frequency response shall be as specified in 3.5.1.15.4.5.1. Total harmonic

distortion shall not exceed 5 percent with 30 percent modulation or 22.4 kHz

deviation and 8 percent with 90 percent modulation 01 27.2 kHz deviation Over

the RF input range when the audio level is adjusted to the maximum levels

required, with the exception that for RF input ranges from O dBm to +7 dfun,

distortion shall not exceed 10 percent wieh 30 percent modulation or 20
percent with 90 percent modulation. The unattenuated audio output shall be

able to drive an adjustable 150 ohm or .600 ohm output circuit- in :the remote

control. Only one audio output circuit will be

normal audio output in the receiver-transmitter

output in the remote control.

3. S.1.15. 4.5.6 “Retransmit audio output.

audio output loaded into 150 or 600 ohms and an

loaded at one time, either” the

or the unattenuated audio

In addition to the normal

unattenuated normal audio

output, a retransmit audio output shall be provided on a separate pin on the

external connector. With the 150 or 600 ohms output properly terminated, the

retransmit output level shall be 6.5 ~1.0 volts R14S when loaded with 1000 ohms

~ 10 percent for an RF input of -53 $@m modulated 30 percept AM or de,viated L

2.4 kHz””FM’at i.0” )iHz: Th@” fritieioy response shaii. be ..as specified in” “-

‘3.5.1.15.4.5.1. Total harmonic distortion shall not exceed 5 percent with 30

percent modulation or ~2. 4 kHz deviation and 8 percent with 90 percent

modulation or ~7. 2 kHz deviation over the RF input range when the audio level

is adjusted to the maximum levels required, with the exception that for RF

input ranges from O dBm to +7 dBm, distortion shall not exceed 10 percent with

30 percent modulation or 20 percent with 90 percent modulation. With only one

audio output circuit loaded, either the normal audio output in the receiver-

transm.itter or the unattenuated audio output in the remote control, the

retransmit output shall be provided.

,.

3. 5.1.15.4.5.7 ECC24 audio output. Audio output in the RAVSQUICK mode

shall conform to the requirements of 3.5.1.15.4. In other ECCM digital modes

such as SINCGARS, the radio set’ s output audio level shall be within ~2 dS of

the radio set’ s audio output in the non-ECCM mode at the same radio set audio

level control setting when audio level is within the compressor range as

specified in 3.5.1.15.4.5.7.

3. 5.1.15.4.5.8 Audio conwres.sor. A compressor shall be incorporated to

prevent clipping of the output audio at high modulation indices. The

compressor shall begin to take effect between 25 to 35 percent AM or ~2000 to

~2800 Hz FM deviation.

3. 5.1.15.5 AM internal noise. level”. The (S+N) /N (modulated to

unmodulated) ratio’ of the main and guard receivers shall not be less than 30

dB when a -53 d5m signal modulated 80 percent at 1.0 kHz is applied, and when

the audio output is adjusted to 250 milliwatt across 600 ohms or 200

milliwatts across 150 ohms without external blanking.
. .

..”. .. . . ,,. . ,., .
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3.5. l.i5;6 FMnois6k
..

uietinq. An ‘w signal. of “-70 ‘dEm; deviated” ‘ “ “.

f2.4 kHz by 1.0 kHz, shall produce an (S+N) /N ratio of nOt le9.9 than 33 dB’ for

the iain rece>ver without external blanking.
. . . . .. . .

3“.5.1.15..7 Receiver blankinq. The receiver shall be blanked to

minimize the effects of externally gerie”rated p’ulse noise and ‘internally ~. ;.

generated noise due to the ECCW function. Operation of the blanking circuits

shall not require application of operator intervention or action. Blanking

shall occur upon the application of the ECCM applique generated pulse or the

external pulse as specified in 3.5.1.15.7.1. The receiver blanking function

shall be implemented using pulse shaping (e.g., rise and fall ti~ control)

designed to minimize the noise generated by the blanking function. Blanking

action shall not degrade the squelch performance specified in 3.5.1.15.3.1.

The receiver audio shall incorporate a sample and hold circuit or such

circuits as necessary to improve audio “signal-to-noise ratio.

3.5.1 .15.7.1 External blankinq. The receiver shall be capable of being

blanked with the application of an external EIA RS-423 blanking signal having

a maximum width of 20 microseconds and a maximum duty cycle of O. 6 percent.

The receiver shall be blanked so that a SINAD ratio of not less than 20 dB is

obtained under the following conditions:

,, (a) Normal, signal of -53 dBm modulated 80 percent in the AM mode or

.. ... ~6400 HZ, deviation in the FM mode at 1000 Hz iS applied to the receiver input.
... ..,----- .,’. .. .. . .’, . ,. ...

.-

(b) Interfering on-channel signal, having “a pulse width of 10 s and a

repetition rate of 200 PPS at +7 dBm (pulse starts 5 microseconds following

application of blanking pulse) .

3.5. 1.15.8 Cross modulation. A SINAD of at least 6 dB shall be

attained with an on-channel signal of -103 dSm modulated 30 percent and a 30

percent modulated off-channel signal (delta F>l MHZ) at -33 dBm for the guard

receiver and -2S dsm for the main receiver.

3.5.1 .15.9 Channel interference. With a -43 dBm unmodulated carrier

signal on any channel and no signal on any other channel, the quieting

measured on any other channel greater than 300 kHz away shall not exceed that

produced on the channel for a signal of -110 dBm (squelch disabled) for the

main receiver in the AM or FM mode and the guard receiver in the AM mode. For

frequencies 100 to 300 kHz away, a -63 dfnn unmodulated signal shall not

produce quieting greater than that provided by an on-channel signal of -110

dam .

3.5.1.15.10 RF intermodulation. In narrowband or wideband mode, at any

tuned channel, with a RI input set to give 10 dB SINAO with a 1 kHz modulation

at 30 percent AM or ~ 2.4 kHz PM deviation, a second unmodulated ~ si9nal 500

kHz from the tuned channel and a third RF signal, modulated 400 Hz 30 percent

AW or ~ 2.4 kHz FM deviation 1 MHZ’ from the tuned channel, the SINAD shall not

be reduced to less than 6 ds with the second and third RF signals .60 dB above

the first, on-channel signal. When the on-channel RF signal is increased by

26 ds, the SINAD shall not be reduced to less than 6 dB with the second and

third RF signals set 43 dB above the first, on-channel signal. When the
. .. ,.. . . .
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on-ehannei W“” signs’1 is increased to 46.“dB”“above the’ original level,’ ”’’theSINAD “

shall not be less than 6 dB with the second and third RF si9nals set 30 dB

above the on-channel RF signal ~“ . .

.3:.5.1.15.11,.. Intermediate frequencv reiectiOn. The IF rejection of the

~in arid gua”rd receivers shall be as specified in tabl”es “VIII in~” IX. ““”

TABLE VII I . Main receiver IF rejection.

Minimum rejection (dB) . .

1st IF 2id IF 3rd IF 4th IF

~ (110.56 ~Z~ (20.14 ~Z) (420 kHz)

80 80 ● 90 90

Note:

‘.: . ..

~

First IF frequency may vary over the approximate range of

1272 .3-1273.6 ~Z.

,’.~ikhin:+l~,, W=. f.=om 110.56 MHi, the, requiz.e’~nt e~all @ 65. 4Q-” :,
-.

TABLE IX. Guard receiver IF reiection.

1st IF 2nd IF
Frequency Rejection, Min Rejection, Min

(MHz) (22.415 ~Z) (500 kHz~

121.5 ~Z 80 dB 80 dB
243.0 ~Z 80 dB 80 dB

3.5.1.15.12 Imaqe and spurious reiection. ‘l’herequirements of 3.3.6.3,

3.3.6.4, and table III shall apply. Image rejection limits for the main

receiver shall be 80 dB for the first, second, and third IF images, and 70 dB

for the fourth IF image. At 121.500 MHZ and 243.000 MHz, the guard receiver

shall have at least 60 dB “image rejection relative to the response to the

desired signal.

3.5. 1.15.12.1 Internal spurious. Degradation, as specified in

3.3. 6.4.2 and 3.3.6.4.3, of the sensitivity of the main or guard receivers

and/or squelch breaks (uith squelch adjusted to open at 8 dB SINAD) due to -

internal spuri’ous shall be limited to no more than 50 channels but of the

11, 960 channels available. The complete list of degraded channels shall be

reported to the procuring activity and the frequencies and sensitivity levels

of these channels shall. be. listed in handBooks and support documentation.
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..’ 3.5 .“i’.15. 1.3 AGc recoverv and blockinq. It’.ihall be possible to obtain

10 dB SINAD with the minimum input specified in table VII not later than 0.25

second ‘.ifter a’ +13 d~, on channel signal has been removed from both the main R

and guard receivers. Blocking shall not occur for on channel signals up to” +7

.dBm. Blocking is defined as a 3 @ or .greate.r.reduction .Of,the ,250.dlliU?ttS.,

audio output ieiel acr099 600 oti or 200 milliwatts across 150 ohms.

3.’5.1.15.14 Input sianal protection. The main and guard receivers

shall not be damaged by inputs (on or off channel) with the average RF powers

defined below and/or the peak RF powers defined below having a maximum pulse

width of 50 pB and duty cycle not to exceed one percent.

W F.reauency Averaqe RF Power Peak RF Poweg
kss than 225 MHZ +27 dlh +47 dBm
225-400 t4RZ +30 dmn +50 dBm
Greater than 400 MHZ +37 dmrl +57 dmn

3.5.1.15.15 Regeneration. The interstate parasitic coupling and

overall sideband gain of the main and guard receivers shall be controlled so

that no evidence of instability shall occur at any level of gain. Coupling of

spurious signal products between the main and guard receivers shall be

minimized.. ., . ... ... ,. . . .. ...:.. . ... .., ..” . ...’
... .. .

3.5.1.15.16 Receiver audio amplitude variation (FM) . The main receiver

shall be limited so that the audio output shall not vary more than 3 dB when

the m input signal, with *2.4 kHz FM deviation at 1.0 kHz, is varied from the

sensitivity level (see 3. 5.1 .15.1) up to +7 dflm.

3.5.1.15.17 Main receiver characteristics. The main receiver shall

meet all the requirements of 3.5.1.15 through 3.5.1.15.16 plus the following,

when the zeceiver-t ransmitter is in the transmit/receive, transmit freceive

plus guard, or ADF mode.

3.5.1 .15.17.1 Wideband audio outputs. The main receiver shall have two

wideband audio outputs in addition to the normal audio output: one shall bR

used with TSEC/KY-58 secure voice and/or ECCM systams, and the other shall be

used with ADF systems. Signals for these outputs shall not pass through the

radio’ s internal squelch circuits and shall be operative at all times when in

the receive mode.

3.5.1 .15.17.2 Wideband audio output impedances. The radio output

i-dance for the TSEC/KY-58 ?hall be 20K ohms maximum unbalanced and shall
provide the outputs specified in 3.5.1 .15.17.3 through 3.5.1 .15.17.5 when

Op-=rated intO an ~alanced 20K ohms or higher impedance load. The output

i~dan~e fOr the ~F Syst- shall be 20K OhMS maximum at 1.0 kHz and shall
provide the outputs spacified in 3. 5.1.15.17.3 through 3. 5.1.15.17.6 when

operated into a 20K ohm ~ 10 percent resistive load.

.. . . . . ..”. . . .
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3.5.1”.”15.17.3 ‘Wideband “audio output levels.: The outPUt ~lev~l (e.g:, “’
.. ...

TSEC/KY-58) shall be 0.250 volt root mean square (PMS) minimum to 8.3 volts

RMS maximum across 20K ohms with the input RF signal modulated 90 percent (AM) “.

or deviated ‘~ 7.2 kHz (FM) at 1.0 kHz .“ The outPut .Jevel to the ADF system

shall be 4.0 volts peak-to-peak minimug ,,a:r”Oss,20K ohms with an RF input of
...

-53 dam modulated 90 percent (AM) at “i.O kHz.
,,. ,., .. . . . .

3.5.1.15.17 .“? Wideband audio output resuonses. The receiver wideband

audio output shall be within +2 to -4 dB of the 1.0 kHz reference level for

modulating signals between 30. O Hz and 25.0 kHz. The frequency response of

the ADF audio shall be within ~2 dB of the 1.0 kHz reference level for

modulating signals between 50.0 Hz Rand 10.0 kHz.

3.5.1 .15.17.5 Wideband audio output distortion: TOtal harmonic

distortion at the receiver wideband audio outputs shall not exceed 8 percent

for f 7.2 kHz deviation (FM) at 1.0 kHz sinusoid with signal level.9 up to +5

dsm or 8 percent for 90 percent modulation (AN) with signal levels to O d6m.

For signal levels from O to +5 dBm, the distortion shall not exceed 20 percent

for. 90 percent modulation (AM) . (Note: this requirement does not apply to

KY-58 signals. )

3. 5.1.15.17.6 Wideband audio output phase. The ADF audio output shall

not be more than 20” out of phase with the negative portion of the RF signal

rnodulati6n envelope when the ~ signal is ,nmd,ulated 30 percent at 200 Hz.

.“(fiat’ is, the a“udio ‘output shalkbe.. 180”.~ .20- with. iksbect to the.’rnoduiat+ng ..:‘....

signal) . The ADF audio output shall be between +45” and +135” out of phase

with the negative portion of the RF signal modulation envelope when the RF

signal is modulated 30 percent at 5, 680 Hz.

3.5.1 .15.17.7 Frequency shift keyina (FSK) and minimum shift keyinq

(msk) 0perati0n3. The receiver shall have an FSK/MSK output that shall be DC

coupled and capable of operating from zero to eighty thousand BITs per second

when appropriate filters are installed. (Refer to 3.5.1 .15.2 for the standard

filters and conditions for replacement. )

3.5.1.15.18 Guard receiver characteristics. The requirements of

3.5.1.15.17 do not apply to the guard receiver. The guard receiver shall be

capable of operation on fixed frequencies of 121.500 and 243.000 MHZ and shall

be- able to receive AM normal voice and pulsed tone in accordance with the

requirements of 3.5.1.15.3. The guard receiver shall be connected to the

antenna input in accordance with 3.5.1.14. Both the main and guard receivers

shall be able to receive eignals simultaneously when the radio set is in the

receive condition. The guard receiver shall =et the following requirenMMItS

when in the transmit/receive plus guard and the ADF modes:

3.5. 1.15.18.1 Low level auard audio output. A separate line shall be

provided for a low level guard receiver output. The level ehall be between

O. 15 v “and 0.45 v RMS into a 600 ohm ~ 10 percent resistive load at -53 dem

input levklj 30 percent AW at 1.0 kHz. This guard receiver output is for use

with the TSEC/KY-58. With a reference input of -53 dBm 30 percent AM

modulated 1.0 kHz, the frequency responge shall be within +1 to -3 dB from

500 t? 3, 500 Hz and distortion at 1.0 kHz shall not exceed 5 percent. It
. . .. . .,,
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shall be possible for” this outpu,t level to be increased to over 2.7’5“V RMS by

an adjustment available at the intermediate level of maintenance. Under

service conditions, the distortion shall “not exceed 10 percent.

3.5.>.15 ~18.,2 Guard precedence operation. The radio set shall rmake

provision for guard precedence frequ&ncy selection f“rom’an external switch. -. ~

This mode, which is intended for emergency use, is activated by closing an

external switch (not included in the radio set) to provide an electrical

ground on an assigned pin. When this switch is closed, the controls on the

remote control shall be disabled, the radio turned on, the transmitter and

main and guard receivers tuned to 243.000 MHZ (AM) . Activation of this mode

shall take precedence over any other mode of operation selected.

3.5.1 ~16 Transmitter characteristics.

3.5.1 .16.1 Modulated Dower OutPut. The transmitter shall be turned off

during ECCM fill from an external data loader, transfer of frequency from the

CD-17 applique to the RT and external frequency busses, and frequency

transition ‘peiicds.

3.5.1 .16.1.1 FM cawer. under all service conditions except as defined

below, the RF power output shall not be less than 15 watts and not more than
23 watts over the frequency ranges of 30.000 to S7. 9875 J4Hz, 136.000 to

173.98.75, and 225.6oo to 399..9875 MHz. From 22 t“o 18 VDC input, the RF pow.sr

“btitput*Y :dacrbi~e .“from 15 ‘w’ak”ts.t”o~ot l@’ tbah;.2”W?tEs. ““F~Om greater” thari ‘. .: ‘.

55°C to 71% ambient, the RF power output maY decrease 3 dB relative to the

pewer level at 55W: from greater than 71°c to 95°C ambient, it may decrease 6

dB relative to the power level at 55°C.

3.5.1 .16.1.2 AM rmwer. Under all service conditions except as defined

below, the RF power output shall not be less than 10 watts and not more than
15 watts with an unmodulated carrier over the frequency ranges of 118.000 to

155.9975 MHZ and 225. oOO to 399.9875 MHZ. From 22 to 18 WC input, the PI

power output may decrease from not less than 10 watts to 2 watts. From

greater than 55-C to 71°C ambient, the AF power output may decrease 3 dB

relative to the power level at 5VC; from greater than 71t to 95T ambient, it

maY decrease 6 dB relative to the power level at 55T.

3. S.l. 16.1.3 Transmit power control. Power turn-down tables shall be

able to be replaced by cormnand (s) from the MI L- STD-1553B bus. Power turn-down

tables shall default to those stored as a part of the normal initialization

when primBry supply power is applied. The MIL-STD-1553B bus command (a) shall

be able to reduce the RF output power referenced to the values in the table

stored upon initialization in at least seven steps to a maximum of O.IS watts

in the AM mode and 0.23 watts” in the FM mods.

3.5. 1.16.2 Transmitter RF termination. The transmitter shall meet the

spacified power output performance requirement? with an RF termination of 50

ohms nominal (1.05:1 maximum VSWR )at all phase angles, except as mOdified by

3.5.1.16.3.1.

.. ... . . .. . .
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3.5. 1.16”.3 Transmitter output circu”it .“
.“,:..

The transmitter shall operate

as specified after being subjected to either an open or short circuit load

impedance or any. intermediate load iwedance.

3.5.1...16.,3<1 Mismatch Power outPut. ~ The transmitter shall” wet the

power output ‘requirements of 3.5.1.16.1 “for noimal and’ 10W” voltage” and’”

temperature conditions when operated into a load as specified in 3.5.1.16.2.

For other VSWR loads, the transmitter shall not turn down any additional

amount than that shown in table X. For any combination of vSWR, t.31Wer.3tUre

and low voltage, the power output shall be not less than 2 watts.

TABLE .X. Mismatched Power output,

Nominai Maximum
= Turn-down Turn-down

1:1 to < 1.3 : 1’ 0 dB -0.6 ds
1.3:lt0 < 1.5 < 1 -0..4 -1.0
1.5:1 to < 2.0 : 1 -1.2 -1.8
2.0:1 to < 2.5 : 1 -1.9 -2.3
2.5:1 to < 3.0 : 1 -1.9 -2.8

Above 3:1 N~A -7.0.,1,.......... ,
..”.,,. :. ... ‘:.”, ,“’..-. . . . .

3.5. 1.16.4 Tone transmissions.

3.5.1 .16.4.1 squelch tone. In the 30.000 to 87.9875 MRZ VHF (FM) band,

a squelch keying tone shall be transmitted along with the normal voice

modulation. The tone shall be 150 Hz f.3 Hz and shall deviate the transmitter

output ~ 3 kHz ~ 0.5 kHz. The tone shall be inhibited during secure voice and

ECCM transmissions or when deselected by an external control.

3.5.1 .16.4.2 =. The transmitter modulator circuit shall include a

tone geneqator for the AM mode only with a 1020 Hz ~ 10 percent Hz audio tone

on anv AM channel. Modulation shall be not less than 60 and not more than 9“0

percent. A separate connector pin shall be provided for tone activation. The

tone shall be transmitted by grounding this pin.

3.5.1 .16.4.3 CASS/DICASS inPut characteristics. A separate audio inPut

shall ba provided for CASS or DICASS signals to be transmitted. The

CASS/DICASS interface shall provide the external transmit (key) switch

actuation at least 50 milliseconds prior to input of CASS/DICASS signals to

the receiver-transmitter.

3.5. 1.16.4.3.1 CASS/DICASS inPut imoedance. The input impedance

presented by the radio set to the CASS/DICASS signal generator shall be 100

ohms ~ 5 percent re9i.9tive,

3.5.1 .16.5.3.2 CASS/DICASS siqnal levels. The CASS/DICASS input shall
be designed for 0.5 volt RMS (closed circuit) inpUt signals.

. ... . ,., .’. ..
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3.5.1.16.4.3.3 CASS/DICASS input freUUenCV riiqe. The tiss/DIUiS

input shall be designed for input signals between 1 kHz and 50 kHz.

3.5. 1“.16.4.4’ CASS/DICASS modulation characteristics. CASSIDICASS

,signal, modulation of tihe tr?nsmitte; ,RF car:ier. ”output shall have the :

following characteristics.

3.5. 1.16.4.4.1 Percent modulation. Under standard conditions, the

percent modulation shall be between 85 and 100 percent for a O. 5 volt SMS (1

kHz) closed circuit signal at the CASS/DICASS input. Under environmental

conditions, the percent modulation shall not be less than 70 percent.

3.5.1 .16.4.4.2 Carrier fidelity. With a constant CASS/DICASS inPut

voltage of ‘O.5 volt fU4S closed circuit ad ju”sted.to” any frequency between 1 kHz

and 50 kHz, the demodulated signal voltage shall be within ~ 2 dS.

,, ., .,

3.5.1 .16.4.4.3 Modulation distortion. With a CASS/DICASS input vOltage

of O. 5 volt SMS closed circuit adjusted to any frequency between 1 kHz and 50

kHz, the demodulation signal total harmonic distortion shall not exceed 10

percent.

3.5. 1.16.4.4.4 Intermodulation distortion. The demodulated level of

the sum and difference frequencies of two equal level .175 volt RI.IS(open

circuit ) :discrete (non-harmonically related)’ modulating CAsS<DI~SS ,si9nab

shall “he 25 d“B below either “tidul”at’~ng signal 1“‘- “. :
.. ... .. .

3.5.1 .16.4.4.5 Phase linearity. The phase response of the modulating

frequency shall ha linear with frequency within ~ 15 degrees throughout the

1 kHz to 50 kHz spectrum. In addition, the phase versus frequency slope shall

not exceed 3.5 degrees per Hz.

3.5.1 .16.5 Transmit precedence. Activating the transmit keyline shall

cause transmission through cDnnnunications antenna port as specified in

3.5.1.14.

3.5. 1.16.6 RF carrier turn-on/off characteristics. In ECCM modes,

transmit turn-on and turn-off times and waveforms shall conform to the

standard of the system being used. Where this characteristic is not specified

for a system, the criterion of maximum practical spectral confinement shall be

used to select an appropriate characteristic. This shall be controlled by the

applique. The radio shall be capable of shaping the transmit turn-on and

turn-off utilizing a digital signal provided by the applique. The transmit

ALC shall be able to bB programmed during ECCM functions with priority given

to the thermsl cutback circuitry.

3.5.1 .16.6.1 RF carrier turn-on time. The P.-Fcarrier shall reach

percent of the required output level after actuation of the applicable

transmit (key) link within the following ran”geg:

90

...
..’ .. .. . .. ,:.
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(a) &. Spectral splatter shall be minimized for the hop iaie.

employed. .The capability of reaching full power shall be achieved’ in less

,tIiap10 percent of the total frequency transition interval. used. by a

part icula r mode .“

(b) A1’1 other Modes “.- (70.’miilis’ekorids nuixirnum).
,.., .. .

For transmission of EP.F, TOD, and resynchronization, RF power output shall be

delayed at, least 45 milliseconds from the ~ mOde indicatOr si9nal in J5.

3. 5.1.16.7 Transmitter sidetone. In the AM mode (normal voice) , a

transmitter sidetone shall be developed by sampling a portion of the modulated

transmitter output carrier. The sidetone signal shall be introduced into the

audio so as, to appear at the radio output terminals along with the main

receiver audio., In the AM mode, the sidetone shall be =eduoed if the pA POwer

is reduced. In the FM mode, the sidetone shall be obtained by sampling the

input audio. Sidetone in ECCM mode (s) shall be consistent with the ECCM

waveform and its characteristics. b applique interface for muting sidetone

shall be provided for use with ECCM modes.

. .

3.5.1 .16.7.1 Sidetone level. With a 1000 Hz signal at the audio input

at a closed-circuit voltage level which will produce a 30 percent modulation

in the AM mode or ~ 1.87 kHz deviation in the FM mode, the sidetone output at

the main receiver shall be 6 dB ~1 dB (6~2 dB SINCGARS) less than the output

as specified in 3.5.1.15.4,:1 and 3.5.1.15.4.5.5. An. internal. pot’ shall be

-‘,.pqovid&l to” tiermit ad”justmerit (ixg@p,t“in”.th& SINCGARS”:.mOde) of the gidetione “” ...

level from 1 to 10 dB below the preceding standard level. In eit”her AM, FM,

or ECCM [voice) modes, the sidetone shall be gated off if a PA or synthesizer

fault occurs, and shall automatically be restored when the fault is not

present.

3.5. 1.16.8 AM/FM operation.

3.5.1.16.8.1 Audio input iwedances. The normal voice audio input

impedance shall be 175 ohms ~ 25 percent balanced or unbalanced. The secure

voice and ECCM audio input impedance shall be 2. OK ohms ~ 25 percent balanced

or unbalanced. The retransmit audio input impeciance shall be 1.OK ohms t 10

percent balanced or unbalanced.

3 .5.1.16.8.2 Amplitude modulation. The amplitude modulation of the RF

output for the normal voice, secure voice, and retransmit inputs shall have

the following characteristics.

3.5.1 .16.8.2.1 Modulation Percentage. Under standard conditions, the

average modulation percentage shall be linear with at least 80 percent upward

and between 85 and 100 percent downward fom a O. 5 v RMS (1.O kHz) (either

automatic or by internal adjustment) closed-circuit signal at the normal voice

audio input, a 6.5 v RMS (1.O kHz) closed-circuit signal at the retransmit

audio input, “or a 12 v peak-to-peak 16 KBPS closed-circuit signal at the

secure voice audio input: The average modulated output power shall be at

least 1.30 times the unmodulated output pewer. Uncler environmental

conditions, the average percent modulation shall not ba less than 65 percent

upward and between 80 and 100 percent downward. The average modulated output
. .. . . ...
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power shall ‘be at least” i.20 times” the unmodulated output potiei for ‘all “’” ““

environmental conditions.

3. 5.1.16.8.2.2 Carrier fidelity. With a constant normal voice audio

input. voltage of O. 5 v .RMS closed-circ:+t ‘voltage adjusted tO anY frequencY

between 0.5 and 3.5 kHz, the “demodulated audio voltage shall “be”uithih +1 “dB, “’ ““

-3 dB of the demodulated audio voltage resulting from a O.5 v MS

closed-c~rcuit 1.0 kHz audio input. With a constant retransmit audio input

voltage of 6.5 v RMS closed-circuit adjusted to any frequency between O. 3 and

3.5 kHz, the demodulated audio voltage shall be within +1 dB, -3 dB of the

demodulated audio voltage resulting from a 6.5 v RMS closed-circuit 1.0 kHz

audio input. With a constant secure voice audio closed-circuit of 12 ~ 1 v

peak-to-peak (P-P) adjusted to any frequency between 10 Hz and 21.3 kHz per
CSESD-14 , the d-dulated audio voltage shall .be within +1, ‘3 @ Of the

demodulated output at 1.0 kHz modulation.

3. 5.1.16.8.2.3 Distortion. With a normal voice audio input of 0.5 v

RMS closed-circuit or a retransmit audio input of 6.5 volts RMS closed-circuit

adjusted to any frequency between O .’3.and 3.5 kHz, the demodulated audio’

harmonic distortion shall not exceed 5 percent. Under service conditions, the

distortion shall not exceed 8 percent. Distortion for the secure voice audio

input is specified as spectral containment in 3.5.1.16.11.1.

3..5.1.16. s.2.4 Incidental freauencv mOdulati~. In the ~ ~de With. ..

the’”ti cair~er ampli’t,ode-modulated .a,tleast ’75 PerCent WJtiard .a@ 90 “Wrce?”t .‘. .:

downward at 1.0 kHz, the peak frequency deviation arising from incidental ““

frequency modulation of the transmitter shall not exceed i 2.4 kHz -

3.5.1.16. S. 3 Frequencv modulation characteristics. The frequency

modulation of the RF output for the normal voice, secure voice, and retransmit

inputs shall have the following characteristics.

3 .5.1.16.8.3.1 Deviation. An audio signal of 0.25 to 1.5 v RMS

(closed-circuit) (either automatic or internal adjustment) applied to the

normal voice audio input or an audio signal of 6.5 v RI&S (closed-circuit)

applied to the retransmit audio input shall produce an PM modulated
transmitter RF output signal with a deviation of ~ 5.6 kHz ~ 0.5 kHz. An

audio signal of 12.0 v peak-to- peak ~ 1.0 v (closed-circuit) applied to the

secure voice input shall produce an FM modulated transmitter output signal

with a deviation of L 5.6 kHz i 0.5 kHz. The RT shall have a pin on an

external connector such that, when grounded, a 2.1 v RMS 1 kHz signal into the

wideband audio input shall produce ~20 kHz i2 kHz carrier deviatiOn when the

transmitter is keyed and in the FM mode.

3.5.1 .16.8.3.2 Audio frequencv resPonse. with a constant no-l vOiCe

audio input voltage of 0.25 to 1.5 v I@lS (closed-circuit) (either aUtO~tiC or

internal adjustment) adjusted to any frequency between 300 and 3,500 Hz, the

deviation shall remain constant at. t 5.6 kHz ~ 1.0 kHz s-trical abOut the

carrier frequency. With a constant retransmit audio input voltage of 6.5 v

RMS (closed-circuit) adjusted to any frequency between

deviation shall remain constant at ~ 5.6 kHz ~ 1.0 kHz

carrier frequency. With a constant secure voice audio
....
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I ,. *5kHz,

‘volt’s “peak-t”o-peak (ciis&d-ciriuit’) adjtiste”d to any frequency between O. 0 and

the deviation shall remain constant at ~ 5.6 kHz L 1.0 kHz symmetrical

about the. carrier. f.requeficy. .,

3.5.1 ..16..8.3.3 Modulation distortion. With. ,any audio’ input ,freqqency

specified in 3 .5.1.16.8.3.2 for the normal voice and retransmit ‘inputs and

with the audio input adjusted for ~ 5.6 kHz deviation, the distortion shall

not exceed 5 percent. Distortion for the secure voice audio input is

specified as spectral containment in 3.5.1.16.11.1. :

3.5.1 .16.8.3.4 Deviation capability. The receiver-transmitter shall be

capable of FM/FSK/MSK deviation in accordance with 3.5.1.16.9.

