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MIL-R-81876B(AS)
4 October 1988
SUPERSEDING
MIL-R-81876A({AS)
23 April 1987

MILITARY SPECIFICATION
RECEIVER-TRANSMITTER RADIO SET

AN/APX-100(V)

This specification is approved for use within the Naval Air
Systems Command, Department of the Navy, and is available for use

by all Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification establishes performance,
design, manufacture, and test requirements for the receiver-
transmitter radio set, AN/APX-100(V).

* 1.2 Classification. A variety of AN/APX-100(V) types is
provided to accomodate different platform mounting, control, and
lighting requirements (See 3.5.1.6 and 3.5.2.7):

Unit Iype

Console RT-1284 () /APX-100(V), RT-1285()/APX-100(V},
RT-1286() /APX-100(V), RT-1296()/APX-100(V),
RT-1426()/APX-100A(V), RT-1557()/APX-100{Vj},
RT-1558 () /APX-100 (V)

Bay RT-1157 () /APX-100(V), RT-1471()/APX-100(V)

Control C-10009/APX~100(V), C~10532/APX-100(V),
C-10533/APX~100(V), C-10534/APX-100(V),

Mount .-~ MT-4811/APX~-100(V)

Beneficial comments (recommerdations, additions, deletiors) and eny pertinent date which moy
be of wse {n {sproving this document should be addressed to: Comsarding Officer, Maval Afr
Engincering Center, Systems Engincering ond Stamxdardizatidn Department (SESD) Code 53,
Lekehurst, WJ O8733-5100 , by wsing the self-addressed Standordization Document [rprovemont
Proposal (DD Form 1426) oppearing at the end of this document or by letter.

AMSC N/A FSC 5821

DISTRIBUTION STATEMENT A: Approved for public release; distribu-
tion is unlimited
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specificatjons and standards. The followind specifi-
cations and standards form a part of this specification to the

extent specified herein. Unless otherwise specified, the issues
of these documents shall be those listed in the issue of the
Department of Defense Index of Specifications and Standards
(DODISS) and supplement thereto, cited in the solicitation.

SPECIFICATIONS
Federal
QQ-P-416 Plating, Cadmium (Electrodeposited)
Military
MIL~-C-172 Cases, Bases, Mounting; and
Mounts, Vibration
MIL-B-5087 Bonding, Electrical, and Lighting
Protection, for Aerospace Systems
MIL-W-5088 Wiring; Aerospace Vehicle
MIL-E-5400 Electronic Equipment, Aerospace,

Specification for

MIL-T-5422 Testing, Environmental,Airborne
Electronic and Associated Equipment

MIL-C-6781 Control Panel; Aircraft Equipment,
Rack or Console Mounted

MIL-P-7788 Panels, Informatien, Integrally
Illuminated

MIL-M-7793 Meter, Time Totalizing

MIL-E-17555 Electronic and Electrical Equipment,

Accessories, and Repair Parts,
Packaging and Packing of

MIL-T-18303 Test Procedures; Preproduction, Accep-
tance and Life for Aircraft Electronic
Equipment, Format for

MIL-N-18307 Nomenclature and Identification Name-
plates for Aeronautical Systems In-
cluding Joint Electronic Type Desig-
nated Systems and Associa*ed Support
Systems
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MIL-S5-19500

MIL-T-23103

MIL-C-25050

MIL-L-27160

MIL-C-38999

MIL-H-46855

MIL-P~55110

MIL-1L-85762

MIL-R-81876B(AS)

Semiconductor Devices, General
Specification for

Thermal Performance Evaluation
Airborne Electronic Equipment and
Systems; General Requirements for

Colors, Aeronautical Lights and Lighting
Equipment, General Requirement for

Lighting, Instrument, Integral, White,

h ]
General Specificaticn for

Connectors, Electrical, Circular, Mina-
ture, High Density, Quick-Disconnect,
Environment Resistant, Removable Crimp
and Hermetic Solder Contacts, General
Specification for

Human Engineering Requirements for
Military Systems, Equipment and
Facilities

Printed Wiring Boards
Lighting, Aircraft, Interior, AN/AVS-6,

Aviator's Night Vision Imaging System
(ANVIS) Compatible

S e
WS~-6536 Process Specification Procedures and
Requirements for Preparation and Sol-
dering of Electrical Connections
STANDARDS
Federal
FED-STD-595 Federal Standards Colors
Military

MIL-STD-129

MIL-STD-210

MIL-STD-275

MIL-STD-454

Marking for Shipment and Storage

Climatic Extremes for Military Equip-’
ment

Printed Wiring for Electronic Equipment

Standard General Requirements for
Electronic Equipment
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MIL~-STD-461

MIL-STD-462

MIL-STD-470

MIL-STD-471
MIL-STD-701
MIL-STD-704

MIL-STD-781

MIL-STD-785

MIL-STD-810

MIL-STD-883

MIL-STD-965

MIL-STD-1472

MIL-STD-1553

MIL-STD-2074

MIL-STD-2076

MIL-STD-2077

MIL-STD-2084

MS5-9140-3

MIL-R-81876B(AS)

Electromagnetic Emission and Suscepti-
bility Requirements for the Control of
Electromagnetic Interference

Electromagnetic Interference Character-
istics, Measurement of

Maintainability Program for Systems and
Equipment

Maintainability Demeonstration
List of Standard Semiconductor bevices
Alrcraft Electric Power Characteristics

Reliability Tests, Exponential

| o Y- I, WS W
visLrlipuuwvlion

Reliability Program for Systems and
Equipment Development and Production

Environmental Test Methods and Engineer-

ing Guidelines

Test Methods and Procedures for
Microelectronics

Parts Control Program

Human Engineering Design Criteria for
Military Systems, Equipment and Facili-
ties

Aircraft Internal Time Division Com~
mand/Response Multiplex Data Bus

Failure Classification for Reliabil-

ity Testing

Unit Under Test Compatibility with
Automatic Test Equipment, General
Requirements for

Test Program Sets, General Require-

‘ments for

Maintainability of Avionics and Elec-
tronic Systems and Equipment, General
Requirements for

Gasket-Type XIX Engine Accessory
Drive
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MS-14108-3 Fastner, Positive Self-Locking Case
Mounting, Electronic Equipment
MS-17321 Meter, Time Totalizing, Miniature,
Digital, 28 vdc
2.1.2 