3.5.1 .16.8.3.5 Incidental AM. With maximum deviation” (~ 5.6 kHz)., the

incidental amplitude modulation of the carrier shall” not exceed 4 percent.

3.5.1 .16.8.4 Premodulation filters. The receiver-transmitter shall

incorporate filters or audio wave? haping prior to modulation tO allow 50 kHz

adjacent channel operation between AW/ARC-210 (V)’typa radio sets in the normal

i ““
and baseband secure modes and 100 kHz adjacent channels spacing in the diphase

secure mode. Additional filtering or audio signal waveshaping shall be

provided as required to support ECCM operation in accordance with 3.5.6.

3.5.1.16.9. FSK AND M -,SK oneration. Th~ t~ansmitter shall .be capabl~ 0!:,. .. ......
I...”....:,. transmitting FSK and M“SK.:: The. transmitter shall be “capable.,”o’f’.continuous. : “‘ ‘.

phase frequency shift keying with a minimum deviation capability of ~ 4 kHz

and a maximum deviation capability of ~ 35 Idiz for operation at data rates

from zero to eighty thousand bits per second. The wideband input shall be DC

coupled. Deviation shall be selected by the applique as appropriate for the

EC(Y4 mode chosen. The aDnliaue shall be able to modifv synthesizer modulation-. . . . .-
as a function of AJ mode selected. This shall be down loaded initially with

mode select and then stored in the radio.

3.5.1.16.10 Microphone bias voltaqe. The normal voice audio input

shall provide bias voltage and current to operate an amplifier (type

AM-3597C/A) associated with a dynamic microphone or an LS-460B

intercommunication set. The voltage supplied shall be not less than 16 VDC

with an external 1. OK ohm resistive load. Under emergency power cc.nditions,

the voltage supplied shall be not less than 12 VDC with an external 1.OK ohm

resistive load.

I

3.5.1.16.11 Transmit noise floor. For carrier frequencies from 30 to

88 MHZ, the transmitter broadband noise level shall be no more than

-115 dmn/Hz at any frequency more than 10 percent, but less than 30 percent

removed from the carrier. Above 30 Percentf, the noise level shall be no more

than -120 @m/Hz. For carrier frequencies above 88 MHz, the transmit

broadband noise level shall be no more than -117 dSm/Hz at any frequency

greater than 10 percent, but less than 15 percent, or (if less than the

percentage) greater than 10 t!Hz, but less” than 15 MHZ fro~ the carrier

frequency. Above 15 percent or 15 MHZ (whichever is less) , the transmit

broadband noise level shall be no more than -120 dSm/Hz.

.,
.!

,.
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3.5:1 .16.li.l “Transmit enei’qv svectrum: Four‘narrowband. modes, 99

‘percent of the normal and baseband secure voice transmitted energy shall be
containQd within the :opqrating 25 kHz channel. In SINCGAR3, 95 peKCent of the

transmitted energy shall be contained within “the operating 25 kHz channel.

3.5.”1.16.11.2 Trin9mittei spurious’. ” Tiaris~tter spu’rious &utptiks

greater than 600 kHz from the carrier shall be at least 80 dB below the

carrier except there shall be no more than two spurious responses less than 60

dB below the carrier. and no more than an additional 10 spurious responses less

than 70 dB below the carrier. Spurious outputs from 300 kHz to 600 kHz of the

carrier shall be at least 66 dB below the carrier. From 150 to 300 kHz from

the carrier, spurious outputs shall be down at least 55 dB below the carrier.

3.5.1 .16.11.3 Transmitter harmonics. The transmitter harmonics shall

be in accordance with MrL-STD-461B except for the harmonics specified in

table’ XI.

TABLE XI . Transmitter harmonic limits.

I Frequency Harmonic Level (dBc)
Band 4th 5th 6th 7th

. . . ‘,.:. ,“” ...’... . . .
30-8S tiZ . .:”66 .’ -55 .,. ;66.. .’ ‘.:6.6 .

118-174 t4i4Z -66 -66 -66 -66
225-400 ~Z -66 -66 -66 -66

1.,

3.5.1.16.12 Noise modulation of transmitter.

(a) AM - The noise on the unmodulated carrier shall be 40 dB below the

detected audio voltage of a carrier modulation of 90 percent at 1

kHz for the bandwidths specified in 3.5.1.15.4.5.1.

(b) FM - The noise of the unmodulated carrier shall be 40 dB below the

detected audio voltage of a 1.0 kHz tone having a deviation of ~

7.2 kHz for the bandwidths specified in 3.5.1.15.4.5.1.

3.5.1.16.13 Transmitter kevinq. The transmit key line shall key the

transmitter when voltages from ground to ~ 5 v are applied. An open circuit

or a voltage above 6.0 VDC on. the key line ,ahall cause the radio to operate in

receive mode. The transmitter keying characteristic shall conform to the

requirements of 3.5.1.16.6.

3.5.1.17 Automatic relavinq operation. ” ‘In the T/R or T/R plus guard

mode, the main receiver and transmitter of the receiver-transmitter shall

operate in an automatic relaying mode (both normal and secure voice) when used

in conjunction with another AN/ARC-210 (V), AN/ARC-182 (V) , or AN/ARC-159 W) ,

..’ .,.
:..
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receiver-transmitter plu”s c-11628 /’ARc‘receive r-tr”ansniitt&r control.” and

SA-24981ARC switching unit or other appropriate external interface switching

.,circuitry. No special 9witch position shall be provided on. the remote

control’s panel to indicate the relay mode of operation’. On pins of the J2
connector, of the receiye:-trans~ tter, tfie”receiv.er~tr~Os,@ tter shall p? Ovide ~. ~.

the following inputs; outputs, ” and “controls that allOw the ..

receiver-transrltter to be used for automatic relaying in the T/R or T/R plus

guard node:

(a) Main receiver audio outputs

(b) Retransmit audio inputs

(c) Relay’ trigger voltage (squelch indication)

(d) Trans~t control (T/R control line) .

A signal on the receiver selected “frequency applied to the antenna circuit of

either receiver-transmitter at a level sufficient to open the receiver squelch

circuit shall cause the other receiver-transmitter to generate automatically

and emit an appropriately modulated radio frequency carrier wave at that

unit’s rated power on its selected frequency.. RemOval of the actuating

receiver signal shall cause the cessation of the generated carrier. When the

actuated signal is 3 dB or more above the level required for relaying as

described above, the generated carrier shall reach 90 percent of the rated

power level within 60 .m-illiseconds after the actuating signal is applied and

the ‘system. shall be .re.turned to standby conditions within the min$mum,-. .,.
pr”aetical time after the actuitin~’ ‘si’gria’lis rimaved~ ‘.CWerall .R/T “delays : “

shall not cause noticeable loss of syllable (s) . The” receiver-transmitters ‘

shall perform relay functions on any two iii?channels in any of the frequency

bands (see 3.5. 1.1) , provided a frequency separation Of at least 10 ~z exists

between the two channels with an isolation of 50 dB (60 dB, ARC-159) between

the two antenna ports and spurious frequencies are not used. The

receiver-transmitter shall provide the necessary 110 signals to provide relay

and relay monitor in the HAVEQUICK and SINCGARS modes.

3.5.1.18 TSEC/HY-58 operation. In the TIR or T/R plus guard mode, the

radio set shall operate in conjunction with the TSEC/KY-58 speech security

equipment specified in publications CSEEB-13, CSESD-14, and CSEEB-32.

Specific radio circuits required for secure voice operation in the AM or FM

mode shall be activated by biasing a designated pin as required on the radio

connector. When required (for diphase secure operation) , actuating the Pin

shall switch the receiver IF to the wide bandpass. In AM mode, the radio

shall be capable of baseband and diphase operation; in FM mode, baseband only.

As a minimum requirement, in the FM mode the baseband secure voice 9ignals

shall be contained in the 25 kHz channel spacing by use of binary continuous

phase FM. In the AW nmde, the baseband secure voice signals shall be

contained in the 25 kHz channel spacing. ,

3.5.1.19 Freauencv hopvinq. Provisions shall be made to allow the RT

to fre”wency hop under applique control for HAVEQUICK, SINCGARS, and future

ECCM modes which are consistent with the tuning time. of the RT as epecified “in

3.5.1.12.1.

. .
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3. 5.2 Receivek:tianStitt”&r .“”.The RT-15561ARC shall provide tie “’

specified receiver-transmitter functions.

3..5.2.1 Function. The RTc1556/ARC receivec~transmi tter shall provide . .

all the function.? and capabilities sp,eqfied in 3.5..1.1. However, cent rol of

the mode’s or functions and ‘display 6f the radio fre~ency or”‘preiet cha”hnel

number shall not be provided within but rather be remotely controlled and

displayed by the units specified in 3. 5.5 and 3.5.3, or. the platform computer

via the interface specified in 3.5.2.10.

3 .5.2.2 Form factor. The receiver-transmitter form factor of the

RT-1556/ARC shall be as shown in figure 3. The receiver-transmitter shall

contain provisions. to ,allow the unit to be reversed in its ~ufitin9 base.
. . .

3.5.2.3 Weiqht. The weight of the RT-1556/ARC without the applique

shall not exceed 10.0 pounds.

3.5.2.4 ~. The exterior color of

lusterless black. Painted surfaces shall. be

Color No. 37038.

the receiver-transmitter shall be

in accordance with FED- Sti”-595,

3. 5.2.5 Contents. The receiver-transmitter shall be a self-contained

unit suitable for mounting outside the cockpit area. It shall consist of all

solid, state modular ,electronic circu:p d?sign, exc.ePt f.Or one

eiectromechanic~l. relay, aridsha”ll have ehe !nddule and asscunbly reqh:r.e”ment? “

specified in 3.5.1, but deleting the control/indicator assemblies for control

of functions and modes or display of frequency and channel, and including

instead a TDM data bus adapter module required for compatibility with the unit

specified in 3 .5.5 or the platform computer.

3.5.2.6 Controls. Control for normal and ECCM operation of the

receiver-transmitter shall be located in the computer interface for the

platform or on the control specified in 3.5.5. Control information to the

receiver transmitter shall be transferred from the computer interface via a

MIL-STD-1553B bus and from the remote control via a separate data bus.

3.5.2.7 ECCM control. The RT-1556/ARC shall provide interfaces for use

by the CD-17/ARC-210 (V) ECCM applique. When in any ECCt4 mode, all ECCM

control functions shall be generated in the CD-17/ARC-210 (V) . These shall

include:

(a) Transmitter keying

(b) Frequency selection

(c) Squelch control (SINCGARS)

(d) AGC control of time COnstantS 1

(e) Transmit ALC turn-down and waveshaping control

3. 5.2.7.1 APPliaue interface. The interface between the radio and the

Eccm applique CD=17/ARC-210 (V). shall use one ‘connector. Appendix D. specifies

the interfaces required between the radio and the applique. The radio shall

provide the following information to the applique:

... . ..
“.
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FIGURE 3. Form factor for the RT-1556/ARC.
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“(a) “ECCM”preSet” i’nitiali?ation “data ‘. :
-. .,.

(b) Wideband receiver audio

(c). Preset zeroize

Channel approximate signal level
. .

(d)

. (e) Frequency,. .
(f) Traiwnitter keying

,.:

The applique shall provide the following information to the radio:

(a) High speed control bus

(b) Frequency change strobe

(c) Transmit/receive blanking

(d) Transmit/receive switching .

(e) Mode select

.. .(f) Bandwidth select .

(g) Narrowband and wideband data

(h) Digital transmit windowing parameters

(i) Digital AGC control

(j) BIT information

(k) Transmit and receive frequency

. .

3. 5.2.7.2 Platform interface. The radio shall contain the control and

information platform interfaces as specified in Appendix D.

3.5.2.5 P~eset channel memory device.. The preset memory devices shall

be located in, the receiver.-t ran.wn.itter and in the applique. ‘

3.5.2.9 Freauency/channel disDlay. A frequency/channel display shall

be provided on the remote control and the indicator.

1 3.5.2.10 Electrical connections. Connections to external circuits

shall be in accordance with table XII.

3.5.2.11 TDM data bus interface. The receiver-transmitter shall

interface with the aircraft TDM data bus as described in MI L-STD-1553B. The

receiver-transmitter shall incorporate the required input/output circuitry

necessary for compatibility with two types of implementation:

(a) Subsystem serial interconnection with the control units describad

in 3. 5.5 as specified in appendix A.

[b) Subsystam dual (redundant) driver/receiver interconnection

directly to a MI L-STD-1553B multiplex data bus. The adapter module spacified

in 3 .5.2.5 shall contain the necessary circuitry for control of the

receiver-transmitter using shielded twisted pairs of cables and electrical and

word format described in MIL-STD-1553B, except that response time to valid

transmit data comnand shall be batween the limits of 4 and 7 micro-seconds

using the test conditions specified in MIL-STD-1553B, 4.3.3.8. The

receiver-transmitter shall be able to be connected tO either MIL-5TD-1553B .bua

by either the direct or transformer. mathod as specified in MI L-STD-1553B. The

massage structure shall be as specified in appendix C.
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TABLE XII. Connections to external” circuit s.”

Reference Receptacle
..

Designation ‘rvpe Function
.’.

J1 TNC COnnnunicatiOns
M39012/31-0001 antenna

J2 Bendix Control
21-529017-200

J3 Specialty Connector Co. Inc. ADF antema
23Js11O-1

J4 Specialty Connector .Co.”Inc. Guard antenna
2’4 JS147-1

J5 D38999/20WS35AC Cent rol

J6 D38999/20wA35PN Power

3.5.2.12 Tuned antenna and filter interface. The receiver-transmitter

shall provide frequency data for use by a tuned antenna and/or external filter..
as def in’bd in appendix B.

., ... . ., ,.

3.5.3 Indicator, frequencv-channel, ID-2428/ARC.

3.5.3.1 Function. The indicator shall provide remote display of the

radio set’s operating conditions reported by the receiver-transmitter on the

RT data output serial interface in accordance with the table provided in

3.5.1.1. (j). For frequency, the display shall indicate six digits with

decimal point in the form of FFF. FFF. The indicator shall incorporate BIT as

specified in 3.3.7.4.

Signal characteristics of the J2, J5, and J6 connectors shall be in accordance

with appendix D. Connector J4 shall be provided with captive protective

covers.

3. 5.3.2 Form factor. The form factor shall be as shown in figure 4.

3.5.3.3 Weiqht. The weight of the indicator shall not exceed 1.1

pounds.

3.5.3.4 Contents. The. indicator sh+l be one self-contained unit

suitable for cockpit mounting. The frequency display shall have six

positions, as specified in 3.5.1.8.

3.5.3.5 Controls. There shall,,be ‘no front panel controls On the

indicator.

.,. . . . ... .
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FIGDRJZ 4. Form factor for the ID-2428/ARC.
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““ 3.5. 3.6.” ‘Electrical CV’”nnections. Conriections” to exte”rnal circuit’s’ shill ~~

be provided on a receptacle as follows:

I Reference Receptacle Type
,. Designation (or “approved. equ i.valent) Function ... “.

. . l“’””
I J1 Bendix PIN Main/power

TBPOORW-11-35P I

Signal characteristics of the J1 connector shall be in accordance with

appendix D. .. .

3.5.4 Mountina bases, electrical eauipuent for receiver-transmitter.

3.5.4.1 Mountina base, electrical equipment MT-49351ARC (isolated

~. h isolating mount in accordance with MI L-C-172 shall be designed. to

secure the RT-1556/ARC receiver-transmitter to an airframe structure outside

the cockpit area. Pins at the rear and positive self-locking thumbscrew

fasteners in accordance with MS 14108, MS 14109, or equivalent at the front

shall be provided for solidly securing the RT unit to the mount.

3.5. i.l.l Form factor. The forni factor of the mount sha”ll be a“s shown

in figure 5.

3.5.4 .1.2 Weiaht. The weight of the mount shall not exceed 3.2 pounds.

3.5.4 .1.3 Groundina path resistance. The resistance from any

electrical grounding contact point between the radio and the mount to any

grounding contact point between the mount and the airframe shall not exceed

2.5 milliohms.

3.5.4.2 Mountina base, electrical equi mnent MT-6567/ARC (hard mount) .

A hard (solid) mounting in accordance with MI L-C-172 shall be designed to

secure the RT-1556/ARC receiver-transmitter rigidly to an airframe structure

outside the cockpit area. Pins at the rear and positive self-locking

thumbscrew fasteners in accordance with MS 14108, MS 14109, or equivalent at

the frent shall be provided for eolidly securing the RT unit to the maunt.

3.5.4 .2.1 Form factor. The form factor of the mount shall be as shown

in figure 6.

3.5.4 .2.2 -. The weight of the mount shall not exceed 2.6 po~ds -

3.5.4 .2.3 Groundinq path resistance. The resistance from any

electrical grounding contact point between the radio and the mount to any

grounding contact point between the mount and the airframe shall not exceed

2.5 milliohms.
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FIGURE 5. Form factor for the MT-493 SIARC mount.
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3. 5.5 ECCM controls radio set, , C=ll Li96/ARCj C-ll”S97/ARC, .ind -. “.

c-n B98/ARc.

3.5.5.”1 Function, ECCi.1control~ c-11896/ARc, “C-11897/ARC, and

c-11898 /ARc. The C-ii896/~C,, c-11897/ARC, ,and c-11898/ARc shall piovid6 the

inter facblinternal circuitry to” illow an” interface with” ttie RTL15S6/AIiC! and to “”

allow simultaneous control of two RTs of any combination of she RT-1556/ARC as

specified in 3.5.5.1.1. These controls shall allow the RT-1556/ARC to perform

ECCM functions in accordance with 3.5.6 and appendix F when the CD-.l7/ARC ECCM

aPPliwe is included in the system configuration. They shall also allow

non-ECCM operation of the RT-1556/ARC whether or not the ECCM applique is

included in the system configuration. The controls shall also provide

functions in accordance with applicable requirements of 3.5.

3.5.5 .1.1 Control of two RTs with one control. The SMC 2’ and SMC 3

mnde and take control lines on the control and the take control and 1553B

address AO lines on the RT along with an external pulsing device shall allow

one control unit to provide command data to two RT’ S. For this function, the

state of the respective lines will be: . .

SMC 2:
Take control (on control) :

Take control. (on RT) :
. .. 1553B AO:

SMC 3:

Rise time:
Fall time:

Pulse duration:

Output impedance:
Low level:

High level:

Grounded
Open-circuit
Grounded
Grounded for RT1
Open-circui”t for RT2

Momentary low-high-low pulse.
The SM3 pulse characteristics
will be:
100 microseconds
100 microseconds
30ms~3msfor RTl
80ms~3msfor RT2
1000 ohm maximum

o * 5.0 volts

Open-circuit

A 30 MS pulse on the SMC3 line shall cause the control to assume command of

RT1 An 80 MS pulse shall cause the control to assume cDnnnand of RT2.

and

the

3.5.5.2 Forw factor. The form factor of the c-11896/ARC, C-11897/ARC,

C-11890/ARC shall be as shown in figure 7, and shall be in accordance with

requirements of t41L-c-6781, type 1.

3.5.5.3 Weiaht. The weights of the c-11896/ARc, C-11897/ARC, and

C-l189E/ARC shall each not exceed 2.5 pounds.

3.5.5.4 Contents. The controls shall be one self-contained unit .

suitable for cockpit mounting. It shall include the control lindicator

assemblies for control of functions and modes or dieplay of frequency and

channel.
. .

. .
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3.’5.5.5 Control’s.
.-. . . .. . .,, ... :.. -;.. ..

The f=Ont” panel controls shall’ consist of mod+

switches, display cursor switches, frequency/channel control switch, a load

suitch, and a volurre/squelch switch.
. . .

3.5. 5.6 Electrical connections. Connections to external” circuits shall

he provided on a receptacle as follows’: ““
.... .. . . . ... .

Reference Receptacle Type
Designation (or app roved equivalent) Function

J1 Bendix PIN Main/power
TVP02RW-15-35P

I
Signal characteristics of the J1 connector shall be in accordance

appendix D.

3. 5.6 CD-171 ARC applique.

3.5.6.1 Function. The CD-17fARC countermeasures frequency

hereafter called the applique, shall provide control of the AN/ARC-210 (V)

radio set during electronic counter-countermeasures (ECCn) operations. The

applique ~hall pr0v4dy. Ecu fre-quency contrgl, cOntrOl,. Of transfit and rece.i.ve
parameters as they apply to ECCM operations, detection and decoding of “

waveforms, generation and encoding of ECCM wave forma and all processing not

provided by the ANIARC-21O (V) radio set. The hop rate, pseudo-random hop

frequency selection, allowed frequency tables, and function timing are

controlled in the applique. Since the AN/ARC-210 (V) shall support SINCGARS V,

WAVEQUICK I, KAvEQUICK II, and in addition, will be required to support future

ECCf4 wavefomns, the applique shall be modularized to accommodate pre-planned

product improvement (P’1) growth.

with

controller,

3. 5.6.2 Weiqht. The total weight of the applique shall not exceed 2.2

pounds.

3. 5.6.3 Primarv RT/appliaue interface. The prima ry radio lapplique

interface shall be a dedicated data bus consistent with electromagnetic pulse

(W) , tempest, and ECCM requirements when tested and accepted under the
requirements of 4.0. The dedicated bus shall be controlled by the RT in

norrml modes, and by the applique in ECCM modes. All other subsystems shall

act as remote terminals.

3.5. 6.4 Built-in-test (BITL. BIT provisions shall be incorporated in

the applique to provide a go/no-go indication to the RT-1556 of the applique

readinesg. The9e provisions may lx in conjunction with, but not necessarily a

part of, the fault isolation features. The operation of the

,parformance/ readiness test provigion shall, be a manually energized test mode

of operation. RP radiation is. not pe’rmittkd during performance readine.cs

tests. Normal equipment performance may be interrupted during the

menually-initiated BIT sequence. Self-test of the BIT is not required.

~“
.. . . . ..
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3“.5.6. S Messaqe” formatting aAd piocessinq. .The applique shiil b6

capable of performing all mess”age formatting and processing for the following

ECCM modes as spe,~ified herein. : .,.

;, 3,5.6.5.1, HAVEOU”ICK’”1. In. this mode, the applique shall implemsnt

message formats and” proc’e”ssing’,“asdescribed in sp&=ificati6n “CP-ADO-1OOA and

CP-AOO-1OOB, to allow complete interoperability and required performance

between AN/ARC-210 (V) and any other HAVEXNICK radio.

3.5.6 .5.2 HAVSWICK II. In this mode, the applique shall implement

message formats and processing as deecribed in specification CP-AOO-1OOA and

CP-AOO-1OOB, to allow complete interoperability and required performance

between AN/ARC-210 (V) and any other .KAVEQUICK II radio.
.,, ,

3.5.6 .5.3 SINCGARS. In this mode, the applique shall implement vo’ice

conmmnications as described in “JTC$A specification 9001C (except paragraph

3. S. 1.1. 8) to allow complete interoperability and required performance between
ANIARC-210 (v) and any other SINCGARS rad.iO.

..

3. 5.6.6 Error detection and correction. The applique shall provide

appropriate error detection and correction processing compatible with required
message formats and ECCM modes.

3.5. 6.7 Bit. interleaving. The applique shall” provide appropriate bit

interleaving compatible with required message formats and ECCM modes.

3.5.6.8 Timinq. The applique shall accept and maintain time

synchronization in all ECCM modes.

3.5. 6.8.1 Time maintenance. The applique shall be capable of

maintaining a unique time for each ECCM net preset. Up to 25 different,

separate, synchronous or asynchronous time bases shall be maintained, if

required, to allow rapid conununicationa in any 25 ECCM nets. Once time

synchronization is achieved, an active applique shall maintain synchronization

with sufficient accuracy to allow communications in any of the ECCM nets after

a period Of up to a minimum of six hours after an active time update without

further radio communication or external time input. Time maintenance during

abnormal input power conditions is as specified in 3.3.12.

3.5. 6.8.2 Internal apolicrue time reference. The applique shall contain

an aCCUrate time reference that shall be utilized for all time keeping

functions required while operating in any of the ECCM modes. The time

reference shall have a warm-up time of not greater than ten seconds and

accuracy of four parts in ten million or better under service conditions.

Long term stability (aging) without readjustment shall be not greater than

eight parts in ten million.

3.5.6.9 TRANSEC. The applique shall perfOrM the TRANSEC functions

necessary for compatibility with the ECCM tides.

. . . ,,
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3.5.6.10 RT interfaces. All interface will be with the RT. Theze

shall be one dedicated multipin connector containing all audio, control,

frequency, mode, and power signals as specified in appendix D. In addition,
there shall be ~ capability for” a’n W interface’ connector ktween the applique

..aqd.the RT. .Cpration in .a pon.-ECCM wale. QI failure of the. aPPlique, sha~

allow .non-ECCM. plain and secure voice communication without mechanical or’
.. .

electrical reconfiguration of the system.

3.5. 6.10.1 ECCM remote fill. The applique shall be able to perform the

electronic remote fill (ERF) function as specified in JTC’A 9001C, except

section 3. 9.3.2 is modified as follows: individual net times shall be

calculated from time received by ERP on each net and stored in nonvolatile

memory as time offsets from base time. Base time is the sw of the current

time of the internal clock and the master time of fsv+t previously stored in

nonvolatile memory. Master time offset was the relative difference, at time

of storage, between the internal clock and reference tinw3 eatablis.hed by

HAVEQUICK TOD reception, by fill of UTC time from GPS, or by an emergency

start. As part of this function, the applique shall provide the preset net

identification and hop-set or lockout-set data to the RT to transmit.

Alternately, the applique shall be capable of ERF transmission to and

reception from any SINCGARS radio designed to JTC’A 9001C. Lockouts that are

received via an ERY shall be automatically stored in the proper lockout

location based on the series (1-8) of the lockout received.
..

. . . . ..’ . .. . ,,
3.5; 6110.2 Tunina fkeQuency: The applique shal} provide tuning

frequency to the RT. The RT will accept the frequency and provide the

formatting for other equipment such as tunable antennas or filters. The

applique deeign shall be such that no frequency hop information is transferred
outside of the applique during the active transmksion of the RT.

Dependent upon the timing requirements of the ECCM algorithm, the

frequency will be sent to the RT one hop interval before needed. Alternately,

for ECCM waveforms having a long switch interval, the same frequency may be

sent twice consecutively, with a 20 microsecond minimum delay between the two,

during the switch interval prior to the dwell interval using that frequency.

All equipment associated with the AN/AAC-210 (V) system can tune to the first

of two frequencies within 85 microseconds of the start of the reception of the

second frequency in the Bet.

3.5.6 .10.3 Voiceldata. The applique shall be able to receive external

voice and 16 kbps data for processing and transmission. The interface with

the RT shall also output voice and 16 kbps data after it has been received and

processed.

3.5.6 .10.4 COMSEC. When operating in the secure mode, the applique

shall provide an interface with the RT to receive encrypted voice and data

through the COMSEC encryption device specified for each ECCM mode for transfer

to” the appropriate platform source. Only “black” encrypted voice and data

shall piss through the applique. ., . .

,.. . . .
.,
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3. 5.6.10.5 Univer.ial coordinated time (uTC) .
... .

The applique shall

provide an interface with an external onboard UTC reference in the KAVEQUICK

system format and definition as shown on figure 8 and in. table XIII.
..

.,3.5..6.10.6 Loader-oscillator interface”. The applique shall provide in

interface thro”uah the RT’ for an external data loadef-oscillato’r to allow “’
,.

loading of preset and net information as required by each ECCM mode. The

applique shall prOvide the 10ading fu.nctiOn tO allOw transfer Of the required
preset data from the fill device and verification of the load fill. The

applique shall be able to accept ECCM mode information, through the RT, from

the AN/CYZ-10 Data Transfer Device DS-101 interface. The RT shall have the

capability to accept a XAVEQUICK MWOD or a SINCGARS TRAN3.EC variable (having

either ICOM or Non-ICOM parity) via the AN/CYZ-10. The SIN,CGARS TRANSEC

variable shall be stored as the Cold Start TRANSEC variable.’

3.5.6.11 Net structuring. The applique shall control TPiiNSEC frequency

selection, dwell length selection, message preamble generation and

recognition, message formatting, time synchronization and other parameters as

required to allow conununication on different networks provided in the

appropriate ECCN operational mode.

3.5.6.12 Initialization. The applique shall be capable, via the RT, of

accepting sINCGARS TRANSEC variables, HAVEQUICK word (s)-o f-th?-day, time,

WODt MNODS, net nmbe?lidentification, and other required initializ?t.iOn d?ta.
automatically from an exte”rfial fill device. No manual” “insertion of fill data

shall be required. However, a provision shall k made to manually enter

HAVEQUICK WOD/MWODS, KAVEQUICK net numbers, SINCGARS “wrist-watch” ti~,

SINCGARS cue frequency, or SINCGARS cold-start frequency.

The applique shall be capable of storing all fill data in a non-volatile

memory while power is applied. All required ECCM data, except time, shall be

stored in a non-volatile memory so that the data is maintained during primary

aircraft power-off conditions. Time shall be maintained for at least seven

seconds during primary power-of f conditions. The applique shall have

provisions for an external battery to provide “power to maintain time beyond

the seven seconds.

The applique shall be capable of storing up to 25 preset fill data sets.

The 25 sets may be selected from a combination of TFUiNSEC variables, a

HAvEQUICK undated wOD, or dated MWODS (up to six) . In MWOD mode, the applique

shall automatically switch over to the new WOD at midnight. If the radio ie

transmitting or receiving in MWOD mode at midnight and there is no new WOD

defined for the next day, the applique shall continue to use the previous

day’ S WOD . Unique preset channels shall be defined for the SINCGARS cue

frequency and cold-start fzeqiency. The applique shall ba able to accept via

the RT a new cold-start frequency or cue frequency from the radio eet control

or the MI L- STD-1553B bus.
,.. ,,, ,

Power line interruption ‘o”fduration less than seven se&onds or any

combination of environmental conditions shall not cause a 10SS of fill data

memory . The

receipt of a
aPPliWe shall be able to zeroize/erase the fill data memory upon
zeroize command over the serial data bus from the RT.

.,. .
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CHARACTER PuRPOSE CONTENTS NOTES

START START OF START CHARACTERS ldITH
0001000111101110 LOH PR08A61LITY OF

(1.2) t4ESSAGE PARTIAL CORRELATION

3 TENS OF HOURS 4 PARITY, 4 OATA SITS .9,4,2,1 BCO*
. .

4 UNITS OF HOURS 4 PARITY, 4 OATA EITS” 8,4,2,1 BCO*

5 TENS OF MINUTES 4 PARITY, 4 OATA S11S 8,_4,2.1 BCO*

6 UNITS OF MINUTES 4 PARITY, 4 OATA BITS 8,4.2,1 8CO*

7. TENS OF SECONOS 4 PARITY, 4 OATA BITS 8,4,2. I Bco”

8 UNITS OF SECONOS 4 PARITY, 4 OATA SITS 8.4,2,1 BCO*

9 HUNOREOS OF OAY 4 PARITY, 4 OATA BITS 8,4.2,1 BCD*

10 TENS OF OAY 4 PARITY, 4 OATA BITS 8,4,2,1 BCD*

11 uNITS OF OAY 4 PARITY, 4 OATA BITS 8.4,2,1 BCV

12 TENS OF “YEAR 4 PARI?Y, ‘i OATA BITS “ 8,4,2.1 BCO”

13 uNITS OF YEAR 4 PARITY. 4 OATA BITS 8.4,2.1 BCO*

“ ‘MIST SIGNIFICANT BIT FIRST

,., . T~~ XIII. Time-of -dav character definition. .,
. . ...
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HEXADECIMAL
CHARACTER CODE

o 00

1“ El

2 “72”

3 93

4 04

5 55

6 C6

7 27

8 D8

9 39

... ,, ... .

I TABLE XIII : Time-of-day. . . , character definition - Continued.
... . . . . . . .

. . . . . ..’
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The initialization iriformation to be ‘entered shall include, but is “not

limited to the following:

r

I ~VEQUICK SINCGARS Description
“- Word(s) :o’f-the~day’ ~Variable PN initialization

parameter
Time-of -day Net time Determines PN
Net number Hopset, lockout set Determines valid

frequency table

,,

The six WAVBQUICK WWODS shall be stored using a FIFO implementation.

When a KAVEQUICK MWOD is entered via the remote control, or ~/CYZ-10, and

this MWOD has the S- date tag as an MWOD that is currently stored in the

FIFO, this ‘“new” MWOD shall overwrite the existing “old”” MWOD that has the

same date taa and shall bs stored in the FIFO in the ssms location that the

I
..

‘~’”old’”NWOD was” stored. When a “mvEQUICK. MWOD is. entered via the. renwte

control, MI L- STD-1553B, or AN/ CYZ-10, into an applique that has 6 MODS stored I

and this 14NOD does not have the sams date tag as any of the 6 stored MWODS,

the oldest NWOD shall be removed from the MWOD FIFO and the new MWOD shall be

added to the MWOD FIFO as the newest MWOD.

3.5.6,13 Built-in-test. The applique shall provide BIT capability with

fault detection and isolation to the S~ level. The applique shall interact

with the associated radio sets and control such that all mutual interface and

functions consistent with required psrfomance levels are tested. BIT shall

detect the non-availability of any ECCM mode initiated. Built-in-test

equipment and self-contained BIT diagnostics shall be capable of being

initiated from either the AN/ARC-210 (V) control or from a controlling computer

over the aircraft MI L-STD-1553B control bus via the AN/ARC-210 (V) RT unit.

APPliwe BIT results and Status shall be transferred to the AN/ARc-210 (v) RT
unit for display on the associated control unit and/or indicator unit of

failure. and ECW mode unavailability “info~tion. No radio ,tran?mission shall

be made while the BIT is being exercised.

3.5.6.14 Display and cent rol requirements. The applique through the

RT , shall accept and process control information from the operator control and

shall provide required information for display to the operator. A minimal

amount of control operation shall be required of the opsrator for Spplique

opsration. Selection of the ECCM net by the operator shall automatically set

all of the applique parameters required for operation in that net.

3.5.6.15 Automated data transfer. The applique/RT-1556 shall provide

for automatic data transfer to and from the AN/CYZ-10. No integration other

than insertion of the data loader into the sxternal interface receptacle shall

I bs required of the opsrator.

1 .” .’’,,.,. .. . . . . ...”..”
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3.5.6.16 HAVEQUICK” Time-of-Dav “.(TOD). The r“adioshall have the . “ “
capability to initially load the HAVEQUICK TOD using RF over-the–air, GPS

hardwire, or emergency time--start. Subsequent HAVEQUICK TOD updates shall be
performed using RF over-the-air, GPS.hardwire,

.
or emergency time start. . t.

.
3.5.6.17 ..SINCGARS Base Time.

.
‘The rad”io.shall have-the capability to .“ “

initially load the SINCGARS base time (including the mission day) using RF
over-the-air, GPS hardwire, or emergency time start. If RF over-the-air or
GPS hardware is used, the SINCGARS base time shall be equal to the received “
time and the SINCGARS mission day shall be equal to the least significant two
digits of the three digit day-of-year. If the emergency time start is used,
the SINCGARS base time and the mission day shall be equal to zero. Subsequent

updates of the SINCGARS base time shall be accomplished by manual remote
control entry. After initial loading of the SINCGARS base time, subsequent RF
over-the-air time receipts, GPS hardwire time receipts, or emergency time
starts shall not effect the SINCGARS base time.

● ✎

● 4. QUALITY ASSURANCE PROVISIONS ~ ● ~ . . ... ..-

This section establishes the requirements for system and development
test and evaluation, and specifies the criteria for verification of system
performance and design characteristics of the system and equipment. Testing

to be conducted under this section shall be in accordance with applicable.
portions of those specifications and .stahdards cited in this specification,.
and in accordance with Government approved test plans and procedures. The

testing requirements specified herein shall be in addition to factory
inspections and tests conducted under the contractor’s quality assurance

program as required by the statement of work. Provisions of this section

apply to all equipments defined in this specification.

4.1 Responsibility for inspection. Unless otherwise specified in the

contract or purchase order, the contractor is responsible for the performance
of all inspection requirements (examinations and tests) as specified herein.
Except as otherwise specified in the contract or puxchase order, the . .
contractor may use his own or any other facilities suitable for the
performance of the inspection requirements specified herein, unless
disapproved by the government. The government reserves the right to perform
any of the inspections set forth in the specification where such inspections
are deemed necessary to ensure supplies and services conform to prescribed
requirements. The contractor shall be responsible for analyzing and reporting
the results of all inspections and tests and shall deliver all the results in
accordance with the applicable CDRL item.

4.1.1 Responsibility for compliance.1 All items shall meet all
requirements of section 3 and 5. The inspection set forth in this

specification shall become a part of the contractor’s overall inspection
System or quality program. The absence of any inspection requirements in the
specification shall not relieve the contractor the responsibility of ensuring
that all products or supplies submitted to the government for acceptance
comply with all requirements of the contract. Sampling inspection, as a part

. of manufacturing operations, is an acceptable practice to ascertain
●. . . . . ●

.. . .. ●

● . . ●

:. . . .
... .. . . .
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conformance to requirements, however, this does n’ot authorize su”bmiisi”in of
...... ..

known defective material, either indicated or actual, nor does it Commit the
government to accept defective material.

4 .1..2 Classification .of tests.... . I,tems covered by this specification

shall be subjected to the following tests to determine. compliance with ‘all ““.”

applicable requirements:

(a) Design approval tests (see 4 .2)

(b) Preproduction (first article) teStS (See 4.3)

(c) Initial production test9 (see 4.4)

[d) Acceptance teste (see 4.5)

4 .1.1.1 Government verification. All quality assurance operation

performed by the contractor shall be subject to government verification at any

‘.t“ime. Vetificatitin will consist .of, but not be’ li~ted tO: . .

(a) Surveillance of operations to determine that practices, methods,

and procedures of the quality control system are being properly applied;

(b) Government product inspection t,omeasure quality of product to be

offered for acceptance; and

(c) Government production inspection of delivered products to assure

compliance with all requirements of this specification.

Failure of the contractor to promptly correct any deficiencies which are

discovered or identified, 9hall be cause for the government to suspend

acceptance until corrective action has been taken.

4. ~.1.2 Waiver of government inspection. The Government reserves the

right to waive Gov”ernu@nt inspection: ‘If Government inspection is w,aived, the

contractor shall furnish certified test data complying with the forma of the

approved test plans and test procedures and providing the resultg or readings
obtained during the inspection and tests required by the applicable contract

specifications. The test data must:

(a) Demonstrate that the equipment meets the requirements of this

9pecificati0n.

(b) Include the statement:

all technical requirements of” this

(c) Be dated and signed by

““This certifies that this unit fully nraets

spacificetion. “

an authorized official of the contractor.

4 .1.1.3 Government furnished eau iiment (GFE) . When GFE iB used in the

system, qualification of the GFk shall be presumad to have been accomplished.

The GFE integrated into the system shall be qualified as part of this portion

of the complete system. All equipment covered by this specification shall ~
... . ... . . . . ... . . ... . . . .
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&n figuration item .(CI) or system per approved

4.2 DeSian aporoval tests. When required by the acquisition activity,

design approval tests shall be cofiduct,e$.by the c?ntractOr .o? eWiP~nt

representative of “the production eqbiprerits to be supplied under the coritract

and shall be accomplished under the approved test procedures of 4.6. The

Government representative and the acquisition activity shall be advised when

tests are to be conducted so that representatives may witness them when so

desired. Contractors not having adequate test facilities shall obtain the

services of a commercial testing laboratory acceptable to the Government.

4 .2.1 Desiqn avp roval test data. The contractor shall submit all data

collected in conducting these tests to the acquisition activity for review.

4.2.2 Scope of tests. Design approval tests shall include all those

,.”’

... .

deemed necessary by the acquisition activity to determine that the e~ipmsmt

meets all the requirements of this specification, other applicable
..

*@ CifiCatL0n9, ‘and.the contract. The tests .ehall a-lso include” enviromri=ntal

tests in accordance with MI L-STD-81O except as modified in 4 .3.2.1.1 through

4.3.2.1.10, an electromagnetic compatibility test in accordance with

MI L-STD-461B, notice 2, as modified in 4.3.4, a reliability development test,

and a maintainability demonstration test.

4.2.3 Desian approval. The acquisition activity shall approve this’

test sample upon satisfactory completion of all tests.

4.2.4 Reliability development qrowth test. When required by the

acquisition activity, a reliability development test (RDT) shall be conducted

in accordance with MIL-STD-2068. RDT environment shall be in accordance with

figures 9 and 10. Each equipment shall have successfully completed the normal

~ burn-in prior to the start of RDT. Not more than aix equipment syetems

shall be put on test. The cumulative equipment operating time shall be at

least 10,000 hours. No unit shall ,be operated for less than one half the

average operating time of all samples on test or 7.S0 hours, whichever” is

greater. Built-in test shall be monitored throughout IU)T in accordance with

MIL-sTD-2084, section 13, requirement 104.

4.2.4.1 Test mission PrOfile. FOT test conditions of figures 9 and 10

reflect a mission profile based upon MI L-STD-781, paragraph 5.

4.2.4 .1.1 Tfmme rature cycle. The RDT t-XatUre CyCle shall be aS

shown on figure 9. The temperature cycle rate of change shall ix NLT

5X/minute.

4.2.4 .1.2 Random vibration. The RDT random vibration shall be applied

as shown on figure 9 using the profile on figure 10.

4 .2.4.1.3 Power on-off cvcle. Power to the equipment under test shall

be cycled as defined on figure 9.

. ..“
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4.2.’4.1.4 Inpu E VOltaqe Cvcle. During the test; the input voltage

shall be adjusted between 30.8 VDC, 28.0 VDC, and 25.2 VDC. The equipment

shall be operated for 7:5 “’On” hours (alternately) at each input voltage

level.

4.2. 4.1.5 H&iditv in.&t.iOn. A humidity dewpoint

or greater shall be attained during the first three hours

ghown on figure 9.

4 .2.5 Maintainabilitv testinq.

t’enqieriture of 31-C

of the normal day as

4 .2.5.1 Initial bit assessment tests. When required by the acquisition

activity, this test. ehall be conducted in accordance with MIL-STD-471 on each

Wm. The purpose of this test is to identify at the earliest possible time

any problem in the design regarding the built-in test capabilities of each

m. These initial bit assessment tests shall verify compliance, fox each

WPA, with the requirements of 3.3.7.3 and 3.3.7.4, built-in-teat (BIT) . The

ability of the functional (end-to-end) diagnostic. program to detect and
. . identi’fy the failure shall .:be verifie”d utilizing evipment test POints as .“ ~..

s~cified in MIL-STD-2076 and MIL-STD-2084, requirement 105. The status of

the individual initial BIT assessment tests shall be available for inspection

by the acquisition activity.

4.2. 5.2 Maintainability demonstration. When required by the

acquisition activity, the equipment shall be subject to a maintainability

demonstration of the intermediate level requirements of 3.3.7 .6.1 in

accordance with MIL-STD-471, test methcd 9.

4.2.6 Tempest. The equipmant shall be tested or analyzed to

demonstrate compliance with the requirements of 3.2.5. A tempest test report

~

shall be prepared by the contractor and submitted to the acquisition activity

for approval.

4.3 Preproduction (first article) tests. Preproduction tests shall be

conducted by the contractor on equipment represen’iative of the production

equipments to be supplied under the contract. l’heee tests shall be

accomplished under the approved procedure of 4.6. The Government

representative and the acquisition activity shall be advised when tests are to

be conducted so that representatives may uitness them when so desired.

Contractors not having adequate test facilities shall obtain the service9 of a

con’mercial testing laboratory acceptable to the Government.

4.3.1 Preuroduction (first article) test reports. The contractor shall

submit all data collected in conducting these teste to the acquisition

activity for review.

4 .3.2 Scoue of tests. Preproduction tests shall include all those

deemed necessary by the acquisition activity to determine that the equipment

meets all the requirements of this specification, other applicable

specifications, and the contract. Preproduction tests also shall include

environmental tests in accordance with the procedures of MIL-STD-81O, except

as ,modified in 4 .3.2.1.1 through 4.3.2.1.10, an electromagnetic Compatibility
,. ... ,.
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test’ in accordance with’ MIL-ST”D-461E, part 2 as “modified i“n 4 .“3.4, and a

production reliability acceptance test.

4 .3.2.1 Environmental tests. The equipment” shall be tested to

demonstrate compliance with the envipunental requirements of 3.,3,10. At the

conclusion of the environmental tests, the equipment shall meet the
.,,

requirements of 3.5.

4.3.2.1.1 Temperature-altitude. The equipment shall be tested in

accordance with 4 .3.2.1.1.1 through 4 .3.2.1.1.4 below.

4 .3.2.1.1.1 Pretest performance record (reference run) . Prior to

testing, the equipment shall be operated under standard embient conditions

(see 3.3. 9) and a record made of all data necessary (including high and low

input voltage/frequency conditions as applicable) to determine compliance with

required performance. This data shall provide the criteria for checking

satisfactory performance of the test item either during, or at the conclusion

of the test, or both, as required.
. . . .. . . ,, .,

4 .3.2.1.1.2 Installation and check of test item inlon test” facility.

The equipment, with appropriate instrumentation, shall be installed inlon the

test facility in a manner approximating service use. The equipment shall be

operated and checked as required in 4 .3.2.1.1.1 and such data recorded as is

necessary to verify that the operational ,and performance characteristics have

not been altered during installation inlon the test facility.

4 .3.2.1.1.3 Tempe rature measurements. Thermocouples or equivalent

temperature sensors shall be installed such that a thermal profile of the

equipment may be developed. The measurement points ghall be:

(a) One OK more sensors in the ambient air within each major unit.

(b) On the largest transfomner or inductor (except radio frequency

inductors) or other large mass in each major unit.
. . .

(c) On the component (s) where the highest operating temperature is

expected, except for vacuum tubes.

1 (d) On the component (s) whose temperature rise is likely to limit
equipment performance.

I

I

. . . .
. .

4.3.2 .1.1.4 Test Procedure. The test item shall be placed in the teSt

chamber in accordance with 4.3.2.1.1.2, making connections and attaching

instrumentation a9 necessary. In general, the testing schedule outlined in

table XIV shall h followed. “When changingf chamber conditions from those

required for any step to those required for any other step, in the sequence

given in table XIV or in any sequence, the rates of temperature and pres9ure

change3 may be the maximum attainable by the chamber, but these rates shall

not exceed 1’ C (1.8“ F) per second for airborne =wiw=nt (lo” c (la- F) P=

minute for ground equipmant) and O. 5 inch of mercury par second.

,,. .,.
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Step 1 - With the item non-opera’ting, adjust the chamber conditf&s” to

those specified for step 1 in table XIV. The test item temperature shall be

stabilized and maintained for at least Z hours. Where. it is possible without.

changing the temperature condition,” a visual inspection of the test item shall

be made “to ,deter@ne ,whether. or not deterioration which would impair future

operation has occurred.
,..

Step 2 - With the item non-operating, adjust the chamber conditions to

those specified in step 2 in table XIV. After the test i“tem temperature has

stabilized, the test item shall be turned on at the lowest specified input

voltage. The test item shall operate satisfactorily within the specified

warm-up time. The test item shall then be turned off and restabilized at the

temperature specified for step 2 in table XIV. The operation shall be

repeated 2 mre times (See Notes (a) and (b)). The chamber temperature shall

be maintained at the temperature specified for step 2 in table XIV. operation

of the test item shall be continued, and during this period shall ba checked

to determine satisfactory operation and results recorded.

Step” 3 - With the test ““item non-operating, pe~t the test item to

stabilize at the temperature specified in step 3 of table XIV. The test item

shall then be turned on and the altitude adjusted to that specified. Upon

reaching the specified altitude, an operational and performance check shall be

made at the highest specified input voltage and the result recorded.

Note (a) - Satisfactory operation within the specified warm-up time” shall be

~

determined by checking to see if the visual or aural presentation or other

performance characteristics appaar normal.

I Note (b) - All characteristics which are likely to be affected by low

t~eratures shall be checked first. Should the time required to check the

test item exceed 15 minutes beyond the warm-up time, the test itam shall again

be stabilized at the temperature specified for step 2 in table XIV and the

operational check continued.I
. .

. . ., Step 4 - With the test item. non~operating, adjuat the c,hambe,rconditions

to those specified for step 4 in table XIV. After test item temperature has

stabilized the test chamber door shall be opened and frost permitted to form

on the test item. The door shall remain open long enough for the frost to

melt but not long enough to allow the moisture to evaporate. (See Note (c)) .
The chamber door shall be closed and the test item turned on at the highest

a-cified inPut vOltage to see if it operates satisfactorily within the
specified warm-up time. The test item shall be turned on and off at least

three tires. (See Notes (a) and (d) .)

Step 5 - With the test “itam non-operating, adjust the chambar conditions

to tboae specified for step 5 in table XIV. The chamber temperature shall ba

stabilized and maintained for at least 16 hours. At the conclusion of this

period the test item shall, when practicable, be visually inspected to

determine the extent of any deterioration.

Step 6 - With the test itam non-operating, adjust the chamber conditions

,to those specified fo,r step 6 in table XIV. After the charber conditions and
., . . .. ... .. . .. .

,..,
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the test ‘item temperature’ have stabilized, turn ;the”test item on at the

highest specified input voltage and permit it to operate continuously for

hours . Thermocouple readings of the test item shall be recorded at leaS.!

,. . . .. .

4

every 30 minutes. At the erid of the. specified period of operation; and 9till

at the. specified chaqber conditions, ,continue to operate the, test item, Until

it has” been checked for satisfactory operation and results recorded.

Note (c) - When the chamber ,door is opened it is intended that frost will

form; however, should the relative humidity of the air be such that frost will

not form, artificial means shall be used to provide the relative humidity

necessary to have frost form.

Note (d) - After completion of the cold test (steps 1, 2, 3, and 4) , and prior

to starting the high temperature tests, a reference run shall be made in

accordance with 4.3.2.1.1.1. The reference run shall be made at the highest

specified inPut v01ta9e~ and data obtained comared with that of the reference
run made prior to step 1.

Step 7 - With the test item non-operating, adjust the chamber conditions

to those specified for step 7 in table XIV. After the chamber conditions and

the test item temperature have stabilized, the test item shall be operated at

the highest specified input voltage for four time periods as specified by

table XIV. Each of the four periods of operation shall be followed by a 15

minute off period. The test item shall be checked for satisfactory operation

during the first and last period of operation and results rebrded. The

thermocouple readings of the test item shall be recorded at least every 10

minutes.

Step 8 - With the test item non-operating, adjust the chamber conditions

to those specified for step 8 in table XIV. After the chamber conditions and

the test item temperature have been stabilized, the test item shall be

operated for four 10 minute periods at the highest specified input voltage.

Each of the four periods of operation shall be followed by a 15 minute off

period. The test item shall be checked for satisfactory operation during the

first and last periods of operation and the results recorded. Thermocouple

readings of the test item shall be recorded at the beginning and end of each

operating period.

Step 9 - With the test item non-operating, adjust the chamber

temperature to that specified for step 9 of table XIV. After the test item

temperature has stabilized, the test item shall be turned on at the highest

specified input voltage and the altitude shall be adjusted to that specified.

Following altitude stabilization, the test item shall be operated at the

highest specified input voltage for 4 hours. Thermocouple readinge of the

test item shall be recorded a-t least every ’30 minutes. At the end of the

speCified OPerating Pried, cOntinue to operate the test item until it has
been checked for satisfactory operation and results recorded.

Step 10 - With the test item non-operating, adjugt the chamber

temperature to that specified for step 10 of table XIV. After the test item

t~rature has stabilized, the test item shall be turned on at the highest

spec+f,+ed input v+ta9e and the .?ltitude shall be adjusted tO that si=qified!
..”. ...” .. ”,”
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Following altitude stabilization, the test item shall be operated at the
,’

highest specified input voltage for four time periods as specified by table

XIV. Each of the four peqiods of operation shall” be followed by a 15 .tinut~

off period. The test item shall be checked for satisfactory operation during

the first and. last ~,riqd, .of.op~at,iop. and results, recorded.
...

Step 11 - With the test item non-operating, adjust the chamber

temperature to that specified for step 11 of table XIV. After the test item

temperature has stabilized, the test item shall be turned on at the highest

specified input voltage, and the altitude shall be adjusted to that specified.

Following altitude stabilization, the test item shall be operated at the

highest specified input voltage for 4 hours.. Thermocouple readings of the

test item shall be recorded at least every 30 minutes. At the end of the

spacified operating period, continue to operate the test item until it has

been checked for satisfactory operation and results recorded.

Step 12 - With the test itam non-pprating, adjust the chamber

temperature to that specified for step 12 of table XIV. After the test itam

tetier?ture:. has ‘stabilized, the te?t i.t&n shali be turned on at.the highest

specified input voltage and the altitude shall be adjusted to that specified.

Following altitude stabilization, the test item shall be operated at the

highest specified input voltage for four time periods as specified by table

XIV. Each of the four periods of operation shall be followed by a 15 minute

off period. The test item shall be checked for satisfactory operation during

the first aid last period of operation and ..results recorded. .. . .

Step 13 - With the test item non-operating, adjust the chamber

temperature to that specified for step 13 of table XIV. After the test item

t~erature has stabilized, the test item shall be turned on at the highest

specified input voltages and the altitude shall be adjusted to that specified.

Following altitude stabilization, the test itam shall be operated at the

highest specified input voltage for four 10 minute periods. Each of the four

periods of operation shall be followed by a 15 minute off pariod. The test

item shall .be checked for satisfactory operation during the first and l?st

period of operation and results recorded.

Step 14 - With the test item operating, adjust the chamber conditions to

standard ambient conditions. When the chamber and test item conditions have

stabilized, an operational and performance check shall be made on the test

item and results compared with the data obtained in 4.3.2.1.1.1.

Note (e) - To expedite the stabilization of the test item temperatures,

chamber temperatures other than those specified in table XIV may be used.

Note (f) - The steps listed herein include certain essential test points on

the operational requirements curves specified in MIL-E-5400. These curves

define the required temperature-altitude operational envelopes for the

applicable classes of equip~nt. In addition .to the essential test points
listed, any combination of conditions, in any sequence, within the design

limitation envelopes as defined by the class of equipment or as modified by

the equipment specification, may be chosen as additional operational test

points.
,, .. .. .

..”.’ .. .. . ‘,. . .“. .. .. .
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Note (a) - Followin6 those stems where a chanae ii tenuxitature at low Dres8ure

is specified, the pressure may be increased to ambient before changing the”

temperature and ‘then returned to the. specified altitude following temperature

stabilization.

..-. ,.. ,
4.3.2.1.2 Humidity. The equipment shall be “teited in’ accordance with

MI L-STD-81O, method 507.2 procedure III, except that the equipment shall be

non-operating during exposure and shall be tested within one hour of

completion of the tenth cycle.

4 .3.2.1.3 Salt foq. The equipn’ent shall ba tested in accordance with

MI L-STD-81O, msthod 509.2 procedure 1.

4. 3.2.1.4 -. For shock testing, the shock pulse shape, amplitude,

and time duration shall be as specified on figures 11 and 12.

4 .3.2.1.4.1 Functional shock. The equipnent shall perfomn as spacified

1. and shall hot ba damaged while being sub jetted to the basic design test of

MIL-STD-81O, method 516.3, procedure. 1. .. . .

4 .3.2.1.4.2 Crash hazard. The equipment shall not break free of its

mountings nor exhibit any failure of the mounting arrangement when subjected

to the shock test as specified in MI L-STD-81O, method 516.3, procedure V.

4.3.2 .1.S Vibration.

4.3.2 .1.5.1 Sinusoidal vibration. The equipment shall operate as

required when exposed to the sinusoidal vibration test specified in

4 .3.2.1.5.2 through 4.3.2.1.5.11.

4.3.2 .1.5.2 Method of attachment. The test specimen shall be attached

directly to the vibration table or to an intermediate structure which ig so

designed as to be capable of transmitting the specified magnitudes of

vibration to the points of specimen attachment throughout the required test

frequency range. ,,.

4 .3.2.1.5.3 Transducer mountinq. The input monitoring transducer (9)

shall be rigidly attached to the vibration table or to the intermediate

structure if used at or as near as possible to the attachment point (s) of the

test specimen.

4 .3.2.1.5.4 InDut control. The vibratory levels of the specified test

curve shall bs maintained at the points of specimen attachment or as indicated

in 4.3.2.1.5.3. For large test specimens having appreciable distance between

attachment points, a transducer shall be used to monitor the input at each

point. Regardless of the number of input transducers used, the average value

of the absolute scalar magnitudes of all input transducer levels, monitored

continuously and simultaneously, shall be that of the specified test curve. A

tracking filter may be used in the control loop as necessary to maintain

proper cOntrDl accuracy when the cOntrOl signal is nOi Sy.

.,, . . .
. . . . . . .. .
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4:3. 2..1:5.5 Resonant modes’.

....
A re30nant mode shill be consi”dkred to be

,any frequency-dependent mechanical disturbance which can be detected visually,

aurally or by means of other sensing devices. A resonant mode exists at any

frequency at which the ratio of specimen response level to inPut level is a.t a

peak” such that both an, increase and a,decrease in the excitation frequency

will pro”duce a decrease i“n the specimen respoi.+e level. The “disturbance may

also exhibit itself as an erratic sharp waveform, and in the specimen as

erratic oparation, deviation ,from required performance, Or complete

malfunction.

4. 3.2.1.5.6 Weiqht cow nsation. Unless otherwise specified for items
weighing more than 80 pounds, the vibratory acceleration MY be reduced by 19

for each 20 pound increment of weight over 80 pounds. However, the vibratory

acceleration shall in no case be less than 50 percent of the specified curve

level. When a test item performance test is required during the vibration

test and the duration of the performance test is greater than the duration

the vibration test, the performance test shall be abbreviated accordingly.

4.’3.2.1.5.7 Sweep ”rate. For cycling tests, the rate of frequency

chanae shall be loaarittic and shall be such that a complete cycle

of

. . .
(5-500-5; 5-55-5) hertz (Hz) or (5-2000-5) Hz, will consume 15 Or 20 minutes,
respectively.

4.3.2 .1..5:8 Increments. For cycling tests where a complete cycle is

(5-55-5) Hz and logarittic cycling ‘i’snot available; the test shall be

performed in three increments with the following linear rates. The cycle

(5-15-5) HZ shall take 7 finutes, the cycle (15-25-15) HZ shall take 3
minutes, and the cycle (25-55-25) Hz shall take 5 minutes.

4.3.2 .1.5.9 Cross talk. The transverse motion of the input monitoring

point (s) shall be minimized, and shall be limited to 100 percent of the input

motion.

4.3.2.1.5.10 Operational requirements. The equipment shall be

operating during the vibration tests. The equipment shall provide specified

performance during all steps except where noted.

4.3.2.1.5.11 Procedure. The equipment shall be mounted in accordance

with 4.3.2.1.5.2. The mounting shall simulate service installation including

all vibration mounts and other holding devices.

Step 1 - Resonance Survev. Resonant modes of the equipment shall be

determined by varying the frequency of applied vibration slowly through the

specified range along one of the three major mutually perpendicular axes at
amplitudes not exceeding those for which the equipment is to be tested (See

Note (a)) .

Step 2 - Resonance Dwell Vibration. The equipment shall be vibrated

along with the selected axis at each of the resonant mode frequencies

determined in step 1 and at the amplitude indicated by figure 13 (See Note

(a)) . The time duration shall be as specified in table XV. During each

resonant mode, a performance check shall be made and the results recorded. At
,.. . ... ... ,.

..
98

Downloaded from http://www.everyspec.com



,..,. .,. . .. . . .

0.1

0.O

!!0.00

0.000

0.0000

I .. .’”

hlIL-R-29583 (AS)

I 1 1

~ - ‘:’”‘v’

@w8

1.

2.

a.

4.

1 I 1
s 10 100

&Ellcvln iwIn
1000

FIG~ 11. .Sinusoidal Vibration Requirements.
.. .. . . . . . ..

...”

99”’

Downloaded from http://www.everyspec.com



.,. .
. 141L-R-29S83 (AS)

...,
..’,,.....’, ‘..,.. ‘.. ,. ..,, “.

.,. . -..’ . ... .,.’.

the comple~ion of this itep, the equipment shall be’“closely. inspected for any
..

evidence of mechanical failure. If a change in the resonant frequency occurs

during .th”etest, its time of occurrence shall be recorded and the frequency

shall be immediately adjusted tb maintain the peak resonance condition. The

‘final resonant fr,equency shall be recorded.
. . .

Note (a) - Step 1 WY be completed for all three axes before proceeding

with step 2.

TABLE XV. Vibration Test Schedule.

(Time shown refers to one axis of vibration)

No. of Resonances o 1 2 3 4.— —

Total Time at Resonance ~! --- 30 min. 1 hr. 1-1/2 hr. 2 hr.
Cycling Time ~ 3 hr. 2-1/2 hr. 2 hr. 1-1/2 hr. 1 hr.

. .
‘z 30 minutes at each iesbnance, except that” if mor”e than four. resonant

~odea are noted for any one axis, the time for each mode shall be 120/N

minutes, where N is the number of modes. However, in no case shall the

time for each mode be less than 20 minutes, nor shall the cycling time

be less than one hour.
.,

Step 3 - CvLlinq. The equipment shall be vibrated along the axis chosen

for steps 1 and 2 with the frequency varying through the specified range, at

the amplitudes indicated by the applicable curve of figure 13. The

shall be specified in 4.3.2.1.5.7. The test shall continue for the

specified in table XV. During the cycling test a performance check

made and the results recorded. At the completion of this step, the

shall be closely inspected for any evidence of mechanical failure.

Step 4 - steps

major axes..

Step 5 - Steps

At the completion of

results recorded.

1, 2, and 3 shall be repeated along one of the

sweep rate

tire

shall be

equipment

remaining

1, 2, and 3 shall be repeated along the third tijor axis.

this step, a performance check shall be made and the

4 .3.2.1.6 Explosive atmosphere. The equipment shall be tested in

accordance with MI L-STD-81O, method 511.2, procedure 1.

4.3.2 .1.7 Temperature shock. The equipnent shall not suffer damage or

subsequently fail to provide the perfornkance specified while being subjected

to temperature shock as spacified in MIL-STb-810, Method 503.2, Procedure 1.

The low temperature is -54T and the high temperature is +71T.

4.3.2 .1.8 Funtius. This requirement shall be fulfilled upon the

contractors certification that the materials used do not support the growth of

fungus.

. ...,:.. ..... . . . ..., .,.
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4;3.2.’1.9 ~. The reimte c“ontr’o”land the indicator shall be .test”ed

in accordance with MI L-STD-81O, method 506.2.

4.3.2.1.10 Sand and dust. The equip’dnt shall be tested to demonstrate
~~CCIII@ianCe with the requi,rerrg?ntsof MI,L-: TD-81O, mathod 510.2. ,,,,

4 .3.2.2 Verification of reauired Performance bv similarity or analvsis.

With the. approval of the acquisition activity, the requirements of 4.3.2.1. B

through 4.3.2.1.10 maY be satisfied by analysis or similarity to units that

have been previously subjected to the test. Documentation in support of all

findings shall be made available to the acquisition activity (see 6.2.2) .

4.3.3 Preproduction (first article) apuroval. Approval of the

preproduction sample shall be by the acquisition activity upon satisfactory

completion of all tests. No production equipments ehall be delivered prior to

this approval. Prefabrication of production eou iprnent prior to the avp roval

of the preproduction sample is at the contractor’ s own risk. The approved

preprpduction sample ehall be retained by the contractor for his use in. the

fabrication and testing of equipment to be submitted for acceptance’. . The

preproduction samples shall not be considered as among the’ equipments under

the contract.

4.3.4 Electromagnetic interference (EMI ) tests. Compliance with the

requirements of 3.3.6 and its subparagraphs shall be demonstrated by tests.

These tests shall be performed in accordance with MI~-sTD-4.62 notice 2 ds

modified by this section.

4 .3.4.1 EMI test plan. The supplier shall perform EMI tests in

accordance with an SNI test plan. Said test plan shall describe all EMI teets

required to demonstrate compliance with the requirements of 3. 3.6 and shall

address all anomalies, inconsistencies, and omissions (if any) . Said test

plan shall detail a combination of operating modes and frequencies to be

tested. Said combination must represent all operating modes of the radio and

at least three frequencies (as defined in MI L-STD-449, 3.20. 1) in each major

frequency band defined in 3.5.1.1. Said test plan must be approved .by the

acquisition activity prior to the commencement of EMI testing.

4 .3.4.2 CEO1 AND CE03 test procedure. Th.3 requirements of 3. 3.6.2

shall be demonstrated using MI L-sTD-462 notice 2 test methods CEO1 and CE03

for all power leads and MIL-STD-462 notice 2 test methods CE02 and CE04 for

all control and signal leads tested.

4.3. 4.3 Ground plane interference. The requirements of 3.3.6.5 shall

be demonstrated by teet using the setup shown in figure 14. In addition to

the susceptibility criteria o“f 3.3.6.4, the radio shall be tested with another

radio set for voice communication intelligibility, i.e. , “talked out” . The

second radio eet transmitter output shall be attenuated to provide a low level

signal (not to exceed 20 microvolt input to the receiver under test) .

4 .3.4.4 Emission control. The requirements of 3.3.6.9 shall be

demonstrated by test. Said damonetration may use a combination of AE02 and

CE06 key-up data with suitable analysis to show compliance.
... . . ..: . . ‘,
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4.3.4.’5 , Spectrti siqnature. ““

,.
The supplier shall perforin tests” i“n “.

accordance with a spectrum signature plan devised to provide that information

“required for support of the frequency allocation application of 3.3.6.10.

This plan shall use MI L-STD-449 as a basic guideline, but shall include only

those test procedures required to provide said support. The use of SMI data.,. .
gathered during MIL-STD-46i arid tiIL-STD-462 testirig is auth”okized so long as

the data are directly applicable.

4 .3.4.6 ‘CE07 test procedures. The contractor shall devise a test to

demonstrate compliance with the req.ire!rents of 3.3.6.2. This test shall be

included as part of the s141 test plan.

4 .3.4.7 CS1l test procedures. The CS1l requirements of 3.3. 6.3 shall

be demonstrated using MIL-STD-462, notice 5 test methods.

4.3.5 Random vibration test. A random vibration test shall be

conducted as specified in 4 .3.5.1 through 4.3.5.4.

4 .3.5.1 TeSt it”ernoueration. The. test item shall % Operated du~iqg

application of random vibration so that the functional effects caused by these

tests may be evaluated. Both functional and endurance vibration teSts shall

be conducted. The test item shall meet performance requirements, as

specified, while the functional vibration levels are being applied and

immediately preceding and following the application of the endurance levels.
. . . ..

4.3.5.2 Mountinq techniques. The test item shall be attached by its

normal mounting means, either directly to the vibration exciter or transition

table or by means of a rigid fixture capable of transmitting the vibration

conditions specified herein. Precautions shall be taken in the establishment

of mechanical interfaces to minimize the introduction of extraneous responses

in the test setup. The test load shall be distributed as uniformly as

possible on the vibration exciter table in order to minimize the effects of
I unbalanced loads. The input control sensing device (s) shall be rigidly

attached to the vibration table, or fixture if used, as near as possible to

I the attachment point (s) of the test item. Additional vibration sensors, shall

be located in or on the te3t item to determine resonant frequencies and

amplification factors. Locations to be selected should include main

structure, printed circuit boards, large components, and modules, where

practicable. The sensor sizes and weights shall be limited so that their

effects on the dynamic responses being measured are minimal.

4.3.5.3 Performance of test. The individual equipment test item shall

be subjected to broadband. random vibration excitation with the power spectral

density levels specified in 4 .3.5.4 and wwer spectral density envelope shown

on figire 15. -The test item ‘shall be attached to the vibration exciter

according to 4.3.5.2. Vibration shall be applied sequentially along each of

the three orthogonal axes of the test item. Two test levels are required, a

functional level and an endurance level. For each axis, one half of the

functional test shall be conducted first, then the endurance test, followed by

the second half of the functional test. The equipment shall perform according

to the equipment specification operating requirements specified in 4.3.5.1.

The acceleration power spectral density (Gy/HZ) of applied vibration, as
,.. . . .. . :.. . . . .,. . . ..
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measured” on “th”etest fixture St mounting poirits of the test. item, shall be as
specified in 4.3.5.4.

. . .. .
1,. . Test times shall, for each axis, be one hour each for functional and endurance

levels. The iq?tantaneo”qs, random. v+bratiOn ac@eyatiOn peak? -Y ~ Ii@ted

to three times the FU4S acceleration ievel. The power spectral dens’ity of the

test control signal shall not deviate from the specified requirements by more

than +3. O , -1.5 dB below 500 Hz and”~ 3 dB between 500 and 2, 000 Hz, except

that deviations as large as ~6 dB shall be allowed over a cumulative bandwidth

of 100 Hz maximum, between 500 and 2, 000 Hz.

I
Tolerance levels in terms of dB are defined as follows:

~
.dB= 10 LCG,. (w,/wo)

I Where W, = measured acceleration power spectral density in G’/Hz units. The

term w, defines the specified level in G’/Hz units. Confi-tion of these

tolerances shall be made by use of an analysis system providing statistical

accurac”ie”s corresponding to a bendwidth<time (BT) constant produht, BT = 50

minimum. Specific analyzer characteristics shall be as specified below” or

equivalent, subject to the minimum limitation of BT - 50.

(a) on-line, contiguous filter, equalization/analysis system having a

bandwidth as follows:

B- 25 Hz, maximum between 20 and ZOO Hz

B - 50 Hz, maximum between 200 and 1,000 Hz

B - 100 Hz, maximum between 1,000 and 2,000 HZ

(b) Swept frequency analysis system characterized as follows:

(1) Constant bendwidth analyzer

a. Filter bandwidth as follows:
.,

B - 25 Hz, maximum between

I B - 50 Hz, maximum between

20 and 200 Hz

200 and 1,000 Hz

B = 100 Hz, maximum between 1, 000 and 2, 000 Hz

b. Rnalyzer averaging time == T - 2 RC - 1 second,

minimum, where T - true averaging time constant

c. Analysis sweep rate (linear)

. x or ~’ (Hzlsecond)

4RC 8

(2) Constant percentage bandwidth analyzer

a. Filter bandwidth - PFC = one-tenth of center frequency

i
maximum (O.lFC) where P ==percentage and FC - analyzer

center frequency,,
.,. . . .
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.,, . .
Arialyzer averaging titi - T - 50 milli;econdsi

minimum

Analysis sweep rate (logarittic)

- T - FFJ OR @ (Hz/96 Cond) ,’

4RC 8

maximum, whichever is smaller.

Digital power spectral density analysis employing

providing accuracies corresponding to the above

4 .3.5.3.1 Worst case axis. During the vibration testing, data shall be

obtained to identify the worst case axis for vibration screening teets on

production equipments.

.. . . . 4. 3.5.4 TesL levels. Fo”r the random vibration test, the fOllOWing teSt

levels shall be used: .’

Functional level - .05 G’/Hz ( 8.5 G RMS minimum)

Endurance level - .12 G’/Hz (12.7 G RMS minimum)

.4.3.6 Reliability qualification test (RQT) . When required by the

acquisition activity, a reliability qualification test shall be performed as

part of the preproduction tests. Four equipment syetenm shall be tested in

accordance with MIL-STD-781 as modified herein. Each equipment shall have

successfully completed the normal burn-in of 4 .5.1.3 and the all equipment

test (AST) of 4 .5.3.1 prior to the start of RQT. The mission profile teSt

cycle shall begin at the “12 hour” point of figure 9. Random vibration shall

be applied with the units hard-mounted (using a MT-6567/ARC mount) . Vibration

shall be applied to the worst case axis as determined per 4.3.5.3.1. The

power spectral density levels shall be in accordance with figure 10. Test

plan IVC of MI L-STD-781 shall be used. MIL-STD-2074 failure criteria shall

apply.

4. 3.7 Production equipments. Equipment supplied under the contract

shall in all respects, including design, construction, workmanship,

performance, and quality, be equivalent to the approved preproduction sample.

Each equipment shall be capable of successfully passing the same tests as

imposed on the preproduction sample. Evidence of noncompliance with the above

shall constitute cause for rejection.

4.4 Initial production tests. when /required by the acquisition

activity, one of the first ten production equipments shall be selected and

sent at the contractor’s expense to a designated Government laboratory for

test. This equipment shall be selected by the acquisition activity after it

has successfully paSSed all individual tests. No other tests shall be

conducted on equipment prior to starting the initial production tests. The

preproduction sample shall not be selected for this test.

,.. . .. . . . . . . .:. .
106

Downloaded from http://www.everyspec.com



I

UIL-R-29583 (AS) .
. .. .. . ... . . ‘. .,. . ...,”

,. ,.. .
4 .4.1 Scope of tests. ThLs equipment may ~ subjected ‘to any and all

tests the acquisition activity deems necessary to assure that the prOductiOn

equipment is equivalent to the previously aeprdved preprOduct,iOn sa~le in .

design, construction, workmanship, perforqmnce, and quality, and that it meets “
=11 applicable ,reqUir&nen.ts. ,’ .,

,,!,.....

4.4.2 Accesaorv material. In addition to the complete equipment

submitted for initial production tests, the contractor shall also submit such

accessory material and data necessary to test the equipment.

4. 4.3 Initial production samp le app roval. APProval Of the initial
production sample shall be by the acquisition activity upon satisfactory

completion of all tests. my design, material, or performance defect made

evident during the test shall be corrected by the contractor to the

satisfaction of the acquisition activity. Failure of the initial production

s~le to pass any of the tests shall be cause for deliveries of equipmsnt
under the contract to cease until proper corrective action is approved and

accomplished. Corrective action shall also be accomplished on equipqent

previously accepted’’wh,en requested by the acquisition act”ivity..

4. 4.4 Reconditioning of initial Production test 9ample. On completion

of the initial production test, the equipment shall be reworked by the

contractor by replacing all limited life or damaged items. After reworking,

the contractor shall resubtit the equipment for acceptance.

4.5 Acceptance tests and environmental stress Screeninq (ESS) . The

contractor shall furnish all samples and shall be responsible for

accomplishing the acceptance tests. All inspection and testing shall be under

the supervision of the Government representative. Contractors not having

adequate facilities for conducting all required tests shall engage the

services of a commercial testing laboratory acceptable to the Government. The

contractor shall furnish test reports showing quantitative results for all

acceptance tests. Such reports shall be signed by an authorized

representative of the contractor or laboratory, as applicable. Acceptance or

apPrOval of material during the course of manufacture shall not be construed

as a guarantee of the acceptance of the finished product. Acceptance te9ts

shall consist of the following:

(a) Individual tests (see 4 .5.1 )

(b) Sampling tests (see 4. 5.2)

(c) Reliability assurance teStS (See 4.5.3)

(d) Spscial tests (se@ 4.5.4)

(e) Computer Progrm testing (see 4.5.5)

4 .5.1 Individual tests. Each equipment submitted” for acceptance shall

be sub jetted to the individual tests. The tests shall be adequate to

determine compliance with the requirements of
operational adequacy, and reliability., Prior

,.. .
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sha’11 have been preconditioned ‘in a-c’cordankewith paragraph 4.5.1:3. “~sa ‘“”” ~ ~~

minimum, each equipment accepted shall have passed the following tests:

(a)

.(b) .

(c)

.
Examination of product (see 4 .5.1.1 )

O*ratiOnal test (see 4“.5.1. 2“)
.. . ,.. . ,...

Environmental stress (see 4 .5.1 .3)

4 .5.1.1 Examination of product . Each equipment shall be carefully

examined to determine that the material and workmanship requirements have been

met.

4.5.1.2 Operational test. Each equipmant shall be operated long enough

to permit its temperature to stabilize and to check sufficient characteristics

and record adequate data to assure satisfactory equipment oparation. Software

and bit functions shall be tested in accordance’ with MIL-STD-471 addendum A

~

and MIL-sTD-1679.
.. . . ., . . . . . . .

4 .5.1.3 Environmental stress screeninq. In addition to any othez

burn-in. the eauiDxnent shall be subiected to environmental stress screenina. .
(ESS) /burn-in in accordance with task 301 of MI L-STD-785 prior to undergoing

sample tests or reliability assurance tests. ESS screening/bum-in shall

.cimsist of WRA random vibration and temperature cycling. SPAS sold as spare3

shall also have undergone “the ESS of equivalent severity to the ESS specified

herein.

4. 5.1.3.1 WRA random vibration. Prior to conducting WP.A temperature

cycling, each WRA shall have completed 10 minutes failure-free vibration

screen at 6.3 G in accordance with figure 16. Power spectral density shall

cover 20-2000 Hz. Pseudo-random vibration methods are acceptable. WRA8 s in

which connnercial parts are used shall also be subjected to a 1. 5-hour period

of random vibration. This vibration period shall be performed at the

mid-point of the WRA burn-in in accordance with figure 17.

. . .

4 .5.1.3.2 RT temperature cyclinq. Each WWA shall undergo 25

temperature cycles between -54-C and +71SC. The rate of temperature change

between extremes shall be at least 5°C par minute. When the WP.A temperature

has stabilized within 5% of either temperature extreme, the WRA shall be

soaked. Hot soak at +71Z shall be two hours; cold soak at -54°C duration

shall be one hour. At the conclusion of each soak, the next temperature ramp

shall begin. The WRA shall be energized throughout temperature cycling except

during the cool down period from +71-C to -54-C and during the 60 minute soak

at -54”C. In addition, the WPA shall be turned off for one minute at points

30, 60 and 90 minutes into each hot soak period. Equipment performance shall

ba checked periodically during each cycle and repairs shall be made to correct

failures. The last five consecutive temperature cycles shall be failure-free.

One temperature cycle is defined as: OPeratiOn at +71°C for the 120 fin”te
hot soak (including three minutes “of f”) , non-operational cool down to -54”C,

60 minutes non-operational cold soak at -54-C, operational temperature

increase to +71”C.

,.. . . .. .. . . . .
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4 ;5.1 .3.3 Control”/indicator temp erature” cvc iinq: Each ,WEiAshall

undergo the same temperature cycling specified in 4 .5.1.3.2 except that the

uPPer temperature extreme shall be not less than +55”c.

4.5.1 .3.4 Board and SRA temperature .cvclinq. Each. populated printed

circuit board on which one or” More co~rcial components is rnointed shall ‘

undergo 44 temperature cycles between -65°C and +1 OO”C with at least 15°C per

minute rate of change. The last nine ,cycleS shall be failure free. Each SRA

in which one or more commercial parts is used shall be subjected tO 16

temperature cycles between -54°C and +95-C with at least 15°c per minute rate

I of change. The last 3 cycleS shall be failure-free.

I 4 .5.2 Samplinq tests. Equipments shall be subjected to sampling tests;

these equipments shall first, however, have passed the individual tests.

Equipments shall be selected for sampling tests by the customer or customer
I

representative in accordance with the following:

I r
,., l“. Quantity to be

Quantity of Equipments Selected for
,.. .

Offered for Acceptance Sanmlinq TeSt

First 10 1*

Next 50 1
Next 75 1

NeFt ‘1OO 1 .“

Each additional 200 1

1 for each additional
200 or fraction thereof

* One out of first ten need not be selected and tested if initial

production tests are conducted. Sampling tests are not required when

reliability assurance tests are conducted.

4 .5.2.1 Scope of tests. As a minimum, each equipment selected shall be

subjected to the following sampling tests:

(a) complete operational test at ambient room conditions, making all

necessary meaeursments to assure that all applicable specification

requi rsmt?nts have been met.

(b) Complete operational test at certain environmental conditions.

The conditions may vary for each equipment tested and should be based on

results of the preproduction, initial production, individual, and spscial

test.

. . . . .
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“ VIBRATION LEVELS ROUDED TO ONE DECIMAL PLACE ARE ACCEPTABLE.

VIBRATION LEVELS SHALL BE MONITORED AND MAINTAINED WITHIN +1.5dB

OF THE NOMINAL VALUES.

1.

I FIGURE 17. Three -steu random vibration profile - (see 4.5.1.3.1).
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(c) complete ill equipment “test spec’if~ed In 4.5.3.1. “S”aih~ail~re”

shall be analyzed as to cause and remedial action taken to reduce the
I

possibility of its recurring in future equipment.

4. 5.3 Reliability assurance tests. Reliability assur?hce tests shall

be ‘conducted using tiILLSTD-781 .“Classification of ‘failures shall k ‘“in ‘“ ‘“

accordance with f41L-sTD-2074.

4 .5.3.1 All eCTuiPII!entteSt. Each equipment, throughout production,

shall be tested as specified in MI L- STD-781 (as modified herein) . Each

equipment (WRA) produced (inclusive of each SW contained therein) shall be

tested for at least 125 operating hours with the last two cycles failure-free.

The MTBF for the spacified group of designated equipment shall be listed in

3.3.2.3. To determine whether the MTBF is being mat at any time during the

contract, the operating test hours and the failures therein (not counting

burn-in failures or burn-in operating time) shall ba totaled and the results

compared with the reject line of test plan XVIIIC of MIL-STD-781. (F.xtend the

line as necessary to accommodate the data. ) These totals shall accumulate SC’

that “at any one time the experience from the beginning of the contract is ,

included. In addition, a“ 3 month moving average MTBF shall be maintained to

be compared to the reject line of test plan XVIIIC of MIL-STD-781. At any

time that the current totals of all operating test hours and test failures

since the beginning of AET testing on WRAS along with the 3 month accumulated

operating test hours and test failures plotted on the test. plan XVIIIC curve?

show a reject ,s’ituation, the acquisition activity shall be nOtified.’ ~~

4. 5.3.2 Test details. Test details such as the length of the test

cycle, environmental conditions, perf ormfmce characteristics to be measured,

special failure criteria, preventive maintenance to be allowed during the test

etc. , shall be part of the test procedures to be submitted and approved by the

acquisition activity prior to the beginning of the qualification test phase of

the reliability assurance tests.

4 .5.3.3 Reliability assurance for spares and renair parts. Portions of

the equipment, components, or parts that are supplied as spares or repair

parts shall receive a reliability screening test. This test shall not be less

in duration nor in severity of stress than the same item received when tested

as an integral portion of the systam in which it was installed. Details of

the reliability screening test to be performed shall be included in the

reliability program plan and the contractor’ s test procedures.

4.5.4 Special tests. Special tests shall be conducted to check the

effect of any design or material change on the performance of the equipment

and to as$ure adequate quality control. The equipnkmt selected for special

tests may be selected from equipments previously subjected to the sampling or

reliability assurance tests.

4 .5.4.1 Special test schedule. Selection of equipments for special

tests shall ba made as follows:

(a) on an early equipmant after an engineering or material change

.. . . .
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failure reports or other infticmation indicate .’that : “.

.required. (This will be determined by the acquisition

4.5.4.2’ Scope of tests. Special tests shall consist of those approved

by the acquisition activity.. Test procedures previously approved fO”i‘the ““

preproduction tests shall be used when applicable; when not applicable, the

contractor shall prepare a test procedure and submit it to the acquisition

activity for approval prior to conducting the tests.

4.5.5 Computer uroaram tests. when required by the acquisition

activity, all computer programs (including firmware) developed for or in

support of the equipment covered by this specification shall be subjected to

the following tests in accordance with MIL-STD-1679:

(a) Requirements from 3ection 3 of this specification that are

partially or completely implemented in software.

,,
(b) Quality a,seurance. tests. in: con@iaice with MI L-STD-1679, 5.10.

Details of the required testing shall be as provided in the corresponding

computer program teat plan and computer program test procedures documents,

which shall be subject to approval by the acquisition activity.

4.S. 6 EauiPment” failure. Should .a failure occur during either the

individual sampling, reliability assurance, speCial tests, or CO~Uter Program

test the following actions shall be taken:

(a) Determine the cause of failure

in detecting and isolating the failure.

(b) Determine if the failure is an

and the equipment BIT performance

isolated case or design defect.

(c) Submit to the acquisition activity for approval proposed

corrective action intended to reduce the possibility of the same component or

BIT failure (e) occurring in future tests or doc~nted justification when nO

corrective action ia proposed.

(d) where practical, include in the individual test an all equipment

check for those requirements until reasonable assurance is obtained that the

defect has been satisfactorily corrected.

(e) Failures determined to be caused by software shall also be

categorized in accordance with MIL-STD-1679.

4 .5.7 Failure classification. All incidents occurring during

reliability assurance tests shall be classified and reported as either

relevant or non-relevant. in accordance with MI L-STD-2074 and MIL-STD-781.

Failure classification is subject to Government approval. Only those

incidents classified as relevant failures shall be accountable for makin”g an

accept/reject decision.

. .
,“. . -. ’...:“
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4.517.i ‘Relevant fai”lUre9.
.,

A“ll tes”t incidents” Shall be considered a“s

relevant failures unless detemnined to be non-relevant in accordance with the

criteria of MIL-STD-2074. ,,

~4 .5.7.2 Non-relevant failures. Although non-relevant failures are not

used for reliability assurance test accept /rej”ect decisi6ns, “all t“est ait-icle

incidents and equipment failures shall be recorded and reported.

4.6 Test procedures. The procedures used for conducting all tests

required by section 4.0 shall be prepared by the contractor and submitted to

the acquisition activity for review and approval. The right is reserved by

the acquisition activity or the Government representative to madify the tests

or require any additional tests deemed necessary ,to determine compliance with

the requirements of this specification or the contract. MI L-T-18303 shall be

used as a guide for preparation of test procedures. When approved test

procedures are available from previous cent racts, such procedures will be

provided and may be used when approved by the acquisition activity; however,

the acquisition activity rese~es the right tO. require mOdificatiOn ?f such

procedures, including” additiorial tests, when deemd ne.cessa~.

4.7 Reconditioning of tested em ipment . Equipment that has been

subjected to initial production and acceptance tests shall be reconditioned by

the contractor by replacing all worn or damaged items. After reworking, the

contractor shall resubmit the equipment for acceptance.
,.

4.8 Presubmission testinq. No item, part, or complete equipment sh”all

be submitted by the contractor until it has been previously tested and

inspacted by the contractor and found to comply, to the best of his knowledge

and belief, with all applicable requirements.

4.9 Reiection and retest. Equipment that has been rejected may be

reworked or have parts replaced to correct the defects and may be resubmitted

for acceptance. Before resubmitting, full particulars concerning previous

rejection and the action taken to correct the defects found in the original

shall be furnished to the Government inspector.

4.10 Testina of spare and repair parts. Portions of the equipment

delivered as spare or repair parts shall undergo acceptance tests to ensure

that the items meet performance and reliability requirements that are not less

than those imposed in the original production.

4.10.1 Weanons replaceable assemblies (WRAS) . All items to be

delivered as spares at the WRA or higher level shall receive performance, ESS,

and all equipment tests connnensurate with those afforded the original

production equipnent.

4.10.2 Shop replaceable assemblies (SRAS) . All items to ha delivered

as spares at the SRA or sub-SRA level shall receive functional checks, ESS,

and failure-free test cycles under conditions and for a duration commensurate

with those imposed on these assemblies in the original production.

,. . . . . . . ,: .... . .
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4 .10.3 RePair parts.’ All ‘electronic c&nponent parts to. be”“dellvered a%

repair parts shall receive functional and screening tests equivalent to those

imposed on the Parts, when they were delivered as components of the system. ”
However, when less than. 50 pieces of a particular component ‘k”r-esupplied,

,s,tan,dard.functional tests and screening .=Y be u?ed, provided they are at

least as severe as “the originai ‘screening tests.

4. 10.4 Test details. The details of acceptance tests to be performed

on items supplied as spare or repair parts shall be incorporated into item

specifications and drawings.

5. PACKAGING

5.1 General.

presened, packaged,

All major units and parts of the equipment shall be

packed, and marked for the level of shipment specified in

the contract or order in accordance with specifications MIL-E-17555 and

MIL-sTD-2.073. In the event the equipment is not covered in specification

MI L-E-17555, the method of preservation for level a shall “be‘detetined in

accordance with the selection chart in MI L-sTD-2073, appendix D.

6. NOTES

(This” section conthins information of

that maY be helpful, but is not mandatory. )

6.1 Intended use. The AN/ARC-210 (V)

configuration using common modules that can

a 9eneral or explanatory mature ..

radio set shall be of a variable

be used to meet the prime and

back-up UHF AM voice plus prime UHF/VHF/AM/ FM/ECCt’4voice and data

communication requirements in any tactical aircraft. The variable

configurations are intended to provide functional replacement of one

ANIARC-182 (V), AN/ARc-159, AN/ARC-159 (V)1, or AN/ARc-159 PJ)2 radio in aircraft

equipped with one or more of these radios. They are intended for production

incorporation in all new aircraft plus retrofit in selected

“out-of-production” aircraft.

6.2. Acquisition requirements. Acquisition documents must specify the

following:

(a) Title, number, and date of this specification

(b) Equipment title and type designations

(c) Issue of DODISS to be cited in the solicitation, and if required,

the specific issue of the individual documents referenced (see 2.1.1 and 2.2)

(c) Panel light color (red, white, or night vision)

(d) Selection of applicable levels of packaging and packing

(see Paragraph 5.1 ) .

6.3 Consideration of data rewriements. The following data

requirements should be considered when this specification i9 applied on a

cent ract. The applicable Data Item Descriptions (DID’ s) should be reviewed in

conjunction with the specific acquisition to ensure that only essential data., : ,.. ,.
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are. r“&auested/Drovided and ‘that;the’ DIi)fs are ta”iiored to reflect the’
~:.. .. . .

. .
requirements of the specific acquisition. To ensure correct contractual

application of “the data requirements, a Contract Data Requirements List (DD
FORM 1423) must be prepared to obtain the data, eXcept where” DOD FAR

,, supplement, 27,47511 exempts the requirement for a DD FORM 1423.
.. .. . . .,

Reference
Paraqraph

3.2.1

4.6

i.3.l
4.3.2

3.3.8

.,. .,. .

3.3.8.1

3.3.8

3.3.8

4.3.4.1

4 .3.1

4.6

4.1

4 .5.7

4.10.4

4.6

3.3.6.10

DID Number

DI-MISC-80071A

DI-T-4903

DI-ND’CI-80809A

DI-CMAN-80194

.,. .

DI-CMAN-80195

DI-CMAN-B0196

DI-E-7194

DI-sMCS-80201

DI-sMCS-80200

DI-RSL1-80251

DI-FmLI-80252

DI-P.F.LI-80253

DI-DRPR-81OOO

DI-NDTI-800603

DI-MISC-81174

DID Title

Part approval request

Production/acceptance
inspection procedures

Test finspection reports

Request for confirmation
of nomenclature

., ’..’

Request for assignment of
serial number and serial
number prefix letters

Request for approval of
identification plat”e drawings

Request for nomenclature (DD
Form 61)

Electromagnetic interference
test plan

Elect romagnet ic interf ernce

test report

Reliability test procedures

Reliability test reports

Failed item analysis report

Product drawings, engineering
and associated lists

Test procedures

Frequency allocation data

. . .

The above DID’s were those cleared as of the date of this specification. The

current issue of DOD 5010. 12-L, Acquisition Management Systems and Data

Requirements Control List (AMSDL) , must be researched to ensure that only
~urrent., .=leared. DID,? are :cited o?. the DD. FOnU 1423. ..
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6.3.1 Options.

.

The following option’s are available:
... .

(a)

.’ (b)”

(c)

I (d)

(e)

(f)

(9)

Inclusion of frequency chart (see 3.5.1 .7)

Design approval, tests (see 4.2 )
.: .. .

Reliability development growth test (see 4.2.4 )

Initial bit assessment tests (see 4.2 .5.1)

Maintainability demonstration (see 4.2. 5.2)

Reliability qualification test (see 4. 3.6)

Computer program tests (see 4.5. 5)

6.4 Precedence of documents. When the requirements of the cant ract,

this specification, or applicable subsidiary specifications are in conflict,
.,, the following precedence shall apply:

(a) Cent ract. The contract shall have precedence over any

specification.

(b) This specification. This specification shall have precedence over

all applicable iubdidiary specifications. hy deviation from this

specification, or from subsidiary specifications where applicable, shall be

approved in writing by the acquisition activity.

(c) Referenced sw cifications. ~y referenced specification shall

I have precedence over all applicable subsidiary specifications referenced

therein, and shall apply to the extent specified.

6.5 Performance objectives. Minimal 8ize and weight, simplicity of

operation, ease of maintenance, and an improvement in the performance and

reliability of the specific functions beyond the requirements of this

specification are objectives that shall be considered in the production of

this equipment. Where it appears a substantial reduction in size and weight

or improvement in simplicity of design, performance, ease of maintenance, or

resultant reliability would result from the use of materials, parts, and

processes other than those specified in MI L-E-5400, their use should be

investigated. when investigation shows advantages can be realized, a request

for approval shall be submitted to the acquisition activity for consideration.

Each request shall be accompanied .by complete supporting information.

6.6 TWX? designations. The type designation may bs motif ied by the

acquisition activity upon application by the contractor for assignment of

nomenclature in accordance with 3.3.8. The COrrect tyFe number shall be used

on nameplates, shipping records, and instruction books, as applicable, except

that, irrespective of the contractor’s purchase order requirements, no radio

shall be shipped with an AN/ARC-210 (V) nomenclature until such tires as

initially cleared by AIR-5464. Preproduction radios shall be shipped to

customers other, than NAVAIR with a commercial type number. This will include

radios de.sti”ned fir airframes “eventually to be purchased by “NAVAIl?. : :
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radio; deet”i.nk for “airfrti~s +=mtually” “t:‘be’p~r~~=ed by-;NAv~I~. ..””

6.7 Revisions. In Specification reviBions and superseding amendments,

an asterisk “•- preceding a paragraph number denotes paragraphs in which

changes have been made from the previous issue. ” This has been dOne aS a

convenience only, and the Government assumes no 1iabi lity whatsoever for any

inaccuracies in these notations. .‘ ““ ~

~

6.8 Associated eauiument. This equipnent shall operate with the

associated equipment, not supplied with it, listed in table XVI.

6.9 Enaineerina Coan izance. Thie specification is under the cognizance

.’ofNaval Air 8y8tems Commander, Code AIR-546H. . .

6.10 Warrantv disulay. A sticker displaying the warranty requirements

shall be attached prominently on each piece of equipment.

6.11

. .

Subiect term (key word) liatinq.

Amplitude inoculation

Automat ic relay

Electronic counter-countermeasure~

Frequency hopping

Frequency modulation

Guard channel B

NAVEQUICK

Line-of-sight

Maritime channels

Multiplex data bua

Receiver-transmitter

Remote control

Scanning function

Secure data

secure voice

Single channel ground and airborne radio system

(SINffiARS)

Spread epectrum

Tactical data

Tactical voice

Ultra high frequency

Very high frequency

Preparing activity:

Navy - AS

(Project 5821 -N244)
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TABLE XVI . List of associated equitiment

. .

Equipment
item Designation-. Specification

. . .. ... .. .

Amplifiers, audio fre~ency AS-3597 CIA MIL-A-23595

Antenna AS-3191/ARC-182 (V) AS-4580(AV)
AS-3238/ARC-182 (V)
AT-256A/ARC MI L-A-5815

Ant enna, blade, passive AS-3968/A, AS-39691A

Antenna, tunable AS-39701A,
AS-39721A

Beacon, rescue S.A. R.B.E. 5 Not applicable

COnt rol unit c-10320/ARc
..

MIL-c-85697

Direction finder group &J/ARA-48 MIL-D-38402
AN/ARA-50
OA-8697A
DF-301

Intercomnunica,tion sets AN/AIC-10 MI L-I-22352
AN/AIC-14 “MIL-c-22352
AN/AIC-l 8 MIL-c-563
AN IAIC-25
c-65331ARc MIL-c-55653
LS-460/AIC MIL-I-22767

Data transfer device AN/cYz-lo 0N477311

Logic converter unit CV-40921A

Microphones, boom mounted t4-96A/A MIL-M-22179

Night vision goggles ANIPVS-6 MI L-85762
AN/PVS-5A MIL-N-49065

Radio set AN/ARc-159 (v) MIL-R-81877
AN/ARC-182 (V) MIL-R-E5664

Radio set, survival AN/PRC-90 MI L-R-81493

Relay switching unit SA-24981A MIL-s-85673 (AS)

Relay switching unit control c-11628,/ARc MIL-c-85674 (AS)

Speech security equipment TsEc/KY-58 CSEEB-32
SCESC-14

Switch SA-521A;A MIL-S-25879

. . . .
. . . ,.”
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Ac

ADF

AET

AGC

ALC

AM

tiis

ARINC

ATE

BIT

“BITE

BT

CAss

CD

CDRL

COMSEC

CN

DARCOM

DB

DBM”

DC

DICASS

ECCM

EIA

ZMCON

EMI

EMP

ERF

ESD

ESS

FM

FSK

GHZ

HPA

HZ

IF

KHz

LSI

I MHz
..- MIL-STD

MIL-R-29583 (AS)
. . . . .. . .

.. .
Glossary

.,

Alternating current

Automatic direction finding

All equipment test

Automatic gain. c“ontrol”
.. . . . .,, .

Automatic level control

Amplitude modulation

Aviators night vision imaging system

Aeronautical Radio Incorporated

Automatic test equipment

Built-in test

Built-in test equipment

Bandwidth-t ime

Com’nand activated sonobuoy system

Candela

Contract data recjuirementi “list

Communication security

Continuous wave

U.S. Army Material Development and Readiness Command

Decibel

Decibel relative “to a milliwatt

Direct current

Directional conunand activated sonob”oy system

Electronic counter-countermeasure

Electronics Industries Association

Smission control

Electromagnetic interference

Electromagnetic pulse

ECCM remote fill

Electronic Systems Oivision

Environmental stress screening

Frequency modulation

Frequency shift keying

Gigahertz

High power amplifier

Hertz

Intermediate frequency

Kilohertz

Large-scale integration

Megahertz

Military standard
... . .. ..

. . . . .
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MSEC

MS I

MSK

MTBF

MTTR

MVX

MWOD

NAVAI R

NLT

NSA

NVG

PA

PAM

PM

PPM

PPS

P-P

Pw

QPL

QRA

ROT

RF

PM

RQT

SIMOP

SINAO

sINCGARS

(S+N) /N

SRA

TCXO

TDM

TOO

TfR

TRANSEC

uHF

vAC

VDc

vHF

vHSIC

VLSI

MIL-R~29583 (AS)

,,, .

Glossary

Millisecond

Medium-scale integration

Minimum shift’ keying

Mean time between failures

Mean time to repair

Multiplexer

Multiple word of day

Naval Air Systems Command

No less than

National Security Agency

Night vision goggles

Operational readiness test

Power amplifier

Pulse amplitude modulated

Program memorandum

Parts per million

Pulses per second

Peak-to-peak

Pulse width

Qualified products list

Quick replaceable assembly

Reliability development test

Radio frequency

ROot-mean-sqUare

Reliability qualification test

Simultaneous operation

Ratio of signal to noise and distortion

Single channel ground and airbOrne radiO sYstem

Signal-plus-noise to noise ratio

Shop replaceable assembly

Temperature compensated crystal oscillator

Time division multiplex

Time of day

Transmit/receive

Transmission security $

Ultra high frequency

Volts alternating current

volts direct current

Very high frequency

Very high speed integrated circuits

ve~ large’-scale integration
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WRA
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‘Glossary

Voltage standing wave ratio

Word. of day

Weapons replaceable assembly

Microsecond

. . . . .

1
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APPENDIX A

RECEIVER-TRANSMITTER/ REMOTE CONTROL DATA BUSES

10. SCOPE

10.1 x. This appendix details the requirements for the

receiver-transmitter remote control data buses. This appendix is a mandatory

part of the specification.

20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

30. RSQUIRSMSNTS

30.1 General Description. There shall be two data busses between the

Receiver-Transmitter and the Radio Set Control Unit. One bus shall carry

information from the Control to the Receiver-Transmitter while the other bus

shall convey data from the Receiver-Transmitter to the COntrOl. The busses

shall provide full-duplex, asynchronous operation with a data transfer rate

around 60 K band.

The Receiver-Transmitter shall always return an acknowledgment message

whenever a command is sent from the Control Unit. If the Control does not

receive an acknowledgment message, the Cent rol shall resend the message. If

there is still no acknowledgment, a third try shall be made. If there is no

reply after the third try, the Control shall light the FAULT legend on the

panel of the Control

When the MIL-STD-1553 bus is in control of the Receiver-Transmitter, the

Receiver–Transmitter shall send frequency or AJ net and waveform information

to the Control for display. In this case, the Control shall act only as a

display unit.

When the Radio Set Control is in control of the Receiver-Transmitter, the

Receiver-Transmitter shall make available co the MIL-STD-1553 bus the current

operational status of the Receiver-Transmitter, but shall not allow the

MIL-STD-1553 bus to update Receiver-Transmitter operation. The information

between the Control and Receiver-Transmitter shall be sent via an asynchronous

data stream with a data transfer rate around 60 K band. The data bus shall be

differential with nominal voltage levels of O and 5 volts. A O-vOlt level

shall indicate a logic O on the true line while a 5-volt level shall indicate

a logic 1. The complement line shall be the reverse. The serial data ghall

be grouped in words with the word format being as follows:

1. Start bit

2. Eight data bits (called a byte)

3. Parity bit

4.. Stop bit
. . ..
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30.2 Ra”dio Set Contro”i to Receiver-Transmitter Transfer. The protocol for
I the data. transfer from the Remote Control Unit to the Receive Z–Transmitter

shall be as follows:

1. Command by,te

.“

2. Data Byte Count
I

3. The data bytes for the information defined by the Command byte.

1

4. Check sum byte which shall be the binary sum of all the data

bytes, not including the Connnand byte or the Data Byte Count.

~ The eight-bit data format shall be as follows:

~ BIT NUMBER

I 7 cii L2—

30.2.1 CD_nd Bvte. The comnand byte format

BIT NUMBER

7 ~~~~—
COWNC CODE

DF DF UA A B c D E

where the bits shall be defined as:

DF : Both DF bits set to logic 1 shall indicate that data follows the

Command and Data Count bytes. If there are no data words to

follow, the DF bits shall be set to O and there shall not be a

Data Count byte, Data, or a Check Sum.

UA : Unit address shall indicate to which Receiver-Transmitter the

message is addressed. This bit shall be used when there are two

Receiver-Transmitters being controlled by one Radio Set Control.

The code shall be a O for Receiver-Transmitter 1 and a 1 for

Receiver-Transmitter 2. If there is only one Receiver-

Transmitter, this bit shall be a O.

MESSAGE CODE : Five-bit code for type of data being sent by the Radio

Set Control or requested from the Receiver-Transmitter.

The cormnand messages shall be defined as follo.s:

COMMAND BYTE

765 43210

MESSAGE TYPE DFF~~

Frequency Update 11-0

cold Start Update 11-0

Mode Update 11-0

MWOD Erase 00-0

1

.,.
124’

g~~~
0000

0010

0011

0100

NO.

DATA

=

5

2

2

0
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MESSAGE TYPE

RT Status Request

Channel Update ,,

Beep Rique St

Time Request

Time update

MWOD Date Verify

WOD Load

Training Net Load (HQII )

Electronic Remote Fill (ERF)

BIT Results Request

Operational Date Load

Net Update

COMMAND BYTE NO.

7654 3210 DATA

~
o

1

0

0

1

1

1

1

1

0

1

1

~

o

1

0

0

1

1

1

1

1

0

1

1

FLgLp~ .=

00101 0

00110 2

010”01 0

01 010 0

01100 3

01111 1

1 000113

1 001032

1 0100 2

1 1000 0

1 1011 1

11110 4

30.2.2 Conm!and Messaqe Definitions. The definition of the messages and

their associated data bytes are provided in the following paragraphs.

30 .2.2.1 Frequencv UPdate Messaqe. The fixed fzequency update message shall

be sent if

1.

2.

3.

4.

one of the following conditions

The frequency is changed while

The 243 MHz guard is enabled.

The 121.5 MHZ guard is enabled

occur :

in the Manual mode.

A fixed frequency preset is loaded.

There shall be five data bytes which contain the channel type, channel number,

and the frequency. The Receiver-Transmitter shall reply with the Acknowledge

Frequency Update described in

30.2.2 .1.1 First Data Byte.

follows :

...

-1 ~~

=RAWWEL TYPE

A B c

30.3.2.1.

The format for the first data byte shall be as

where the bits A, B, and C shall define the fOlloWing:

CWANNEL TYPE ~ ~ ~

Single Channel 001

(Channels O, 1-25, 31)

Dual Frequency, Transmit 010

(Channels 26-30)

Dual Frequency, Receive 100

(Channeh 26:30).

125
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The fixed frequency preset channels, channels 1 through .2”5and channel 31

shall store a single transmit/receive f=equency. Channels 26 through 30 shall

store separate transmit and receive frequencies. Two frequencies shall be

stored in these dual-frequency channels even if both frequencies are the same.

30 .2.2.1.2 Second Data Bvte. The second data byte shall provide the channel

number. Channel 30 shall be used to store the SINCGARS Cold Start Frequency
while channel 31 shall be used to store the SINCGARS CUE frequency. The Radio

Set Control shall display the letters CU rather than channel 31, and CS rather

than channel 30. Channel O shall indicate that the Control is in the Manual

mode. The format shall be as follows:

BIT NUNBER

CHANNEL NUMBER

MSB LSB

---------------------- (BINARY) ----------------------

128 64 32 16 8 4 2 1

30 .2.2.1.3 Third Data Bvte. The third data byte shall provide the tens and

units of megahertz of the selected frequency. If in the manual mode (denoted

by Channel O) , the frequency shall be the frequency to which the Receiver-

Transmitter will tune. If in the preset mode, the frequency shall be the

frequency (either simplex, transmit, or receive as applicable) which will be

stored under the channel provided in the first data byte. The format for the

byte shall be as follows:

I

BIT NUMBER

7 ~~~~~ LA—
TENS MHZ UNITS MHZ

MSB LSB MSB LSB

--------- (BCD) ---------- ‘-------- (BCD) ----------

80 40 20 10 8 4 2 1

30.2.2 .1.4 Fourth Data Bvte. The fourth data byte shall contain the tenths

of megahertz, the 25 KHz increments, and the hur.dreds of megahertz portion of

the frequency in the following format:

BIT NUMBER

7 ~~~~~ ~~—
TENTHS MHZ 25 KHZ 1009 MHz

MSB LSB MSB LSB MSB LSB

‘-------- (BCD) ---------- - (BINARY) - - (BINARY) -

0.8 0.4 0.2 0.1 so 25 200 100

30 .2.2.1.5 Fifth Data Byte. The fifth data byte shall contain the 5-kHz

offset increments to be added to the 25-kHz base frequency and the AM/FM

selection. The offset shall be in the form of a sign and magnitude with the

byte format being:

. .
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BIT NUMBER

~ J5_~~J_~ AL

OFFSET SPARSS ~

SGN MAGNITUDE

MSB .LSB

- (BINARY) -

+ 10 5

The sign bit shall be a O for negative and a 1 for positive. The ?d4 bit shall

be set to a 1 for AM selection and to a O for FM selection. This bit shall

indicate the type of modulation that ghall be stored for the selected channel

or for manual operation. (Note: The modulation shall be abLe to be changed,

but not stored through the Mode Update in 30.2.2.3) .

30.2.2.2 Cold Start Ucdate Uessaqe. The Cold Start Update ussage shall be

sent by the Control to change the SINC@RS Cold Start frequency. The updated

frequency shall be etored in preset channel 30. The Receiver-Transmitter

shall reply with the Acknowledge Cold Start message given in 30.3.2.3.

30 .2.2.2.1 First Data Bvte. The first data byte shall contain the tens and

units of megahertz portion of the frequency update per the following format:

BIT NUMBER

~ ~~~~~ LL

TENS MHZ UNITS MHZ

MSB LSB MSB LSB

--------- (BCD) ---------- --------- (BCD) ----------

80 40 20 10 8 4 2 1

30.2 .2.2.2 Second Data Bvte. The second data byte shall contain the tenths

of megahertz, the 25 KHz increments, and the hundreds of megahertz portion of

the frequency in the following format:

BIT NUMBER

~ ~~~~~ ~~

TENTHS MKZ 25 KHZ loos MKz

MSB LSB MSB LSB MSB LSB

--------- (BCD) ---------- - [BINARY) - - (BINARY) -

0.8 0.4 0.2 0.1 50 25 200 100

30.2 .2.3 Mode update Messaqe. The Mode Update Message shall be sent whenever

there is a mode change initiated from the Radio Set Control. The message

shall contain two data words. The first word shall contain the made

information for the Receiver-Transmitter The second word shall provide the

zeroize command. The Receiver-Transmitter ,shall reply with the Acknowledge

Mode Update message described in 30.3.2.4.

. . . .
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30.2.2 .“3.1 Fi”rst Data Bvte. The format’ of the data byte. shall be as foliows} .

~~~

Au=~,

where the bits shall be defined as:

MODE : The mode shall be indicated by the codes:

FUNCTION ~i~

TIR 000

T/R+G 001

ADF 010

GPS Time 011

Send TOD 100

Receive TOD 101

HAVEQUICK Rests rt 110

Late Entry 1 1 1

The first three modes shall be the prime operating modes and the system

shall always be in one of these modes whenever one of the other five

subsidiary modes is selected. The Receiver-Transmitter shall remember

which prime mode it was in when a subsidiary mode is selected.

The modes shall be:

T/R:

T/R+G:

ADF :

GPS Time:

Send TOD:

Receive

TOD :

KAVEQUICK

Restart:

Late

Entry:
l..

Normal transmit/receive with

Normal transmit/receive with

tuned to 243 or 121.5 t4Kz as

selected operating frequency.

the guard receiver off.

the guard receiver on and
applicable for the

Automatic direction finding where the receiver is

switched to the ADF antenna.

Receive time over the hard-wire input from the Global

Positioning Satellite receiver.

Send the stored HAVSQUICK Time-of-Day over the air on

the operating frequency or channel.

Receive TOD over the

channel.

Tell the Applique to

KAVEQUICK operation.

Tell the Applique to

SINCGAR5 AJ net.

128

air on the operating

zero the time stored

frequency or

for

o-n the sea rch window when i“ a
...
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The other bits shall be defined as:

TST :

S“TP:

An:

SQ :

30.2.2 .3.2

Place the Receiv&r-Transimitter in the Test mode (logic 1 for

Test) .

Tell the Receiver-Transmitter to ‘single-step through the test

sequence stopping after every test step and provide the results to

the Control. The Control shall send another message for the

Receiver-Transmitter to proceed to the next step in the sequence,

with each press of the LOAD/OFST switch.

Temporarily select the Af4 (logic 1) or FM (logic O) mode. This

mode shall not be stored in the Receiver-Transmitter. If any mode

change is made the Receiver-Transmitter shall return to the

modulation selected by the Frequency Update defined in 30.2.2.

Enable (logic 1) or disable (logic O) the audio squelch in the

Receiver-Transmitter.

Second Data Bvte. The second data byte shall be used to command

the Receiver-Transmitter to zero the ECCM Parameters.

are normally zero. The format for the zeroize connnand

BIT WUM13ER

~ ~~LA2

1 1 0 1 0 0

All bits of the word

shall be as follows:

~ ~

o 1

30 .2.2.4 MWOD Erase Messaqe. The MWOD erase message shall consist of only

the command message with no data bytes. This message shall request the radio

to erase all WAVEQUICK Words of the Day. The Receiver-Transmitter shall

respond with the Acknowledge MWOD Erase nessage given in Paragraph 30.3.2.5.

30.2 .2.5 Receiver-Transmitter Status Reauest Messaqe. The

Receiver-Transmitter Status Request message shall be sent by the Control under

the following three conditions:

1. When power is applied to the Control.

2. Whenever the Receiver-Transmitter is

receiver-transmitter system.

3. APProxi-tely every three seconds if
on the Control.

changed in a two

no activity has taken place

The function of this message Shall update the Control to the operating status

of the Receiver-Transmitter. The Control shall periodically request a

Receiver-Transmitter update to insure the display does not present erroneous

information due to an anomaly during periods of no bus activity. The Status

Request message shall consist only of the command byte with no data bytes.

The Receiver-Transmitter shall respond with Acknowledge Status Request defined

in 30.3.2.6.

,’
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30.2.2”.6’ Ch’annel update Messaqe. The Channel Update Message shall be sent

whenever a preset channel is selected in either the non-AJ, Maritime, AJ, or

AJIM m“de. The message shall contain two data words” providing the channel

type and. channel n~e K.“ The Receiver-Transmitter shall respond with the

Acknowledge Frequency Update (see 30 .3.2.1 ) if in the non-AJ or Maritime mode

an”d the Acknowledge Net Update” “(see 30 .3.2 .“16) if in the AJ “or AJ/M mode.

30 .2.2.6.1 First Data Bvte. The first data byte shall provide the Channel

Type according to the following format :

BIT NUMBER

7 ~ _5_ ~ _33LL—
CHANNEL TYPE

where the channel types shall be defined as:

CHANNEL TYPE

AJ

AJ/M

Fixed Frequency (non-AJ)

Maritime-Ship

Maritime-Coast

Channel 26-30 Send

Channel 26-30 Receive

BIT NUMBER

:: ; : ; :: :

00000010

00000100

00001000

00010000

00100000

01000000

30.2.2 .6.2 Second Data Byte. The second data byte shall contain the channel

number according to the format:

BIT NUMBER

~ ~~~~~ LA

CHANNEL NUMBER

MSB LSB

---------------------- (BINARY) ----------------------

128 64 32 16 8 4 2 1

The SINCGARS COLOSTART frequency shall be stored in Channel 30. The SINCGARS

CUE frequency shall be stored in Channel 31. Channel 32 shall select SCAN

operation. Channels 33-40 reserved for future operation.

30. 2.2.7 BEEP Request Messaqe. The BEEP Request message shall be sent to

tell the Receiver-Transmitter to create a BEEP-tone in the audio to the

intercommunications. The BEEP tone is used to indicate to the operator that

sonm function has occurred. The BEEP Request message shall consist Only of

the .conm!andbyte with no data bytes. The Receiver-Transmitter shall return

the Acknowledge BEEP Request defined in 30.3.2.7. MI acknowledgment

indication on the Control display is not required.

30.2 .2.8 Time Remest Messaoe. The Time Request nk?ssage shall ask for the

SINCGARS time stored in the Applique. The Time Request message shall C0n9iSt

only of the conmmnd byte with no data bytes. This message shall be initiated

only when the system is in a SINCGARS AJ channel and the time function is

selected on the Control. This time is known as “wrist watch time”. The
. . .
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Rcicei’ver-Tra-nsmi”ttershall return the tim’e via the Acknowledge Time Requ”est “’

.,..

message defined in 30.3.2.8. When the Control receives time from the
Receiver-Trangtitter, the Control shall show the day im the Channel pOKtiOn O.f~

the display, the hours in the tens and units of megahertz portion of the

display followed by the colon; and the ,finutes in the tenths and hundredths of

MHz portion:’
,,. ,

CHAN FREQ/NET/TR4S

DD HH:flM

30 .2.2.9 Time Uodate Messaae. The Time Update message shall be sent when the

operator enters wrist watch time through the Control panel for the SINCGARS AJ

nets. There shall be three data bytes in the message: the first byte for

hours (24 hour time) , the next byte for minutes, and the third byte for day.

The acknowledgment message from the Receiver-Transmitter shall depend

mode during which the time update occurred according to the following

MODE ACKNOWLEDGMENT MSS SAGE PARAGRAPH

Manual Frequency Update 30.3.2.1

SINCGARS cold Start Cold Start 30.3.2.3

AJ Net Update 30.3.2.15

The format for the data bytes shall be as follows:

BIT NUMBER

upon the

table:

TENS DIGIT UNITS DIGIT

MSB LSB MSB LSB

‘-------- (Bead) __________

80 40 20 10

First Byte: TENS HOURS

Second Byte: TENS MINUTES

Third Byte: TENS DAY

Note: Day Range is 00 to 99.

30.2.2.10 MNOO Date Verifv Messaqe.

‘-------- (BCD) ----------

8 4 2 1

UNITS HOURS

UNITS MINUTES

UNITS DAY

The NWOD (MultiDle Word-of -the-Dav) Date

Verify message shall request the Applique to verify that a WOD exists within

the Applique for the day entered by the operator through the Control panel.

The message shall consist .of one data word with the day of the month entered

by the operator in the following format:

BIT, NUMBER

J_ ~~~~~ AL

TENS MONTHS UNITS MONTHS

MSB LSB MSB LSB

--------- (BCD) ---------- --------- (BAD) ----------

80 40 20 10 8 4 2 1

NOTE : Bits 6 and 7 are always O. Day Range is 1 to 31. : .“
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The Receiver-Transmitter shall respond with the Acknowledge tiOD D“a’teVeri&

message defined in 30 .3.2.9 and shall add an audio tone tO prOdu@ a BEEp in

the int;e~communications abdio syskem, if MWOD, verified.

30.2.2.11 WOD Load” Messaqe. The WOD Load mssage shall transfer each WOD

entered by the operator through the Control’ “panel. The Recei”ier;Transmitter

shall return the Acknowledge WOD (30.3.2. 10) and provide a double BEEp tO the

intercommunications system. The WOD Load mssage shall have thirteen data

bytes. Twelve data bytes shall contain the six WOD segnients while the

thirteenth data byte shall provide the day of the month for the WOD. A WOD

shall appear in the form of six six-digit frequencies. Each frequency shall

occupy two data bytes. Thus , data bytes one and two shall be the first

frequency segment of the WOD. Data bytes three and four shall be the second

frequency segment and so forth with data bytes eleven and twelve being the

sixth segment.

30.2 .2.11.1 First Bvte of a WOD Freuuency. The first byte of a WOD segment

shall contain the tens and units of megahertz portion of the frequency

according to “the format:

BIT NUMBER

~ ~~~~~ LL

TENS MHZ UNITS MHZ

MSB LSB MSB LSB

--------- (BCD) ---------- ‘-------- (BCD) __________

80 40 20 10 8 4 2 1

30.2 .2.11.2 Second Byte of a WOD Frequency. The second byte of a WOO segment

shall contain the tenths of megahertz, 25-KHz increments, and the hundreds of

megahertz portion of the frequency according to the format:

BIT NUMBER

~ f3~3~L LL

TEWTHS MHZ 25 KHZ 100s MHz

MSB LSB MS B LSB MSB LSB

--------- (BCD) ---------- - (BINARY) - - (BINARY) -

0.8 0.4 0.2 0.1 50 25 200 100

30.2.2 .11.3 Day of the Month Bvte. The format of the thirteenth data byte

containing the day of the month for the WOD shall be:

BIT NUMBER

~ ~~i~~ LL

TENS MONTHS ! UNITS MONTHS

MSB LSB MSB LSB

--------- (BAD) ---------- --------- (BAD) ----------

80 40 20 10 8 4 2 1

NOTE : Bits 6 and 7 are always O. Day Range is O to 31.

.,
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““30.2.2 ;12 Trainina Net Load Messaqe. The Training Net Load m? S’Si9e shall ‘ ‘

provide net frequencies for HAVEQUICK II training nets that are loaded through

the Control panel. A HAVEQUICK 11 training net contains 16 frequencies. The

Data Byte Count byte shall indicate 32 data bytes to follow. The gene ral

fo-t shall. be the, same as previously given” for freqyency, entries., ~o data

bytes shall be aliotted for each frequency. The format of the first data” byte

of the frequency shall be the same as that shown in 30.2.2.11.1. The format

of the second byte of a frequency shall be the same as that given in

30.2.2.11.2. The Receiver-Transmitter shall return the Acknowledge Training

Net message given in 30.3.2.11.

30.2.2.13 Electronic Remote Fill Messaqe. The Electronic Remote Fill (ERF)

message shall conunand the Receiver-Transmitter to exchange SINCGARS fill data

with another radio via an over-the- air link. Fill data shall be either sent

or received depending upon the coding in the second data byte of the massage

fmm the Cent rol. The Receiver-Transmitter shall return the Ac~Owledge Em

Transfer massage defined in 30.3.2.12. The message from the Control shall

contain two data bytes as defined in the following paragraphs.

30.2 .2.13.1 First Data Bvte - The first data byte of the ERF message shall

have the format:

BIT NUNBER

~ fjj~~L AL

& OPERATIONAL PRESET CWEL

MSB LSB

---------------------- (BINARY) ---------------

64 32 16 8 4 2 1

where the terms shall be defined as:

H/L: Shall indicate whether a Hopset or a Lockout Set is to be

transferred. If set to a 1, a Hopset shall be transferred while a

O shall indicate a Lockout Set.

OPERATIONAL PRESET CHANNEL: The AJ channel number over which the

transfer is to occur. The channel shall be either an AJ Coldstart

or a SINCGARS AJ net.

30.2.2 .13.2 Second Data Bvte - The format for the second data byte shall be:

BIT NUMBER

~ ~~~~~ 22
yJIJ SOURCE/DESTINATION PRESET CHANNEL

MSB LSB

------------------- (BINARY) ------------------

64 32 16 8 4 2 1

where:

SND : Shall indicate whether the sINCGARS fill data is to be transmitted

to (bit set to a 1) or received from (bit set to a O) another

radio. .
. . . . . ..
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SOURCE/DESTINATION CHANFiBL: The chiiinel’fio”m““w’hich~he’ S*11 data sl?”a”ll

be taken if the radio is to trans~t the data or the channel in
I which the fill “data shall be loaded if the data is to be received
I

from another radio.

30.2.2.14 Built LIn-Test Resilt.i Request Mes.+a6e. The Built-In-Test (BI’T)

request message shall ask the Receiver–Transmitter to supply the results of

the BIT initiated by the setting of the Test bit in the Mode Update mssage

described in 30.2.2.3. This message shall consist of a command word only.

The Receiver-Transmitter shall reply with the Acknowledge BIT Results message

defined in 30.3.2.13.

30.2.2.15 Operational Date Load Messaqe. The Operational Date Lead Message

shall transfer the present op8rating day of the month entered by the operator

to the Applique through the Receiver-Transmitter. This message shall have one

data byte of the format:

BIT NuMBER

~~~~~ ~AL

TENS MONTHS UNITS MONTHS

MSB LSB MSB LSB

--------- (BCD) ---------- --------- (BCD) ----------

80 40 20 10 8 4 2 1

NOTE : Bits 6 and 7 are always O Day Range is 1 to 31.

The Receiver-Transmitter shall reply with the Acknowledge Operational Date

Load message defined in 30.3.2.13. -

30.2.2.16 Net Utiate !.lessaqe. The Net

Control whenever the AJ Net information

in the AJ and Change Preset modes. The

with the Acknowledge Net Update message

message from the Control shall have the

following paragraphs.

Update message shall be sent by the

has been changed when the Control is

Receiver-Transmitter shall respond

defined in 30.3.2.15. The Net Update

four data bytes defined in the

30.2.2 .16.1 First Data Bvte. The first data byte shall contain the hundreds

and tens digit of the net number according to the format:

BIT NUMBER

--------- (BAD) ----------

800

‘-------- (ED) ----------

400 200 100 80 8 40 20 10

. . .. .
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30.2.2.16.2’ “second””’DataBvte. The Second deta byte shall cOritaifi’.the units

digit of the net number per the format:

30.2.2.16

BIT NUNBER

~ ~~ 4., ~ 2 1 0

uNITS DIGIT ‘“” “ YtiARE7 ‘—

MSB LSB

--------- (BCD) ----------

8 4 2 1

3 Third Data Bvte. The third data byte shall contain the type of

AJ waveform to be defined for the net. The format of this byte is:

BIT NUMBER

7 ~~~~~ LL—

I

. .

where the waveforms shall be defined as:

WAVEFORM

Spare

Spare

Spare

Reserved for SINCGARS

HAVEQUICK I

KAvEQUICK II (NATO)

KAvEQUICK II (non-NATO)

Reserved fOK HAVEQUICK lla

None Defined

30.2.2 .16.4 Fourth Data Bvte.

channel number per the format:

~ ~ ~

BIT NUMBER

~15~~2zLQ

00000 000

00000001

00000010

00000 011

00000100

00000101

00000110

00000111

111 11111

The fourth data byte shall contain the preSet

BIT NUMBER

---------------------- (BINARY) ----------------------

128 64 32 16 8 4 2 1

30.3 Receiver-Transmitter to Radio Set Control Transfer. The Receiver-

Transmitter shall acknowledge every message received from the Radio Set

Cent rol. The Receiver-Transmitter shall inform the Control of frequency or net

changes and BIT results when initiated by Uhe MIL-STD-1553 bus. The format of

the messages from the Receiver-Transmitter shall be similar to the messages

originated by the Control. The protocol for the data transfer from the

Receiver-Transmitter to the Radio Set Control Unit shall be a9 follows:

1. Status byte

2. Data Byte Count
. .
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3. The data bytes

4. Check sum bite
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.’, :.. ... . . .
for “the information defined by the Status’ byte.

which shall be the “binary sum of all the data

bytes, not including the Status byte or the Data Byte Count.

The eight-bit byte format sha”ll be as follo”ws:

30.3.1 Status Bvte - The Status byte format

ACRWOWLEDGMEWT TYPE

DF FLT VA A B c D E

where the bits shall be defined as:

OF:

FLT :

UA :

The DF bit set to logic 1 shall indicate that data follows the

Status and Data Count bytes. If there are no data words to

follow, the DF bit shall be set to O and there shall not be a Data

Count byte.

Fault indicator which shall be set to a 1 if there is an error in

the last message received from the Radio Set Control. If there is

no error on the last received message, this bit shall be a O.

Unit address shall indicate which Receiver-Transmitter is

responding to the message. The address shall be the same one
addressed in the Control Command byte. This bit shall used when

there are two Receiver-Transmitters being controlled by one Radio

Set Control. The code shall be a O for Receiver–Transmitter 1 and

a 1 for Receiver-Transmitter 2. If there is only one

Receiver-Transmitter, this bit shall be a O.

ACKNOWLEDGMENT TYPE : Five-bit code for type of data.

The Acknowledgxrent type messages shall be defined as follows:

MEsSAGE TYPE

Acknowledge frequency update

Receiver-Transmitter Status

Acknowledge cold start

Acknowledge mode update

Acknowledge MWOD erase

Acknowledge status request

Acknowledge BEEP request

COMMAND BYTE

765 43210

DFFLT~,5~~D~

l-- 00000

l-- 00001

l-- 00010

0-- 00011

0-- 00100

l-- 00101

0-- glool

NO.

DATA

-

4

2

2

0

0

7

0
,.
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MESSAGE .TYPE ‘

Acknowledge time re’~est
.Ack”owledge NWOD date V~ri fy

Acknowledge WOD

Acknowledge training net

Acknowledge ERF transfer

Acknowledge BIT results

Acknowledge operational

date load

Acknowledge net update

Acknowledge scan

141L-iz-29583(AS)
. . . ... . :.. . .. ...... .
. . . .,, .

COMMAND” BYTE ‘‘
7654 3210

DFFLT. ~ E ! ~.~ ~

1’-- 010.10

.o. .,-- ‘011”1”1

o~- ‘1 0.. 0:.0 ~

o--1 0010

0 --1 0100

1--11 000

... .. ... .

No.”’’”’””.

DATA

BYTES’—.
3

o“

o “’”
o

0

6

0--11 011 0

1--11 110 4

0-- 00111 0

40.3.2 Acknowledqm ent Me SSaqe Definitions - The definitions of the

acknowledgment messages and their associated data bytes shall be as given in

the following paragraphs.

30. 3.2.1 Acknowledge Frequencv Update Messaqe - The Acknowledge Frequency

Update message shall be sent to the Radio Set Control in response to a

Frequency Update (see 30.2.2 .1), a nOn-AJ Channel Update (see 30.2.2. 6) , or a

Time Update (see 30.2. 9) command message from the Control or equivalent change

directed by the MI L-STD-1553 bus. The message shall have four data bytes.

30 .3.2.1.1 First Data Byte. The first data byte shall contain the channel

number per the format:

BIT NUMBER

~ ~~LAA LA

CWANNEL NUMBER

MSB LSB

---------------------- (BINARY) ----------------------

128 64 32 16 8 4 2 1

Channel O shall indicate that the Receiver-Transmitter is in the manual mode.

Channel 31 shall contain the SINCGARS CUE frequency.

30 .3.2.1.2 Second Data Byte. The second data byte shall provide the tens and

units of megahertz of the frequency stored under the channel given by the

first data byte. If in the manual mode (denoted by Channel O) , the frequency

shall be the frequency to which the Receiver-Transmitter is tuned. If in the

preset mode, the frequency shall be the tuned frequency for simplex channels

(1 through 25 and 31) or the transmit frequency for half-duplex channels (26
through 30) . The format for “the byte shall be is as follows:

BIT NUMBER

~ ~~~~~ ~~

TENS MHZ UNITS MHZ

MS B LSB MSB LSB

I ‘-------- (BCD) ---------- ‘-------- (MD) __________

,., 80 40 20 10 a 4 2 1
. . .,
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30.3.2 .”1.3 Third Data Bvee. The’ third “data”byte shall ‘contain the tenths of

megahertz., the 25 KHz increments, and, the hundreds of megahertz portion of the

frequency i’n.the following format:
,.

BIT NUMBER ‘“

~ ~“~~”~ ~ &
~, . .. . .

TENTHS MHZ 25 KHZ loos MHZ

MSB LSB MS B LSB MS B LSB

--------- (BCD) ---------- - (BINARY) - -(61NARY)-

0.8 0.4 0.2 0.1 50 25 200 100

30. 3.2.1.4 Fourth Data Bvte. The fourth data byte shall contain the 5-KHz

offset increments that are added to the 25-KKz base frequency and the AM/FM

selection. The off set shall be in the form of a sign and magnitude. The

format shall be:

BIT NUMBER

~ ~~~ .~LAL

OFFSET SPARES ~

SGN NAGNITUDE

MSB LSB

- (BINARY) -

+ 10 5

The sign bit shall be a O for negative and a 1 for positive. The AM bit shall

be set to a 1 for AM opBration and to a O for FM.

30.3 .2.2 Receiver-Transmitter Status Messaqe. The Receiver-Transmitter

Status message shall be sent by the Receiver-Transmitter when a change that

affects the operation or display of the Radio Set Control occurs, after

hardware resets or periodically to update the Radio Set Control and Indicator.

The message shall have two data bytes, but the second byte is a spare byte.

The format for the first byte shall be as follows:

where the functions shall be defined:

GP : Guard Precedence: Bit set to a 1 when the external 243 MHZ

guard enable line to the ,Receiver-Transmitter has been

grounded to enable the guard function. Set to O when the

line is open-circuited.

NO APP : NO Applique: Set to a 1 when an Applique is not connected

to the Receiver-Transmitter.
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CMF :

FS :

CUE :
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“Push-to-Talk ! Bit is iet” t6 a“l when the PTT KEY lirie”’to ““. “.

the Receiver-Transmitter goes to the keyed state. Set to a

O when the line. goes. to the unkeyed state.

Constant Monitor Fault: Set to a 1 if the

ReceiVer-Transm.itter dete”kts ‘“afatilt indication on’ the

continuous fault monitor line within the

Receiver-Transmitter. Bit set to a O if there is no fault.

Fill Start: Bit set to a 1 when the Data Loader has started

to Fill the radio. Set to O when fill has been completed.

Set to a 1 when activity has been detected on the SINCGARS

CUE frequeIICy. Set to a O when activity on the frequency

ceases.

30.3 .2.3 Acknowledge Cold Start. The Acknowledge Cold Start message shall be

sent by the Receiver-Transmitter in response to the Radio Set Control Cold

Start Update message given in

condition$ given in 30.2.2.9.

contain two data words having

30. 3.2.3.1 First Data Bvte.

units of megahertz portion of

following format:

~~~

TENS MHZ

30.2 .2.2 Or the Time Update message under, the

The Acknowledge Cold Start message shall

the format defined in the following paragraphs.

The first data byte shall provide the tens and

the Cold Start frequency in accordance with the

BIT NUMBER

~~~~~

UNITS NHZ

MSB LSB MSB LSB

--------- (BCD) ---------- ‘-------- (BCD) __________

80 40 20 10 8 4 2 1

30. 3.2.3.2 Second Data Bvte. The second data byte shall contain the tenths

of megahertz, the 25 KHz increments, and the hundreds of megahertz portion of

the frequency in the following format:

BIT NUMBER

7 ~~~i~ LL—
TENTHS MHZ 25 KHz loos MHz

MSB LSB MSB LSB MSB LSB

--------- (BCD) ---------- - (BINARY) - - (BINARY) -

0.8 0.4 0.2 0.1 50 25 200 100

30.3 .2.4 Acknowledge Mode UPdate Messaae. IThe Acknowledge Mode Update

message shall be sent by the Receiver-Transmitter in response to Padio Set

Control Mode Update message defined in 30.2.2.3. The acknowledgment message

shall consist of only the Status Byte given in 30.3.1.

. . .. . . . .
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30.3.2.5 Ackn&wled&S “t.fwOD’”Etas&~
..

The Acknowledge MWOD Erase meS9a9e Shall”be “: “

sent by the Receiver-Transmitter in response to the Radio Set Control MNOD

Erase, ccminand given in 30.2.2.4: The .acknOwledgpeti message shall consist

only of the Status byte given in 30~3.1.

,,
30 .3.2.6 “AcknOwledq& Status Reaues”t”.Mesi?iqe. The Acknowledge Status Request ..

message shall be returned in response to the Control’ s Receiver-Transmitter

Status Request message given in 30.2.2.5. The acknowledge message shall have

seven data bytes providing the over-all operating state of the

Receiver-Transmitter. The first data byte shall be the same as the

Receiver-Transmitter Status byte given in 30.3.2.2. The second data byte

shall be a spare.

The third, fourth, and fifth bytes shall contain the last operating manual

frequency and modulation type. The format shall be the same as the second,

third, and fourth bytes respectively of the Acknowledge Frequency Update

message defined in 30.3.2.1.

The sixth data byte shall be the last operating preset channel and shall have

the same format as the first data byte of the Acknowledge Frequency Update

message given in 30.3.2.1.1. The seventh data byte shall provide the last

operating Maritime channel in the following format:

BIT NUMBER

~ J5~~~L LL

QQ CWEL NUMBER

MSB LSB

------------------ (BINARY) -------------------

64 32 16 8 4 2 1

where:

co: Shall indicate whether the radio is acting as a Ship station (bit

set to a O) or a Coast station (bit set to a 1) . The Ship/Coast

feature determines the transmitting frequency of the

Receiver-Transmitter for the Maritime channels that are half-

duplex.

C-EL NUMBER: The operating Maritime channel (1 through 28

and 60 through 88) .

30.3 .2.7 Acknowledge BEEP Request Messaqe. This acknowledgment message

consisting only of the Status byte given in 30 .3.1 shall be returned in reply

to the Control BEEP request of 30.2.2.7.

30.3 .2.8 Acknowledge Time Request Messaqe., The Acknowledge Tima Request

mes$age shall return the SINCGARS time stored in the Applique in response to

the Control Time Request message of 30.2.2.8. The acknowledgment message

shall have three data bytes. The first data byte shall provide the tens and

units of hours, the second byte has the tens and units of minutes, and the

third byte gives the tens and units of day per the format:

. .
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TENS DIGIT UNITS DIGIT

MSB LSB MSB LSB
--------- (BCD) -----:---- :---: ---- (sCD) -----= ---

80 40 ‘“ 20 “’ “lo 8“4 2“1

First Byte: TENS HOURS ~ITS HOURS

Second Byte: TENS MINUTES UNITS MINUTES

Third Byte: TENS DAY uNITS DAY

NOTE: Hours Range is 00 to 29.

Minutes Range is 00 to 59.

Day Range is 01 to 99.

30.3 .2.9 Acknowledge !4wOD Date Verify MeSSaqe. This message shall be

returned to acknowledge the receipt by the Receiver-Transmitter of the MWOD

Date Verify Control message given in 30.2.2.10. The acknowledgment message

shall consist only of the Status byte of 30.3.1. If the Applique has a WOD

for the xequested day, an instruction shall be passed to the

Receiver-Transmitter to produce a BEEP tone in the audio output to the

intercommunications set and to set FLT, bit 6, in the status byte to a O. If

no WOD has been loaded for the requested date, the FLT bit shall be set to a 1

and the BEEP shall not be created.

30.3.2.10 Acknowledge wOD Messaae. This message shall be returned to

acknowledge the receipt by the Receiver-Transmitter of the Control WOD Load

message given in 30.2.2.11. The acknowledgment message shall consist Only of

the Status byte of 30.3.1. The Receiver-Transmitter shall insert a double

BEEP tone on the audio output.

30.3.2.11 Acknowledge Traininq Net Messaqe. This message shall be returned

to acknowledge the receipt of the Training Net data message (see 30.3.2. 12) .

The acknowledgment message shall consist only of the Status byte of 30.3.1.

30.3.2.12 Acknowledge ERF Transfer Messaqe. This message shall be returned

to acknowledge the receipt by the Receiver-Transmitter of the Control EF@

Transfer message given in 30.2.2.13. The acknowledgment message shall consist

only of the Status byte of 30.3.1.

30.3.2.13 Acknowledge BIT Results Messaqe. The Receiver-Transmitter shall

provide the test results in response to a request from the Radio Set Control

(as defined in 30.2.2.14) : The acknowledgment message shall contain six data

words of which the fourth word is spare. The other words shall be as

specified in the following paragraphs. ,

30.3.2 .13.1 First Data Bvte. The format of the first data byte shall be:
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where t“he“terms are

TIP :

ENG :

TC :

RNG :

ANG

Test. In

O shall

the BIT

Progress: when a 1, the initiated BIT is in progress. A; ,.,

indicate that the initiated BIT was not in progress when :

results request was made. The test may. not lx? in “prO.9KeSS : :

either because BIT was never initiated or the testing is complete:

When TIP is a O, the TC (Testing Complete) bit needs tO be

examined.

System equipment GO/NO-GO status: Set to a O for GO; 1 for NO-GO.

Test CORIplete: Shall Indicate that initiated BIT has been run and

completed when a 1. Reset to O when the Radio Set Control leaves

the TEST position, when directed by the MIL-STD-1553 message 30

command, upon initiation of a new test step in the single-step

test mode.

Receiver-Transmitter GO/NO-Go Statu S: Set to O for GO.

Antenna GO/NO-GO status: Set to a O for GO.

CONFIG ID: System Configuration Identification: Shall indicate the

Receiver-Transmitter in the system per the code:

RSCEIVER-TRANSMITTER CONFIGURATION & g

RT-1250 (ARC-182) 00

RT-1250A (ARC-182) 01

RT-1556 without Applique (ARC-21O) 1 0

RT-1556 with Applique (ARC-21O) 11

Sm 1, 1.2: See definition in Second Data Byte in next paragraph.

30. 3.2.13.2 Second Data Bvte. The Second Data Byte (along with the last bit

of the First Data Byte) shall provide the three most likely

Receiver-Transmitter modules to have failed when a ReCeiVeK-Transmitted

failure has been detected during initiated BIT. SRA 1 shall be the most

likely failed module; SRA 2 shall be the second most likely; and SRA 3 shall

be the third most likely. The format of the data byte shall be (Note: the

last bit of the first byte is also shown for clarification) :

FIRST

DATA

m SECOND DATA BYTE

BIT NuMBER ,

clI~~Q_ L

SRA 1 SRA 2

~ ~ ~~ ~ ~

MSB LSB MSB LSB

I ---- (BINARY) ----- ---- (BINARY) -----
I 4 2 1 4 2 1

.,
..
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30.”3.2.13.3 Third Data’.Bvtie.” The third ”:.data :b~te shali “Pioiidti“in indicit~on’ “ ‘

of which equipments in the, system have repOrted a fault tO the

I “’” Receiver-Transmitte r.. When the equipments respective bit ‘is set to. a O, the

equipment shall not have reported a fault; a“ 1 ind; cates a reported fault.

The byte format shall be: . .... . . .,, .,

BIT NUMBER

~7~~L ALA

~ ~~ ~ ~ ~ & ~

where:

APF : CD-17 Applique fault.

RTF : RT-1556 ReCeiVer-TraflsMi tter fault.

Am: AM-7370 External high-power RF amplifier fault.

FF : F-1616 External

MTF : MT-6565 Failure

filter.

ASF : Antenna faUlt.

CUF : CV-4092 Antenna

tunable RF filter fault.

in the mount for the external amplifier and

Converter Unit fault.

30. 3.2.13.4 Fifth Data Bvte. The fifth data byte shall provide the module

and function being tested. The byte format shall be:

BIT WUMBER

~~~~~ AAL

MODULE FUNCTION

MSB L9B MS B LSB

-------- (BINARY) -------- -------- (aINARY) --------

8 4 2 1 8 4 2 1

30. 3.2.13.5 Sixth Data Bvte. The $ixth data byte ehall be the test number of

the test sequence being tested. The byte format shall be as follows:

BIT wOMBER

~~~~~ ALL

I
TEST wOMBER o

MSB LSB
----------------------- (~~~) ________________________

80 40 20 10 8 4 2 1

I NOTE: Range fOr RT te9tS 09 tO 99.
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30.3.2.14 Acknowled.ae Operational Date L&id Messi;i. This message. sh$il .be

returned to acknowledge the receipt by the Receive r<Transmitter of the

Operational Date Load ”.~ssage given in 30.2.2..15. The acknowledgment message

shall consist only of the Status byte of 30. 3.1 with no data bytes.

. .. .
30.3.2.15 Acknowledge Net U&ate Mis9aqe. The’ Acknowledge Net Update message

shall be sent to the Radio Set Control

1. In response to the Channel

Control if in an AJ mode.

2. In response the Net Update

Cent rol.

under any of the following conditions:

Update message (see 30.2.2. 6) from the

message (see 30.2.2.16) from the

3. In response to the Time Update Message

Cent rol if in an AJ made.

4. If the MIL-STD-1553 bus has provided a

The message shall contain four data bytes.

30.3.2 .15.1 First Data Byte. The

and tens digits of the net number

BIT

~ E..~

HUNDRSDS DIGIT

MSB LSB

--------- (BCD) ----------

800 400 200 100

first data byte

per the format:

NUMSER

(see 30.2.2.9) from the

net update.

shall return the hundreds

~LLL

TENS DIGIT

MSB LSB

‘-------- (BCD) ----------

80 40 20 10

30. 3.2.15.2 Second Data Byte. The second data bvte shall contain the units

digit of the net number and the fill status

the format:

BIT NUMBER

~ b--~~

UNITS DIGIT

for the requested net number per

2 ~~—
FILL STATUS

MSB LSB A B c D

--------- (BCD) ----------

8 4 2 1

fill status shall be provided by /the code:where the

FILL STATUS ~ ~ ~Q

All net AJ elements loaded, NB enabled 0000

WOD for KAvEQUICK I nOt loaded 0001

MWOD for HAVEQUICK 11 nOt loaded 0010

Transec variable for SINCGARS not loaded 0011

HAVEQUICK time not loaded 0100

SINCGARS time not loaded 010.1 ,.
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FILL” STATUS

:.’,””” . ...’”. ...
& ~ ~ ~.

Operational day not loaded 0110

Invalid net ID loaded 0111,

No HQI training” net loaded .“ 10””00

No HQII training net loaded 10 0.1:

NO vaiid fill for SINCGARS preset
. ..

10
..l .. .0

All net AJ elements loaded, WB enabled 1o11

Spare 1100

Spare 1101

Spare 1110

No fill data 1111

30. 3.2.15.3 Third Data Bvte. The third data byte shall contain the type of

AJ waveform to bB defined for the net. The format of this byte shall be:

where the waveforms shall be defined as:

WAVEFORM

Spare

Spa re

HAVEQUICK IIa

SINCGARS

HAVEQUICK I

HAVEQUICK II (NATO)

RAVSQUICK II (non-NATO)

No Fill

BIT NUNBER

~ g~~~~~Q

00000000

00000001

00000010

000 00011

000 00100

00 000101

00000110

111 11111

30. 3.2.15.4 Fourth Data Bvte. The fourth data byte shall contain

channel number per the format:

the preset

BIT NUNBER

~ ~ALL 2 ~~

CHANNEL NUNBER —

MS B LSB

---------------------- (BINARy) ----------------------

128 64 32 16 8 4 2 1

,“.
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APPENDIX B

RECEIVER-T”tiSMI TTER/ANTENNA

10. SCOPE

:. ... ,,,’, .
.... . .. ‘“. ,

,,

P@ FILTER BUS

I 10.1 q. This appendix details the requirements for the

receiver-transmitter antenna and filter bus. This appendix is

part of the specification.

,,,
‘,

... . . .
... ..., ,$.
,., ,.. .. . ...”.

a mandatory

20.
I This

1

30.

30.1

APPLI@13LE DCCUMENTS

section is not applicable to this appendix.

REQUI RSMENTS

General Description. The Receiver-Transmitter shall provide frequency

I information to the tunable antenna and tunable filter or anv other device

requiring the operating frequency. The fxequency word shall be Manchester

encoded and shall be transferred at a one megahertz rate.

30.2 Word Format. The frequency word shall consist of three synchronization

bits, sixteen data bits, and one parity bit. The weighing in megahertz of the

data

30.3

into

code

test

bits shall be as follows:

327.680 (MSB)

163.840

81.920

40.960

20.480

10.240

5.120

2.560

1.2s0

0.640

0.320

0.160

0.080

0.040

0.020

0.010 (LSB)

Test Format. The Receiver-Transmitter shall cause the antenna to go

a test mode to test the logic and tuning drivers by sending a frequency

outside the operating range. A code of 1101x ...x shall cause an all 11s

of the driver circuitry. A code of 111 OX. ..x shall be an all 0’s test.

.,
. .. .
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30.4’. Bus Levels. The bus 9hall tie differential;” “i’ 109iC”;l oh the True’ line

shall be 3. 4 volts minimum, 5 volts maximum. A logic O shall be 1.3 volts

maximum, o volts minimum. ” The” levels for the False line. shall, be the inverse

of” the True line. The: input impedance of the antenna or filter shall be

. .. .gr,eater than 400 OhMS. . ~ ‘“

I 30.5 Antenna Fault Format. The Receiver-Transmitter shall monitor the

Antenna Fault line, during normal operation, and through test to determine the

functional status of the antenna and converter unit Fault line interface is

specified in appendix D, J5 pin 29.

.,
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APPENDIX C ,.. , ,.. .

RECEIVER-TRANSMITTER/MI L-STD-1553 BUS

10. SCOPE

10.1 m. This appendix details the requirements for the

receiver-transmitter MI L-STD-1553 bus. This appendix is a mandatory part of

the specification.

20. APPLIQd3LE DCCUMSNTS

This section is not applicable to this appendix.

30. REQUIREMENTS

30.1 General Description. The ARC-21O (V) Receiver-Transmitter shall be able

to be controlled via a MI L-STD-1553 multiplex bus system. The

Receiver-Transmitter shall be a commanded unit in that it shall not send any

data on the bus unless specifically commanded by a message from the bus

system. The bus message structure shall be fixed by the software within the

Receiver-Transmitter. The following paragraphs describe the nv?ssage structure

unique to the Receiver-Transmitter. Standard broadcast commands and mode

messages are not described since they are available in the MIL-STD-15S3

document, but the Receiver-Transmitter shall comply with the standard ussages

and commands.

30.2 Receive Messaaes. The messages that the Receiver-Transmitter may

receive from the MI L-STD-1553 bus contain either command data or requests for

status data. The following messages shall be defined in the software within

the Receiver-Transmitter:

1. Message number 1 which provides frequency in the non-AJ mode, net

number in an AJ mode, mode information, preset channel, Maritime

information, Transec commands, date, and tima to the Receiver-

Transmitter. The message shall be defined for a command Word

followed by up to seven data words. The Connnand Word is defined

in 30.2.1. The data words are defined in 30.2.2 and the

associated subparagraphs. The Receiver-Transmitter shall aCCept

any numbar of data words as long as the word count in the Conmand

word agrees with the numbers of #data words sent. The

Receiver-TransIritter shall accept up to the first seven words and

shall discard any others. The first seven data words will be in

the order given in the following paragraphs. The

Receiver-Transmitter shall respond with the Statua Word defined in

30.3.1.
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2; Message number 2 req’uest”a frequency in the non-AJ mode, net ntimber

in an AJ mode, mode inforrmtion, preset channel, Maritime

in formation,. Transec” commands,” date, -and time frOm the

Receive r~Transmitter. The message contains only the connnand word.

The Receiver-irinsmitter “shall’ reply” with” Response’ Message 2 ““

formatted with the Status Word defined in 30.3.1 followed by the

data words defined in 30.3.2. The command word will designate the

number of data words to be returned by the Receiver-Transmitter.

Any number of words may be requested, but only seven response

words are defined. If less than seven words are requested, the

Receiver-Transmitter shall return that number in the order given

in 30.3.2. If more than seven status words are requested, the

Receiver-Transmitter shall return with the status word, the seven

defined data words, and then may fill the remaining words with

meaningless information.

3. Message number 3 provides fill data for the Receiver-Transmitter

non-AJ channels and the AJ data for the net fill in the ECCM

Applique. The first data word is always the Fill Command data

word followed by up to sixteen data words providing the fill data.

The Receiver-Transmitter shall respond with the Status Word

defined in 30.3.1.

4. Message Number 15 requests the test result status words defined in

30.3.3. The data words shall contain the random bit pattern

provided by the MIL-STD-1553 bua as a Part of messa9e 30, a

summary of the operational readiness status of the system, and

module test status and test numbers.

I

The Receiver-Transmitter shall reply with Response Message 15

formatted with the Status Word defined in 30.3.1 followed by the

data words defined in 30.3.3. The Command word designates the

number of status words to be returned by the Receiver-Transmitter.

Any number of words may be requested, but only eight data response

words are defined. If less than eight words are requested, the

Receiver-Transmitter shall return that number in the order given

in 30.3.3. If more than eight data words are requested, the

Receiver-Transmitter shall return with the status word, the eight

defined data words, and then may fill the remaining words with

meaningless information.

5. Message Number 30 initiates test modes and provides a random bit

pattern for test purp09es. The message format is the command word

followed by the two Data Words defined in 30.2.4. The

Receiver-Transmitter shall respond with the Status Word defined in

30.3.1.

Each word is made up of 16 bits where bit O is the first bit to be received.

The command word and the receive ccmunand data words are defined in the

following paragraphs.

.“ ... ..
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30 .2.1 tionnnand’wo’rd“Definition.
The .Covnti “o;* is defined @: . ‘., ~~...v

.01234-— —. —
TERMINAL .ADDRESS

MSB LSB
I ----- (~~~*~y) ------

43210

where the parameters

BIT NUMBER
~67891(I”il 1213L.Q

~ ,MSSSAGE SUBADDRESS WORD COUNT

MSB” LSB MSli LSB’

----- (BINARY) ------ ----- (BINARY) ------
4321043 210

within the word are defined:

TERMINAL ADDRESS: Address of the Receiver-Transmitter as strapped on the

I interface connector J2 on the Receiver-Transmitter:

BIT 4: J2-14

BIT 3: J2-12

BIT 2: J2-10

BIT 1: J2-7

BIT O: J2-1

NOTE : The Receiver-Transmitter also requires a

address to be strapped on J5-36 for odd parity.

parity bit for the

This is not a

requirement of MI L-STD-1553, but is due to the integrated circuit

bus interface device.

T/R: Tells the Receiver-Transmitter whether to send or receive a

message. If this bit is a O, the message is a receive command to

the Receiver-Transmitter and the WORD COUNT portion of the word

gives the number of data words that will be following the connnand

word If this bit is a 1, the Receiver-Transmitter ehall return

status and the WORD COUNT gives the number of data words to be

sent by the Receiver-Transmitter. The T/R bit will be a O for

message numbers 1, 3, and 30. The T/R bit will be a 1 for

messages 2 and 15.

f4ESSAGE SUBADDRESS : The number designatirlg a 9pecific message format

which is defined within the Receiver-Transmitter software.

Message numbers 1, 2, 3, 15, and 30 have been defined. (See 30.2

Received Messaqes. )

WORD COUNT : Number of data words that follows the command word if

the Receiver-Transmitter is to receive data (bit 5, T/R, a O) or

the number of. words the Receiver-Transmitter is to send if the

Receiver-Transmitter is to return data (bit 5, T/R a 1) .

30.2.2 Data Words for command Messaqe 1. The following describe the command

words to the Receiver-Transmitter.

30.2.2.1 Receive Command Data Word 1. This data word contains the command

frequency in single channel or preset load mode or the net information if in

an AJ load mode. The format for frequency in single channel or preset load

mode is:
. . . . .
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01234567 8’ 9 10 11 12 13 L=——— —— ———
TENS MHZ uNITS MHZ ~E~S Ml+Z 25 KHZ 100s MHZ

MSB LSB MSB LSB MSB LSB MSB LSB MSB: LSB

----- (BCD) ----- ~:--- (@CD) --,--- -,----(BCD) ----- (BINfiY) (BINARY)

80 “40 20 10 8 4“” 2 1 “.8 .4 .2 .1 50’25 200” ioo

The format for Data Word 1 when in an AJ load mode (bit 3 in Receive Command

Data Word 4 set to a 1 6 bit 1 of Word 3 set to a 1) is:

BIT NUMBER

01234567 ~LL~L&&L_=_— ——
HUNDREDS DIGIT TENS DIGIT UWITS DIGIT NOT USED

MSB LSB MSB LSB MSB LSB

----- (BAD) ----- ----- (BAD) ----- ----- (BAD) -----

800 400 200 100 80 40 20 10 8 4 2 1

30.2.2.2 Receive Command Data Word 2. This word provides the mode commands

for the Receiver-Transmitter having the following format:

BIT NUMBER

01234567 8 9 10 11 12 13 14 15——— —— ——— —.— ———
MODE SQL AM REs REs MO GM 2.5 SPARE OFFSET (KHZ) SPARE

AB KHZ SGN MAG BS

MSB LSB D A

10 5 T

where:

The MODE is determined by the coding:

MODE ~ ~

Tranmnit/receive 00

Transmit/receive plus guard receiver O 1
Undefined 1 0

Automatic Direction Find 1 1

SQL is the squelch command: O to disable squelch and 1 fDr squelch

enabled.

AM denotes AM (a logic O) or FM (logic 1).

RES are reserved bits that are not used. (These bits are used in the

ARC-182 .)

MO signifies the that the Receiver-Transmitter is to 0p3rate at a

Maritime offset from the transmit frequency if the selected transmit

frequency (either manual or preset channel) is a valid transmit Maritime

frequency. If the transmitter i9 not set at a valid transtit frequency,

there is no offset. A logic 1 enables the Maritime Off Set. NOTE : This

condition should not be confused with the Maritime Mode selected by bit

7 of Receive Data Word 3. This function is disabled when Maritime Mode

is selected.

,-,
.. . .
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~hdirsates thab “the ma;in ‘Cormiinicatfo.ni rece’i~er

,.

tune to the guard frequency applicable, for the band selected by the

manual or preset channel frequency. The applicable guard frequencies

are 243 MHZ for the bands 30-88, 156-17’4, or 225-400. *Z arid 121.5 MHz

for ‘the 1,08-156 MHZ band. When GN is a logic O, the main receiver tunes

‘to the normal” “commanded frequency. ‘When the fifiuil or preset frequency

is invalid, the 243 MHZ is selected.

2.5 KHZ offsets the base frequency an additional 2.5 KHZ from the offset

frequency.

I OFFSET is the number of 5 KHz increments that the frequency is to be

offset from the manually entered or preset base frequency which is in 25

I(Kz increments. The SGN bit is a 1 to add the offset to the base

frequency and is a O to subtract the offset from the base. The two bits

labeled MAG provides the magnitude of offset (binary coded) to add or

subtract from the base frequency.

B-D is the BEEP disable command. There are several functions fOr which

a BEEP tone in the intercommunication output is produced. This command

allows the user to disable this tone. The bit set to a 1 disables the

tone.

SAT is the command used in loading the non-AJ half-duplex channels 26

through 30. In these channels, separate transmit and receive

frequencies may be stored. SAT set to a 1 indicates that the frequency

to be stored in the designated channel is the transmit frequency while a

O indicates the receive frequency.

30.2.2.3 Receive Cormnand Data Word 3. Data Word 3 provides Preset and

Maritime information. The word format is:

BIT NUMBER

0123456 78 9 10 11 12 13 14 1s——— ——— ——— —
PRE LD CKANNEL NUMBER—— MR CO f4ARITIME CHANNSL WONBER

MSB LSB MSB LSB

----- (BINARY) ------ --------- (BINARY) ----------

168421 6432168421

where:

PRS indicates the Preset Mode (logic 1) or Manual Mode (logic O) . If

the Receiver-Transmitter is in the Preset Mode, the operating frequency

shall ba that frequency stored for the given Channel Number in the word,

not the frequency in Word 1.

If LDisal, PRS is al, and the radio is in the non-AJ mode, the

frequency given in Receive Command Data Word 1 is to be stored in the

Preset Channel. If the selected channel is 26 through 30, the SAT bit

in the second data word designates whether the frequency is a transmit

or receive frequency. If LO is a O, the frequency is not stored in a

preset channel. If in the AJ preset store mode, the net number is

...
152

L

Downloaded from http://www.everyspec.com



!“. .

I..... .....
MIL-R~29583,(AS) ;.,.“ ;: ‘.,,..., , .’ “ ‘“.

“. ..
,...,.. . ..’.. .- ..,.,....:,.. .. ..... . .,. .. ,’...

stored in”’the CD-1”7.’ Oniy HQ and “HQI; riet’q“i~ able ti”be loaded, .:” ‘“” “: ~ “;

CHANNEL NUMBER indicates the channel to use if in the Preset or AJ

modes. If in Preset and Load mode, this. indicates the channel that is ..

to be loaded with the frequency or net number. If in an AJ mode and an
ERF (EccM RemOte Fill), ia directed, this indicates the, communications

chanriel for the transfer. charinei 31, AJ’ or hon-A~; is SINCGARS Cm

channel. Channel 30, AJ, is SINCGARS Coldstart channel.

MR selects the Maritime Mode (logic 1) and the Receiver-Transmitter is

to use the frequencies stored according to the International Maritime

Channel Number assignments. There are two frequencies stored, one for

the coast transmitter and one for the ship’s transmitting frequency.

The Receiver-Transmitter is to select the coast frequency as the

transmitting frequency and the ship frequency for the receiving

frequency if the CO bit is a logic 1. If CO is a zero, the

Receiver-Transmitter becomes a ship station and reverses the frequency

sense.

The MARITINE CHANNEL NUMBER indicates the channel number to select if in

the Maritime mode. If the system is in an AJ mode and an ERF iS

directed, the Maritime Channel number bit positions indicate the

destination channel foc the ERF if the Receiver-Transmitter is receiving

and the source channel if transmitting.

30.2 .2.4 Receive Connnand Data Word 4. This data word provides conmands

related to the ECCAl functions. The format is:

BIT NuMBER

012346 7891011121314 155—— .— —
WAVE FORJ4 AJ MASTR TIME CMD EHF - DTV DTL TDLE

ABB ABC ABC

where:

WAVEFORM indicates the particular ECCM waveform that is to be stored in

an AJ preset if bit 1 Word 3 is set per the coding:

ECCM WAVEFORM

No change

Spare

Have Quick IIa

SINCGARS

Have Quick I

Have Quick II (NATO)

Have Quick 11 (non-NATO)

No Fill

~~ho
o 0

001

010

011

100

101

1110

111

● NOTE: SINCGARS waveform cannot be loaded.

AJ enables ECCM mcdes (logic 1) or places the Receiver-Transmitter in

single channel (logic O) .
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MASTk indicates that tihe system i< to “be a sI~~~s ~ster statidn’ ~hen’ “:

this bit is a 1.

The function performed” by the TIME CMD is detedned by” the code:
. .

FUNCTION “.

No time message

Receive time over

the air

Receive time from

the GPS input

Receive time from

the bus

Send time over the

air

Reset master time

to zero

Time request

Spare

The ERF functions are defined:

FUNCTION*

No ERF message

Receive Hopset

Receive Lockout Set

Send HopSet

Send Lockout set

~EJ”~
,,.

EVEN’T

000

0 0 1 Search for 1 minute for receipt

of time over the air.

O 1 0 Search for 1 minute for time at

the GPS input.

O 1 1 Update wrist watch time to

time given in Message 1,

Word 5.

100

101

110

111

~~~

000

001

010

011

100

Update time in Message 2, Word 5

to the time stored in the

Applique

EVENT

Receive HopSet on channel

given in the channel number

field in word 3 and store

in the channel given by the

Maritime channel in Word 3.

Receive Lockout set on

channel given in the channel

number field in word 3 and

store in the channel given

by the Maritime channel in

Word 3.

Send Hopset stored in the

channel given by the

Maritime channel in Word 3

over the channel given by

the channel number field.

Send Lockout set stored in

the channel given by the

Maritime channel in Word 3

over the channel given by

the channel number field.

I . . . . ‘,

I
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FUNCT”ION* ~ ~“~ ‘“
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EvEN’T

.Coldstart frequency 101 Tune to the frequency given

change by the receive Command Data

Word 1.

I .sp+re ,110 Valid in AJ channel 30.

Spare 111”

* NOTE: This field only valid if operating in a SINCGARS net.
I

LE, when a 1, selects the Late Entry mode to open the clock boundary for

a SINCGARS net.

~
DTV, when a one, verifies the HAVEQUICK mwod date for the day in the time

field of receive command data word 6. Verification indicated by tone in

headset.

DTL, when a one, indicates the day byte in the time field of the receive

command data word 6 is to be loaded as a HAvEQUICK MWOD date.

TD, when a Dne, selects the rt transmitter turn-down values defined in
I conunand message 3. A zero selects normal (default) turn-down values

defined within the RT.

30.2 .2.5 Receive Conmmnd Data Word 5. This word provides wristwatch time-of-
1

day in hours and minutes where hours is 24-hour time:

0123—.— —
TENS HOURS

MSB LSB
----- (~~~) -----

80 40 20 10

BIT NUMBER

45678 9 10 11 12 13 14 15—.— ——— ——— ———
vNITS HOURS TENS MINUTES uNITS MINUTES

MSB LSB MSB LSB MSB LSB

----- (BCD) ----- ----- (BcD) ----- ----- (BCD) -----

842 1 80 4020108421

30.2 .2.6 Receive command Data Word 6. This data word transfers the day and

zeroize with the format being:

----- (BCD) -----

80 40 20 10

Day Range is 00

BIT NUMBER

45678 9 10 11 12 13 14 15—— —— —— —— —— ——
uNITS DAYS ZEROIZE

FISB LSB1101OO 01

----- (BCD) -----

8421

to 99.

Zeroize byte set to (11010001) shall erase all AJ presets if the

Receiver-Transmitter is on. All other bit patterne aze ignored.

30.2 .2.7 Receive Con’anandData Word 7. This data word selects the scan

oneration with the format beina:—A._—. —.–

1“
. . . .. . . . . . .
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BIT NUMBER

0123456 7 “8 9 10 11 12 13 14- 15 C. B A SeleCtS.—— —_— ——— ——— -—— —
~ o 0 1 9can of

.CRA preiets

22-25.

I 30.2.3 Data Words for Command Messaae 3. Command Message 3 allows the

Receiver-Transmitter and Applique to be filled with fixed frequency preSet and

I AJ parameters over the MI L-STD-1553 bus. The message consists of a Fill

Cormnand Word followed by either eight or sixteen Fill Data Words.

30.2 .3.1 Receive Fill Cormnand Word, This data word provides the command

information for the fill data and has the format:

BIT NUMBER

01234567 8 9 10 11 12 13 14 15—— —— _— —— ——
00000000 OOOABCDE

where the coding for the designated bits are:

FUNCTION

No fill

Start fill

Receiver-Transmitter fill

Applique fill

End fill

Word-of-the-Day load

KAvEQuICK 11 training net

RF power turndown

SINCGARS Transec variable

& ~ ~ g ~

00000

00001

00010

00100

01000

10000

10010

10011

10100

All fill command words are followed by eight data words except the HAVEQUICK

11 training net, which is followed by sixteen data words.

30.2. 3.1.1 Procedure to Fill the Fixed Frequency Presets. The procedure to

fill the fixed frequency presets in the Receiver-Transmitter is as follows:

1. Send the Start Fill ccmnnmd. The eight data words that

follow the Start Fill command are the number of RT fill

packets, the CUE frequency, the Manual frequency and the

Coldstart frequency. These are defined in 30.2.3.2.1.

2. Send the Receiver-Transmitter Fill Command followed by eight

Preset Fill Words as defined in 30.2.3 .2.2 providing the

preset channel data.

3. COntinUe to send the Receiver-TransInitter Fill Command

followed by eight Preset Fill Words until all desired presets

are filled.
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4.” Send the End Fill Coad. In the first data word f611iwing :

this co-.nd the second byte contains toe check SUM of the

fill data teceived since the Start Fill command: Th”e seven

data words” following do. not have “any”significance and ‘Are to

be discarded. ,The,se words are not. included in the ‘Check sum.

30. 2.3.1.2 Procedure to Fill the AJ Parameters. The procedure to fill the

Applique with the AJ parameters is as follows:

1. Send the Start Fill command. If no RT fill is to be sent the

first data word after start fill contains zero. This message

is defined in 30.2.3.2.1.

2. Send the Applique Fill Command followed by eight AJ Fill

Words aa defined in 30.2 .3.3 providing the fill data.

3. Continue to send the Applique Fill Connnand followed by eight

AJ Fill Words until all desired information is filled.

4. Send the End Fill Command. In the first data word following

this command the second byte contains the Check sum of the

fill data received since the Start Fill command. The seven

data words following do not have any significance and are

discarded. These words are not included in the Check sum.

30.2 .3.1.3 Procedure to Fill Sinqle Function Parameters. The procedure to

fill the single functions (Word-of-the-Day, WAVECIUICK 11 training net, RF

power turndown, and SINCGARS Transec variable) is to send the appropriate Fill

Command word followed the corresponding Fill Data words given in 30.2.3.4. No

End Fill conunand or Check sum are required.

30.2 .3.2 Fixed Frecmencv Preset Fill Data Words. The eight fixed frequency

fill data words are grouped in eight-bit bytes per the following format:

BIT NUMBER

01234567 8 9 10 11 12 13 14 15.— —— —— —— — —— —— —
BYTE N BYTE N+l

where the bytes N and N+l are defined as:

DATA WORD

1

2

3

4

5

6

7

8

J_ N+ 1

0 -i

2 3

4 5

“6 79

8 9

10 11

12 13

14 15

‘s.

. . .
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Byte O provides the number of total eight-word packets in the
,,.

Receiver-Transmitter fill or the Block Number for the preset fill as
.. . described in the following paragraphs. The remaining 15 bytes are

divided into five groups of three bytes each. Each of the five groups ,., .

provide preiet data for a channel. The preset channel groupings are

bytes 1, 2; and 3; bytes 4; 5, and 6; bytes 7,’ 8, and 9; bytes “lo, 11,’ ‘ .“

and 12; and bytes 13, 14, and 15. In turn, the bytes within a group are

defined as the Most Significant Byte (MSB) , the Middle Byte (MOB) , and

the Least Significant Byte (LSB) as follows:

BYTE NL04BER

MSB MDB LSB

123

456

789

10 11 12

13 14 15

The format of each three-byte group is as follows:

MOST SIGNIFICANT BYTE (MSB)

BIT NUMBER WITHIN THE BYTE

7654321 0—— —— —— ——
TENS MRZ UNITS MHZ

MSB LSB MSB LSB

----- (BCD) ----- ----- (BCD) -----

804020108421

MIDDLE BYTE (MDB)

BIT NUMBER WITHIN THE BYTE

7654321 0—— —— —. ——
TENTHS MHZ 25 KHZ 100s MHZ

MSB LSB MSB LSB MSB LSB
----- (BAD) ----- (BINARY) (BINARY)
.B .4 .2 .1 50 25 200 100

LEAST SIGNIFICANT BYTE (LSB)

BIT NUMBER WITHIN THE BYTE

7654321 0—— ——— .——
OFFSET (KHZ) SPARS AM

SGN f4AG

MSB LSB

10 5

where the AM bit is set to a 1 for AM operation and to O for FM.

I 30.2.3 .2.1 Packet Number. The first eight data words sent for a

Receiver-Transmitter fill give the total number of eight-word zu3ssages that

will be sent over the MI L-STD-1553 bus for’ the Receiver-Transmitter fill.

Word 1 provides the number of packets in binary format. The byte group 1, 2,

and 3 provide the fill for the SINCGARS CUS frequency; byte group 4, 5 and 6
.. .
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provide” th”e fil”l for the manual frequency: “’and;“byte group “7 and 8 provide the

fill for the SINCGARS COLDSTART frequency. All other bytes are spare.

30.2 .3.2.2 Fixed. Frequency Preset Data Words ~ The fill message for the fix~d

frequency presets consist?. of a block number and. the data {see 30.2.3.2) for

five preset channels for the specifi”c block iuiber. Th& Rei&ivek-Tran”s’iitter

shall only change the presets assigned to the block received over the

MI L-STD-1553 bus. However, all preset within the received block shall be

changed. Therefore, even if only some of the presets are changed, the data

for all preset channels must be sent. The m?ssage is formatted in bytes as

described in 30.2 .3.2 where the bytes in the message have the following

format :

BYTE O

BLOCK

NOMBER

CODE

00010001

00100010

00110011

01000100

01010101

01100110

01110111

BYTES

1-3

PRESET

CHANNEL

1

.6

11

16

21

26 TX

28 Rx

BYTES

4-6

PRESET

CHAWNEL

2

7

12

17

22

26 RX

29 TX

BYTES

7-9

PRESET

CHAWNEL

3

8

13

18

23

27 TX

29 RX

BYTES

10-12

PRESET

CHANNEL

4

9

14

19

24

27 Rx

30 TX

BYTES

13-15

PRESET

CHANWEL

5

10

15

20

25

28 TX

30 R%

NOTE : Preset channels 26 through 30 are half-duplex channels that can

store separate transmit and receive frequencies. Even if both the

transmit and receive frequencies are the same, they shall be stored

separately.

30.2.3.3 AJ fill Data Words. The message for the fill of the Applique with

the AJ parameters is divided into eight-bit bytes as given in 30.2.3.2.

However, the format of the message structure is different than that of the

fixed frequency non-AJ presets. The format for the AJ information is:

1. First field byte is the code (10010110) for the Start of

Transmission of a data

2. The next field byte is

given in 30.2.3.3.1.

3. The next field byte is

group type.

a code for the Group Type of data as

the number in binary format of data

bytes for the group type that will follow.

4. The next set “of bytes contain the data for the Group Type.

The number of these bytes must agree with the count given in

the previous step. The data may span several massages. If

the data extends into another message, the data is continued

with the first byte of the next message, after the fill

command. There is no Group Type information.

. .
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.5. The next byte following the group data contains another Start

“of.;Tr&ISMiSSiOn code to indicate &he start of the next 9rouP

Of data. ..The ptiyiow steps w+ll be. repeated wf\h, tie start “.”

“o”fTransmission code, the code for the Group Type, the number

of data bytes, and. the data.

6. The preceding sequence will be continued until all data

groups have been transferred. ,, ..,.

7. At the message byte following the last data group, the End of

Transmission code (011001001) is given. The rest of the

bytes of the message after the End of Transmission code are

ignored by the Applique,

in the Check sum.

30.2 .3.3.1 APPlicwe AJ GrouP Type Codes.

data are :

GROUP CODE

00000000

00000001

00000010

00000011

00000100

00000101

00000110

00000111

00001000

00001001

00001010

00001011

00001100

00001101

00001110

00001111

00010000

00010001

00010010

00010011

00010100

00010101

00010110

00010111

00011000

00011001

00011010

00011011

00011100

00011110

00011111

00100000

00100001

00100010

00100011

00100100

but the remaining bytes are included

The codes for the various types of

AJ DATA TYPE

SINCGAP.S Transec Variable

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

Presets for AJ Channel

SINCGARS CUE Frequency

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

KAVSQUICK I Word-of-the-Day

SAVEQUICK II Words-of-the-Day (see Note)

KAVEQUICK II Training Net

SINCGARS Lockout Set 1

SINCGAAS Lockout Set 2

SINCGARS Lockout Set 3

SINCGAKS Lockout Set 4

SINCGARS Lockout Set 5

SINCGARS Lockout Set 6
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AJ DATA TYPE

SINCGARS Lockout Set 7

SINCGARS Lockout Set 8

SINCGARS waveshape and module data

HAVEQUICK waveshape and module data

I
NOTE : If all six words of the Words–of-the-Day are used, the header byte

included in the data fill of the first Word-of -the-Oay will be set to O.

If all six are not used, the data fields and header bytes for the unused

Words-of-the-Day positions will be set to O.

30 .2.3.4 Sinqle Function Oata Words. For the single functions

word-of-the–Day and the training nets, each word of the message is in the form

I

of a frequency with the following format:

BIT NUMBER

0123456 76 9 10 11 12 13 14 15

I

—— —— —— —— —— —— ——
TENS MWZ UNITS MRZ TENTHS MRZ 25 KHZ 100s MWZ

MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB

----- (BCO) ----- ----- (BCO) ----- ----- (BCD) ----- (BINARY) (BINARY)

804020108421 .8 .4 .2 .1 50 25 200 100

The RF power output under various conditions shall be able to be controlled

from the MIL-STD-1553 bus. Each byte of the message as described in 30.2.3.2

shall be able to control the RF power turndown under the following conditions:

m OPERATING CONDITION

o Normal operating conditions

1-4 Abnormal vSWR’S (range dependent)

5 Abnormal vSWR or temperature range

I
6 Abnormal VSWR or temperature range

7 Abnormal VSWR or low input supply power

A byte code of all 1’s provides full power output; a code of all 0’s will

reduce the power by approximately 20 dB. The internal Receiver-Transmitter

software shall have default values of the abnormal conditions which will

protect the radio. If a value higher than the default value for a given

condition is provided over the bus, the radio shall select the default. If

the bus supplied value is less than the default value, the radio shall use the

bus supplied value.

30.2.4 Data Words for Command Messaqe 30. The data words for message 30

initiate test modes and provide a random bit test pattern.

30.2. 4.1 Receive Cormnand Data Word 1. This word initiates tests within the

system and will have the fotit:

BIT NUMBER

01234567 8 9 10 11 12 13 14 15——— —— ——— ——— ——— ——
IBT SP MUX SSB SPARE

where:
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IBT transition frOm a O to a 1 initiates built-in-test

I
SP is a spare bit.

I MUX is a configuration bit which, when set to 1, inhibits use of the

Terminal Fault and Busy flags.

I SSB, when set to a 1 slang with IBT beinq set to 1, shall initiate a

single-step built-in-test One test step shall b> run with each command

message. In operation, the single-step test mode shall be initiated and

I the response message 15 from the Receiver-Transmitter will be monitored

for test complete before another single-step conunand will be given to

1

proceed to the next step.

30.2 .4.2 Receive Command Data Word 2. This data word is a random bit logic

pattern. It is used to test the transfer of data between the conmand center

and the Receiver-Transmitter.

30.3 Transmit Messaqes. The transmitted message from the

Receiver-Transmitter shall be a direct response to the received command. The

Receiver-Transmitter shall respond to MI L-sTD-1553B messages and mode codes

with a response gap of four to seven microseconds. The response shall be

compatible with MI L-STD-1553A bus formats. The ARC-21O shall be capable of

providing a valid response to any command up to a maximum rate of 20 times per

second. This means the minimum intermessaqe gap to assure valid response data

will be 50 milliseconds. The defined messages that the Receiver-Transmitter

shall transmit over the bus consist of a status word and up to eight data

words . The status response messages that shall be defined are:

1. Status response shall be always returned whenever the

Receiver-Transmitter is addressed. The status word, which

shall be the only message in response to receive command

message numbers 1, 3, and 30 is defined in 30.2.2, 30.2.3,

and 30.2.4 respectively.

Message number 2 shall provide the operating conditions

(frequency, mode, AJ information, etc. ) of the

Receiver-Transmitter. This message shall be in response to

transmit command message 2. The response shall contain the

status word and up to seven data words. The command message

can request any number of data words from the

Receiver-Transmitter. However, only the first seven words

are defined. If more than seven words are requested, the

Receiver-Transmitter shall send the requested number, but all

words beyond the seventh may be meaningless.

3. Message number 15 shall provide test result data and shall be

in response to transmit cobnnand message number 15. Eight

data words are defined for messaqe 15. The connmnd message

IMY reqUeSt any number and that number shall be returned by

the Receiver-Transmitter. Any words beyond the eighth may be

meaningless.
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AS with the command messages, each word shall contain 16 bits where bit O is

the most significant bit and the first bit to be transmitted. The status word

and the response data words are defined in the following paragraphs.

30 .3.1 Status Word Definition. A status word shall be always sent to

acknowledge the receipt of.‘a message addressed to the Receiver-Transmitter

except for broadcast commands. If there are format errors in the received

cDIIUMnd, the status word shall be suppressed. This message shall not contain

the SUBMSSSAGE ADDRESS or the WORD COUNT that is a part of the command

received message given in 30.2.1. The format of the status word shall be:

BIT NUMBER

01234567 8 9 10 11 12 13 14 15——— ——. .—— —.— ——— —
TERMINAL ADDRSSS ME INS SR ST2 ST1 STII BCR B.$y S/F DBA T/F——— ——— ——

MSB LSB

----- (BINARY) ------

43210

where the parameters within the word shall be defined:

TEF041NAL AODRBSS: Same as that described for the command word in

30.2.1.

ME: Message errDr. Shall be set to a 1 if an an illegal command

messages is received, if there was an error in the

subaddress, or if the word count does not agree with the

number of words received.

INS : Instrumentation bit which shall not be used and is always O.

SR: Service request which shall not be used and is always O.

ST2, ST1, STO: Not used and are always O.

BCR : Broadcast command received. When a broadcast command is

received, the Receiver-Transmitter shall set this bit to 1,

but shall not respc.nd over the bus until a command is

directly addressed to the Receiver-Transmitter requesting

data.

BSY : Shall be set to a 1 if

busy and cannot accept

S/F: System fault flag that

RadiD Sy9tem fault.

DSA : Dynamic bus acceptance

o.

T/F: Set to a 1 if there is

30.3.2 Oata Words for Response Messaqe

the Receiver-Transmitter terminal is

commands.

shall be set to a 1 if there is a

which shall not be used and is

a fault in the bus terminal.

2-. The following describe the

9et to

data

words that shall be sent by the Receiver-Transmitter in response to a request

for data:

,.
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30.3.2.1. Transmit Response Data Word 1. This data word shall provide the

actual operating frequency in the nOn-AJ mode or AJ net number if in an AJ

I mode. The format for frequency in a nOn-AJ mode shall be:

BIT NUMBER

0123456 7—— —— —
TENS MHZ UNITS MHZ

MSB LSB MSB LSB

----- (BAD) ----- ----- (BAD) ----;

804 O2O1O8’I21

The format for Data Word 1 when

9 10 11 12 13 MM8

TENTHS MWZ 25 KHZ 100s MKZ

MSB LSB MSB LSB MSB LSB

---;- (’BAD)”----- (BINARY) (BINARY)

.8 .4 .2 .1 50 25 200 100

in an AJ mode shall be:

0123——— .
HUNDREDS DIGIT

MSB LSB

----- (BCD) -----

800 400 200 100

BIT NUMBER

4567 91011121314&8——— —
TENS DIGIT UNITS DIGIT FILL STATUS

MSB LSB MSB LSB

----- (BCD) ----- ----- (BCD) -----

80402010842 1

where the FILL STATUS shall be defined as follows:

BIT NUMBER

FUNCTION

Everything loaded, Narrowband selected

(HAVEQUICK non-con ferencing selected)

word-of-the-Day for ~VEQUICK I not loaded

words-of-the-Day for wVEQUICK II not loaded

TWSEC for SINCGARS not loaded

HAVH2UICK Time not loaded

SINCGARS time not loaded

No Operational Day loaded

Invalid Net ID number loaded

No HAVEQUICK I training net loaded

No HAVEQUICK 11 training net loaded

No valid fill for SINCGARS preset

Everything loaded, Wideband selected

(WAVEQUICK Con ferencing selected)

Spa re

Spare

Spa re

No Fill data

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

0

0

0

1

1

1

1

0

0

0

0

1

1

1

1

0

1

1

0

0

1

1

0

0

1

1

0

0

1

1

g
o

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

30.3 .2.2 Transmit Resnonse Data Word 2. This data word shall provide the

operating mode information of the Receiver-Transmitter. The word format shall

be as follows:

BIT NUMBER

O1z 34567 891011M~W~——— —
MODE =K==saum & OFFSET CONFIG

AB KHZ IWO IWO SGN ~G Q

MSB LSB
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where:

The MODE shall be indicated by the coding:

MODE &B’

Transmit/receive o T

Transmit/receive plus guard receiver O 1

Undefined 1 0

Automatic Direction Find 1 1

SQL shall be the state of Receive Connnand Message 1 Data Word 2,

30.2.2.2.

AM shall denote the state of Receive Command Message 1 Data Word 2,

30.2.2.2.

The RX bit shall indicate that the Receiver-Transmitter

mode if set to a 1 and in the transmit mode if reset to

IF, when a logic 1 indicates an invalid frequency which

out of band. This means any frequency below 30.000 MHZ,

is in the receive

a o.

is any frequency

between 88.000

and 107.975 MHZ, 174.001 to 224.975 MHZ, and above 400.000 MHZ.

MO shall signify the that the Receiver-Transmitter is operating at a

Maritime offset from the transmit frequency if the selected transmit

frequency (either manual or preset channel) is a valid transmit Maritime

frequency. If the transmitter is not set at a valid transmit frequenCy,

there shall be no offset. A logic 1 shall indicate the Maritime offset.

NOTE : This condition should not be confused with the Maritime Mode where the

Maritime channel is selected.

GM being a logic 1 shall indicate that the main communications receiver

is tuned to the guard frequency applicable for the band selected by the

manual or preset channel frequency. The applicable guard frequencies are

243 MHz for the bands 30-88, 156-174, or 225-400 MHz and 121.5 MHz for

the 108-156 MHZ band. When GM is a logic O, the main receiver shall

tuned to the normal commanded frequency.

2.5 KHZ shall be 2.5 KHZ offset of the operational frequency.

SQL IWO shall be set to a O if squelch is enabled.

AM IWO shall be set to a O if the Receiver-Transmitter is in the AM mode

and to a 1 if in the’FM mode.

OFFSET shall be the number of 5 KRZ increments that the operating

frequency is offset from the manually entered or preset base frequency

which is in 25 KHz increments. The SGN bit shall be a 1 to indicated

that the offset is added to the base frequency and a O to indicate that

the offset is wbtracted from the base. The two bits labeled MAG shall

provide the magnitude of offset (binary coded) that is added or

subtracted from the base frequency.
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CONFIG ID shall provide the type of Receiver-Transmitter that is in the

system:

RECEIVER-TRANSMITTER TYPE ~ BIT 15

RT-1250 o 0

RT-1250A o 1

Configuration per Word 7 1 0

not used 1 1.

30.3.2.3 Transmit Response Data Word 3. Data Word 3 shall provide Preset and

Maritime information within the Receiver-Transmitter. The word format shall

be:

BIT NUNBER
O1z 34567 89101112131415—— —— ——

PRE LD CRANWEL NIJ!4BER m co MARITIME CHANNEL NUMBER

MSB LSB MSB LSB

----- IBINARY) ------
168421

--------- (BINARY) ----------

6432168421

Mode (logic 1) or Manual Mode (logic O) .

where:

PRS shall indicate the Preset

If the Receiver-Transmitter is in the Preset Mode, the operating

frequency (or Net in an AJ mode) shall be that frequency (or Net] stored

for the given Channel Number in the word, and shall be reported in Word

1.

If LD is a 1 the radio shall have stored the frequency (or net) given in

word 1 in the Channel given in Word 3.

CHANNEL NuMBER shall indicate the operating channel if in the Preset or

AJ modes. Word 1 shall indicate the frequency or net of operation.

t4R if a logic 1 shall indicate that the Receiver-Transmitter is in the

Maritime Mode. The Receiver-Transmitter shall use the frequencies stored

according to the International Maritime Channel Number assignments.

There shall be two frequencies stored, one for the coast transmitter and

one for the ship’ s transmitting frequency. The Receiver-Transmitter

shall use the coast frequencies as the transmitting frequency and the

ship frequency for the receiving frequency if the CO bit is a logic 1.

If CO is a zero, the Receiver-Transmitter shall be acting as a ship

station and the frequency sense is reversed.

The MARITIME CRANNEL NUMBER shall indicate the operating Maritime channel

number if in the Maritime mode. If the systam is in an AJ mode and an

ERF is directed, the Maritime Channel number bit positions shall indicate

the destination channel for the ERF if’ the Receiver-Transmitter is

receiving and the source channel if transmitting.

30. 3.2.4 Transmit ReSPOflSe Data Word 4. Oata Word 4 shall provide the actual

AJ operational function of the Receiver-Transmitter. The format shall be:
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BIT NUMBER

01234567 891011W~~ ~——— ———
WAVEFORM TDS TDR LES AJ “AJ - FILL PROCESS CUE TIM ERF

A!3C SEL ‘FIAS D ACT RCV RCVA B C __— —

where:

WAVEFORM shall be the actual ECCM waveform under which the Receiver-

Transmitter is operating:

ECCM WAVEFORM ~g~

Spare

Spare

HAVEQUICK IIa

SINCGARS

HAVEQUICK I

HAVEQUICK 11 (NATO)

HAVEQUICK II (non-NATO)
No Fill

000

001

010

011

100

101

110

111

TDS set to a 1 shall indicate that the Receiver-Transmitter is using RF

power output turn-down tables in accordance with those supplied over the

MI L-STD–1553 bus. If TDS is set to O, the Receiver-Transmitter shall be

using the tables stored within the Receiver-Transmitter software.

TDR set to a 1 shall indicate that the Receiver-Transmitter has received

RF power output turn-down tables over the MIL-sTD-1553 bus.

LES set to a 1 shall signify that Late Entry into a SINCGARS net has been

selected.

AJ SEL set to a 1 shall indicate that the Receiver-Transmitter is in an

AJ mode.

AJ MAS set to a 1 shall indicate that the radiO system is 0Peratin9 as a

SINCGARS master station.

The FILL PROCESS shall indicate the status of the Fill operation per the

following code:

FUNCTION &~~g EVENT

NO Fill Operation O 0 0 0 Reset, power-on

Fill in process O 0 0 1 Start Fill command has been

received, but End Fill

‘ processing has not been

completed.

Fill failed O 0 1 0 Calculated check sum did not

equal check sum received on

bus .

Fill failed O 0 1 1 Applique indicates

validity process failed.
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FUNCTION figr3~

Fill completed 0100

passed

Zeroize 010”1

complete

EVENT

Applique indicates Fill
complete and passed.

Applique memory erase has been
completed.

CUE ACT set to a 1 shall indicate there is activity on the CUE channel.

TIM RCV set to a 1 shall denote that time has been received.

ERF RCV shall be set to a 1 when the Receiver-Transmitter is in the ERF

receive mode.

30.3 .2.5 Transmit Response Data Word 5. This data word shall return the

hours and minutes of the wristwatch time that is stored in the Applique for

SINCGARS operation where hours is 24-hour time:

BIT NUMBER

O 1 2 3 4 5 6 ~ ~~~~~~~~—— .—
TENS HoURS UNITS HOORS TENS MINOTES UNITS MINuTES

MSB LSB MSB LSB MSB LSB MSB LSB

----- (BAD) ----- ----- (BAD) ----- ----- (BAD) ----- ----- (BAD) -----

804020108421 804 IJ2010 8421

30.3 .2.6 Transmit Response Data Word 6. This data word shall return the day

of the month that is stored in the Applique for SINCGARS operation and the

scan operation status with the format being:

BIT NUf4BER

01234567 .9J?_~LK&E=_—— ———
TENS DAYS UNITS DAYS SPARE DWELL SCAN

MSB LSB MSB LSB CBA

----- (BAD) ----- ----- (BAD) -----

804020108421

SCAN CBA indicates scan mode selected. Dwell set to 1 indicates active

receive on current frequency in Word 1.

30. 3.2.7 Transmit Response Data Word 1. This word shall provide the system

configuration or revision and the ARC-21O Receiver-Transmitter identification

according to the format:

BIT NUMBER

01234567 89~~KLtiL——— ———
SYSTEM CONFIGURATION SYSTEM ID

where the first release of the system shall have a System Configuration of O

and will be incremented with each successive revision. The System

Identification shall be 0001 for an RT-1556 Receiver-Transmitter alone and

0010 for an RT-1556 with a CD-17 Applique.

30. 3.3 Data Words for Response Messaae 15. The following describe the data

words that shall be sent by the Receiver-Transmitter in response to a request

for teat and configuration data:

. .
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30 .3.3.1 Transmit Response Data Word 1. This data word shall be the random

bit pattern that was received as Receive Command Message 30 Data Word 2

defined in 30.2.4.2. The pattern shall be. returned during the test mode to

enable the MI L–STD-1553 bus controller to check the interface with the

Receiver-Transmitter.

30 .3.3.2 Transmit Resuonse Data Word 2. This data word shall return test

statu,s,and shall have the following format:

BIT NUMBER

01234567 89101112131415.—. ———
TIP EGN TCM RGN AGN CONFIG SRA NO 1 ID SRA NO 2 ID SRA NO 3 ID

Q ABC ABCA BC

where:

TIP shall be a 1 for Built-in-Test (BIT) in progress.

EGN shall be a O if the system is in a GO condition and a 1 for a NO-GO

condition.

TCN shall be a 1 if BIT is complete.

RGN shall be a O if the Receiver-Transmitter is in a GO condition.

AGN shall be a O if the antenna subsystem is in a GO condition.

CONFIG ID shall be the system configuration as given by the code:

RSCEIVER-TRANSMITTER TYPE ~ ~

RT-1250 o 0

RT-1250A o 1

Configuration per Word 5 1 0

Not used

SRA NO 1 ID shall be the code for

Receive r-Tran3rritter.

SRA NO 2 ID shall be the code for

the Receiver-Transmitter.

SRA NO 3 ID shall be the code for

Receiver-Transmitter.

The codes for the SRAS within the

SRA

External to RT

Chaesis

Power Amplifier

COntrDl

Power Supply

Synthesizer

Receiver

Guard Receiver

Jii~

000

001

010

011

1 00

101

1 10

1 1 1

1 1

the most likely failed SRA in the

the second most likely failed SAA in

the third most likely failed SRA in the

Receiver-Transmitter shall be:
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30. 3.3.3 Transmit ResPonse Data Word 3. This word shall be used to report

the fault status of each of the units in the system. If there is a fault in a

unit, its respective bit in the following format shall be set to a 1.

Otherwise, the bit shall be a O for a properly operating unit

BIT NUNSER

0123456 78 9 10 11 12 13 14 15——— ——— ——— ———
APP RT - HPA FIL MT AWT ACU SPARE

where the units shall be defined as:

APP : Applique.

RT : Receiver-Transmitter only, not considering the Applique.

HPA : High Power Amplifier an the EMC system (future growth) .

FIL: Filter in the EMC system (future growth) .

MT: Mount in the EMC system (future growth) .

ANT: Antenna.

ACU : Antenna Converter.

30. 3.3.4 Transmit ResPonse Data Word 4. This data word provides results of

detailed tests of the Receiver–Transmitter. The format shall be:

BIT WUMBER

01234567 L3!3LMKUWQ—— —— —
ITEM UNDER TEST TEST ELEMSNT TEST NUMBER

MSB LSB MSB LSB MSB LSB

---( BINARY )---- ---( BINARY )---- ------------- (BAD) -------------

604020108421

where:

ITEM UNDER TEST shall be a major element within the Receiver-Transmitter

such as a Shop Replaceable Unit (SW) OK a card within an sm.

TEST ELEMENT shall be a subgroup of the major element such as a card if

the major element was an SRA or a gate array if the major element was an

SRA or a card.

TEST NUMBER shall be the specific test number where a 9eries of tests may

be performed.

30.3.3.5 Transmit ResPonse Data Word 5. This word shall provide tbe system

configuration or revision and’ the ARC-21O Receiver-Transmitter identification.

It shall provide the same information as Recieve Command Message 2 Data Word 7

given in 30,3.2.7.

1“.’

I
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30 .3.3.6 Hardware and Software COnfiquration Data Words. Data Words 6, 7,

and 8 shall provide the C0nfi9urati0n revision. word 6 shall relate to the

Receiver-Transmitter; Word 7 to the PN portion of ‘the Applique; and Word 8

to the SYNC portion of the” Applique. The format for each word shall be as

follows :

EIT NUNBER

0123456”7 89101112MU~—— —— —
HARDWARS CONFIGURATION SOFTWARE CONFIGUPJiTION

MSB LSB MSB LSB

----------- (BINARY) ------------ ----------- (BINARY) ------------

The first release of the software will be coded O1O1H.
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APPENDIX D

INTERFACE DESCRIPTIONS

10. SCOPE

10.1 -. This appendix details the PIN assignment requirements for the

AN/ARC-210 (V) interface connectors. This appendix is a mandatory part of the

specification.

20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

30. R2QuI=NTS

30.1 Receiver-Transmitter Interfaces. The Receiver-Transmitter shall have

four multi-function interface connectors having the following functions:

1. Power.

2. Same functions (other than power) and same type as the non-ECCN

ARC-182 (i.e. the RT-1250A) .

3. The expanded functions of the ARc–182 ECCN radio.

4. Data/control transfer between the Receiver-Transmitter and the

Applique.

30.1.1 Power Connector.

PIN

!!CL@
11

21

31

41

5

61

Designation: J6

Part Number: D38999/20wA35PN

Mating Connector: D38999/26wA35sN

FUNCTION

+ 27.5 vDC Primary Power

Primary Power Return

Primary Power Return

CHASSIS GROUND

SPAR2

+ 27.5 vDC Primsry Power

172

CHARACTERISTICS

Primary power (155W transmit

average)

Power/signal ground return for

primary

Power/signal ground return for

primary

Chassis ground

Primary power (155W transmit

average)
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30. 1.2 Compatible Control Connector

Designation: J2

Part Number: RPN 371-9037-010

Mating Connector: RPN 359-0677-040

PIN

~

1

2

3

4

5

6

7

8

9

10

11

12

13

14

LLQ
I

I

I

I

I

I

I

I

I

I

I

I

FUNCTION

1553 Terminal ADDRESS A

REsERVSD

REsERVED

SYSTEM OFF

SQUELCH DI SABLE

TONE TRANSMIT

1553 TERMINAL ADDRESS Al

CKASSIS GROUND

CHASSIS GROUND

1553 TERMINAL ADDRESS

PUSH TO TALK (KEY)

1553 TERMINAL ADDRESS

GuARD PRECEDENCE

1553 TERMINAL ADDRESS

. . .

CHARACTERISTICS

Open or ground for address. Ground

for RT1 and open for RT2 for two RTs

and one control. Sets 1553 terminal

address.

Open for RT off; ground to turn RT

on.

Open for normal squelch; ground or O

+1- 5 VDC sinking 5 ma to disable

squelch.

Open for no tone; ground or O +1- 5

vdc sinking 5 ma for 1000 Hz tone

modulation.

Open or ground for address. Sets

1553 Terminal Address.

Open or ground for address. Sets

1553 Terminal Address

Open for receive; ground or O +/- 5

vdc sinking 5 ma for transmit.

Open or ground for address. Sets

1553 Terminal Address.

Open for normal; ground or O +1- 5

vdc sinking 5 ma for 243 MHZ guard

monitor.

Open or ground for address. Sets

1553 Terminal Address.
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~

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Z.@

I

o

I

o

I

o

I

o

I

I

I

o

0

0

MIL-R-29583 (AS)

FuNCTION

RECEIVER SENSITIVITY

UHF BANC INDICATOR

X-MODE AUDIO SELECT

RT DATA HI

CONTROL DATA HI

ADF MODE INDICATOR

RESERVED

CASS/DICASS AUDIO

LOW VHF FM INDICATOR

RESERVED

TAKE CONTROL

RT DATA LO

CONTROL DATA LO

AM MODE INDICATOR

WIDEBAND RECEIVE

AUDIO OUTPUT

RESERVED

ADF AUDIO OUTPUT

CHARACTERISTICS

open for normal; ground or O +1- 1

vdc sinking 5 ma to reduce receiver

sensitivity by 10 ds in the 108-174

NHZ band.

Open for VHF; ground’ or O L 1.3v

sinking 100 ma for UHF.

Open for plain text: ground or O +1-
5 vdc sinking 5 ma for X-mode audio.

Differential Aperiodic pulse train;

v-low: O-1 v; V-high: 3.4-5 v.

Differential Aperiodic pulse train;

V-low: O-1 v; V-high: 3.4-5 v.

open for normal; ground or O i 1. 3V

sinking 100 ma for ADF.

0.5 v rms, 1000-50000 Hz for 90%

modulation.

open for normal; ground or O i 1.3V

sinking 100 ma for FM in 30-88 MHz

band.

Open for 1553 bus in control; ground

or O +/- 1 VDC sinking 5 ma for the

Remote Control

See Pin 18.

See Pin 19.

Open for FM mode; ground or O
sinking 100 ma for AM mode.

0.25-8.3 v mm for 90% AM or

+1- 8000 Hz FM deviation.

4 V pk-pk for 90%, 1OOO-HZ

modulation.

,..., . . .
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~

!!!LM2 FUNCTION

32 0 ERD HI

33”0 ERD LO

34 I IF BANOWIDTH CONTROL

35 SPARE

36 0 VOICE OUTPUT

150 OHMS

37 0 VOICE OUTPUT

600 OHMS

38 0 GUARD x-MODE AUDIO

OUTPUT

39 0 RSTRANSMI T CONTROL

40 I PZTRANSMIT AUDIO

INPUT

41 0 SYNCHRONIZED PTT

42 0 RETRANSMIT AUDIO

OUTPUT

43 I DELAYED PTT (KEY)

44 0 VOICE OUTPUT COMMON

45 0 MAIN RECEIVER AGC

46 0 GUARD RECEIVER AGC

47 I MIC AUDIO INPUT LO

48 I WIDEBAND TRANSMIT

AUDIO INPUT

49 1 MARITIME OFFSET

CHARACTERISTICS

Ready: pin 32 2-5 volts more

positive than pin 33; not ready: pin

33 2-5 volts more positive than Pin

32 or both open circuit.

See pin 32

Open for narrowband; ground or O +/-

5 vdc sinking 5 ma for wideband

mode.

200 mw for 30% AM or +/-2400 Hz

FM deviation.

250 mu for 30% AM or +/-2400 Hz FM

deviation.

0.15-0.45 v rms into 600 ohms for

30% AM at 1000 Hz.

open for no relay; ground or O i

1.3V sinking 100 ma for keying of

auto relay tran3missi0n.

6.5 +/- 1 volt to produce 90% AM or

+/-5600 FM deviation.

open for receive; ground or O L 1.3V

sinking 100 ma to key KY.

6.5 +/- 1 v rms for 30% AM Or

+/-2400 Hz FM deviation at 1000 Hz.

Open for receive; ground or O +/- 5

vdc sinking 5 ma for transmit mode.

Return for pins 36 and 37

Test point.

Test point.

Return of microphone input.

12 +/- 1 v pk-pk to produce 90% AM

or +/-5600 Hz deviation.

Open for normal; ground or O +/- 5

vdc sinking 5 ma for 4.6 MHz offset

on selected frequencies.
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PIN

mm

50

51 I

52 0

53 I

54

55 I

FUNCTION

SPARE

X-MODE RECEIVE AUOIO

INPUT

UNATTENOATEO AUDIO

MIC AUOIO INPUT HI

SPARE

CHASSIS GROUND

(OUTPUT)

6.5 +1- 1 v mus for 250 nm voice

output At pin 37.

30 .1.3 ECCM and Functions Control Connector.

Designation: J5

6.5 +/- 1 v rms for 30% AM or

+/-2400 Hz FM deviation at 1000 Hz.

0.25-1.5 v rms produces 90% AM or

+/-5600 Hz FM deviation; provides 16

v minimum microphone bias.

Chassis, shield ground.

PIN

g

1

2

3

4

5

6

7

8

9

10

11

L@

I

I

I

o

I

o

I

1/0

Part Number:

Mating Connector:

FUNCTION

SPARE

SPARE

SHIELD GROUND

SPARE INPUT 1

DS-101 LOGIC REF

SPARE OUTPUT 1

SPARE

HPA SIOETONE

PM MODE INDICATOR

ANTENNA TYPE

DS-101 DATA (+)

RPN 371-9037-020

RPN 359-0677-070

CHARACTERISTICS

Reserved for future growth.

Reserved for future growth.

Tied to chassis.

Reserved for future growth.

RT ground.

Reserved for future growth.

Reserved for future growth.

560 +1- 1S0 mv for 30% AM.

Open fOr AM; ground or O L 1.3V

sinking 100 ma for FM.

@en for passive antenna; short or O

1

+/- 1 vdc relative to ANTENNA

for tunable.

Aperiodic data: V-high: +3 to

relative to pin 5 REF: V-low:

+2 v relative to pin 5.

76
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PIN

~

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

L@

1

I/0

I

I

I

o

I

I/0

o

I

o

I

I

I

FUNCTION

GUARD ANTENNA SELECT

SPARE

SPARE

SPARE

SPARE

DS-101 DATA (-)

LOW LEVEL WB INPUT SELECT

ANTENNA RSFERENCE

DS-101 WAKEUP

ECCM Blanking

SPARE

SPARE

1553 DIRECT BuS A LO

sICCM MODE INDICATOR

AECEIVER INJECTION

BLANKING REFERENCE

SPARE OUTPUT 2

SQUELCH TONE DI SABLE

ANTENNA FAULT

zEROIZE

CHARACTERISTICS

Open for comm antenna; ground or O

+1- 5 VOC sinking 5 ma for Guard

antenna.

Reserved for future growth.

Reserved for future growth.

Reserved for future growth.

Reserved for future growth.

See pin 11 for levels.

Open for normal; ground or O +1-5

Vdc sinking 5 nm for Low Level

select.

Ground reference for Antenna
Converter unit.

Same level as Pin 5 for not busy; +5

v relative to Pin 5 prior to DS-101

Data Link.

0 ~ 1.3 v for RT blanked; open for

RT not blanked.

Reserved for future growth.

Balanced; transmit: 6-9 v pk-pk;

receive: 1.3-20 v pk-pk.

Open for normal; ground or ~ 1. 3V

sinking 100 ma for ECCM.

Grounded at source.

Reserved for future growth.

Open for tone: ground or O +1- 5 vdc

clinking 5 ma to disable tone.

Open for fault; short or O +1- 1 vdc

relative to ANTENNA REF for normal.

Open for normal; O ~ 1 Vdc to

Zeroize AJ data.
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31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

110

I

I

o

I

I

o

I

I

o

0

0

1/0

I/0

FUNCTION

1553 DIRECT BUS A HI

RECEIVER INJECTION

BLANKING SIGNAL

AUXILIARY CLOCK ENABLE”

HALF-DUPLEX INDICATOR

KY SQUELCH CONDITION

1553 TERMINAL ADDRESS PARITY

SPARE

SPARE

AGILE FILTER DATA

SATCOM TURJJ-DONN

GPS TIME OF DAY

TX MOOE INDICATOR

Lo

SPARE

SPARE

SPARE

AGILE FILTER DATA HI

IFM HI/LO SAND INDICATOR

1553 XFMR BUS A HI

1553 DIRECT BUS B HI

CHARACTERISTICS

See pin 24.

Mark: -4 to -6 v: space: +4 to +6 v.

External 12 - 15 vdc battery enables

Applique clock during RT off. Open

time lost 7 sec after power off.

Open for normal operation, O L 1.3

Vdc for Half-Duplex operation; sink

100 MA.

open for normal operation O 2 5 Vdc

for KY detected signal.

Open or ground for odd parity.

Enables 1553 Terminal Address.

Reserved for future growth.

Differential aperiodic data; V-low:

O - 1.3 v; V-high: 3.4 - 5 v.

Open for normal operation O ~ 1 V

for turn-down of PA RF output.

HAVE QUICK GPS PTTI in accordance
with ICD-GPS-060 Manchester II

serial format at 1667 BPS, TTL

Open for receive; O L 1.3 Vdc

sinking 100 ma for transmit.

See pin 39.

Ground or O +/- 1.3 vdc for 30 -

51.4 MHz; open for above 51.4 MHz.

Transmit: 18 - 27 v pk-pk;

Receive: 0.86 - 14 V Pk-pk.

See pin 24.
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PIN

mm

50 1/0

51 0

52 0

53 1/0

54 I/0

55 I/0

MIL-R-29583 (AS)

FUNCTION CHARACTERISTICS

1553 XFM17 BUS B HI See pin 48.

ANTENNA DATA HI See pin 39.

ANTEtWA DATA LO See pin 39.

1S53 XFMR BUS A LO See pin 48.

1S53 DIRECT BUS B LO See pin 24.

1553 XFNR BUS B HI See pin 48.

30.1.4 Applique Interface Connector.

PIN

a=
1

2 0

3 I

4 I

5 I

6 I

7 I

RT Designation: J7

RT Connector Part Number: ITT DDMAMF51S37-46

APPl~qe Connector Part N~er: ITT DDMAN51536-37

FUNCTION CHARACTERISTICS

SPARE Reserved for future growth.

CIPHER Logic O for secure mode; logic 1 for

plain text; see Note 1 for levels.

APP FREQUENCY Next frequency; level per Note 1.

AUDIO GND Audio return to Baseband circuits.

+7.5 V DC APP Regulated voltage from the RT.

APP RETFL4NSMIT Logic O for no signal present; logic

1 for signal: see Note 1 for levels.

HEADSET DATA Same signal as Pin 10 in non-ECCS4 or
HAVE QUICK I or II; logic O, level

De r Note 1, in SINCGARS non secure

8 I HEADSET AUDIO

9 I MONITOR FAULT

.–
mode; digital data stream, levels

per Note 1, in SINCGARS secure mode.

Same as Pin 10 in riOrI-ECCMmode;

levels per Note 3 in ECCM modes.

Ilogic O for Applique fault; logic 1

for normal; levels per Note 3.
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PIN

am FUNCTION

10 0 RCv AUOIO/DATA

11 0 FR2Q CLOCK

12 I P.SCEIVE ENABLE

13 0 UTC

14 0 NAIN SQ CONOITION

15 I FAEQ TRANSFER

16

17

18

19

20

21

22

0

I

o

I

o

CHARACTERISTICS

Gated detector outputs depending

upon mode (see Pins 35 and 40)

Audio levels for AM or FM per Note 3

in non-ECCM; AM audio or audio plus

8 KHz tone in Have Quick I or II; FM

audio in SINCGARS.

1 taiz, 25 pulse signal to clock the

next frequency from the Applique to

the RT; levels per Note 1.

Logic O for transmit mode; logic 1

for receive mode; levels per Note 1.

Universal Coordinated Time as

obtained from over-the-air (level

per Note 1) or GPS (leVel per Note

2) .

Logic O indicates received signal

signal below hardware-set level;

logic 1 if signal above level; logic

levels per Note 1.

Momentary pulse during blanked state

to initiate frequency word transfer;

levels per Note 1.

GUARD SQUELCH CONOITION Logic O indicates received signal

below hardware-set level; logic 1 if

signal above level; logic levels per

Note 1.

SATCOM MODEM MODE Logic O indicates normal operation.

Logic 1 indicates SATCOM modem

selected.

RECEIVE MODE Logic 1 in the receive mode; logic O

in the transmit mode; logic levels

per Note 1.

SPARE Reserved for future growth.

+16 V DC -P Regulated voltage from the RT.

SPARE Reserved for future growth.

BUFFERED DELYD PTT Logic O keys the transmitter; logic

1 in the receive mode; levels per

Note 1.

100
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PIN

m= FUNCTION

23 0 PTT APP

24 0 COMMAND APP

25 0 -12 v DC APP

26 0 CLOCK ENBL OUT

27 I APP DISCONNECT

28 I TRANSMIT AUDIO

29 0 MIC DATA

30 0 SYSTEM ASSET

31 1 TRANSMIT DATA

32 SPARE

33 I APP SYNC PTT

34 0 +5 V DC APP

35 0 RCV AUDIO AM

36 I ~BLANK

37 0 DIGITAL GW APP

38 0 SIGNAL GNO APP

CHARACTERISTICS

Logic O for ICS PTT unkeyed; logic 1

for ICS PTT keyed; levels per Note

1.

Data bus from the RT to the

Applique; lev&l S per Note 1.

Regulated voltage from the RT.

External battery hold-up for clock.

Ground for Applique connected; open

for Applique disconnected.

Audio same as Pin 41 in an AM ECCM

waveform (Have Quick I or II) ; 8 KHz

tone may be superimposed; Manchester

data for time-of-week transmission;

ground otherwise.

Digital data stream, 16 KBPS

maximum; level per Note 2.

Logic O for normal; logic 1 for

reset command; levels per Note 1.

Same as Pin 29 for nOn-ECCM or Have

Quick I or II; gate array signal in

SINCGARS; levels per Note 2.

Reserved for future growth.

Logic O to unkey the KY-58; logic 1

to key the KY; levels per Note 1.

Regulated voltage from the RT.

m detector audio output; level per

Note 3.

Logic O for transmit or receive

audio blanked; logic 1 for transmit

or receive audio enabled

(~ LANKED); see Note 1 for levels.

Signal ground, return to power

supply .

Signal ground, return to power

9upply .
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am

39 I

40 0

41 0

42 0

43 I

44 I
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FUNCTION CHARACTERISTICS

COMMAND RT Data bus from the Applique to the

RT; levels per Note 1.

RCV AUDIO FM FM detector audio output; level Per

Note 3,
.,.

MIC AUOIO Audio from microphone; O.5 v rms to

produce 30% AM or 5600 FM deviation.

+12 V DC APP Regulated voltage from the RT.

CONSTANT AGC Logic O for receiver to operate in a

constant gain mode; logic 1 for

normal receiver operation; levels

per Note 1.

APP RESET Logic 1 to reset applique; Logic O

for normal operation; levels per

Note 1.

Al 1010 110 MHz II 110.56 MHz IF output from receiver

or input to receiver in transmit

mode.

A2 o 10 MHZ REF 10 MHZ reference from synthesizer.

NOTES :

1. Signal source levels:

Logic O: 0 to 0.1 v at 1 microampere,

0.4 v maximum at 6 ma.

Logic 1: 4.85 to 5.1 v at -1 microampere,

4.1 v minimum at -6 ma.

2. TTL levels:

Logic O: 0.8 v maximum,

Logic 1: 2 v minimum.

3. Analog signal levels:

AM: 165 mv at 30%( modulation,

FM: 165 mv at 2400 Hz deviation.
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30.2 Remote Control Interface

Remote Control unit defined as

Designation:

Part Number:

Mating Connector:

PIN

~

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

L@
I

I

I

I

I

o

0

I

o

0

I

I

o

0

I

FuNCTION

+ 27.5 vOC Primary

MIL-R-29583 (AS)

There is one multi-pin connector on the

follows :

J1

RPN 359-0678-020

RPN 359-0677–030

Power

PANEL LAMP POWER-5V

PRIMARY POWER RETURN

UNATTENUATED AUDIO

RETURN

UNATTENUATED AUDIO HI

ATTENUATED AUOIO

ATTENUATED AUDIO

OPEN

+110 Voc

CONTROL DATA HI

SPARE

MIC AUOIO OUTPUT

CHASSIS GROUNll

PANEL LAMP POWER

WB/NB SELECT

ATTENuATED AUDIO

TAKE CONTROL

I 18 0 CONTROL DATA LO

150 OHMS

RSTUW

-28V

600 oRMS

CHARACTERISTICS

Primary power

AC or DC (use pin 2, 9, or 14, but

only one) .

Ground

Ground

6.5 +/-

+/-2400

lvrm.9f0r30%AN0r

Hz FM deviation at 1000 Hz.

200 mw FOR 30% am OR +/-2400 Hz FM

deviation.

Return for pins 6 and 16.

AC panel laInp voltage.

Differential aperiodic data;

V–1OW:O-1 v; V-high:3. 4-5 v.

Jumpered to pin 34.

Ground.

AC or DC; See pin

Jumper to pin 28.

250 IIIW FOR 30% am
deviation.

2.

OR +/-2400 HZ FM

Open for the Remote Control in

control; ground or O +/- 1 vdc

sinking 5 me for 1553 bus in

control.

See pin 10.
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I

PIN

~

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

m

I

I

I

I

I

o

I

o

1

I

o

I

I

I

FUNCTION

RT DATA HI

RT OATA LO

PANEL LAMP CONMON

SMC 2

SMC 3

CONTROL OFF

SMC 1

SYSTEM OFF

lCS PTT (OUT)

BASEBAND /DIPHASE SELECT

OPEN

OPEN

ICS PTT (IN)

SYNCHRONIZED PTT (OUT)

OPEN

MIC AUDIO IN

SYNCHRONIZE PTT (IN)

GUARD PRECEDENCE

RSSERVED

CHARACTERISTICS

Differential aperiodic data;

v-low: O-1 v; V-high: 3.4-5 v.

See pin 19.

Return for “pins:“2 and 14

Open for 1 RT and 1 Control; Ground

sinking 5 ma for 2 RTS and 1

Control.

Ground to open pulse; 30 ms for RT 1

commands; 80 MS for RT 2.

Open for mode switch in ““off”

position, ground ~ 1 V for any other

position.

Open.

Open for Control off: ground ~ 7 V

to turn Control on.

Jumper to pin 31.

Jumper to pin 15.

Jumper to pin 27.

Jumper to pin 35.

Jumper to pin 12.

Jumper to pin 32.

Open for normal; ground or O +/- 5

vdc sinking 5 ma for 243 MHz guard

monitor.

. ..
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30.3 Indicator Interface. The Indicator unit has one multi-pin connectoz

defined as follows:

Designation: J1

Part Number: RPN 359-0676-010

Mating Connector: RPN 359-0677-010

PIN

!&

1

2

3

4

5

6

7

8

9

10

11

12

13

m
I

I

I

I

I

I

I

I

F~”CTION

5-VOLT DISPLAY ILLUMINATION

28-VOLT DISPLAY ILLUMINATION

PANEL LAMP COMMON

POWER RSTUIUJ

ON/OFF CONTROL

+ 28 VDc

RESERVED

RESERVED

RT DATA (H)

RT DATA (L)

RsSERVED

SPARE

SPARE

CHARACTERISTICS

AC or DC (use pin 1 or 2, but not

both) .

AC or DC; See pin 1,

Return for pins 1 and 2.

Ground

Open for Indicator off; ground to

turn Indicator on.

Primary power

Differential aperiodic data;

V-1 OW: O-1 v; V-high: 3.4-5 v.

See pin 9.

,,
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waive any portion of the referenced document(s) or to amend contractual reauirementz.
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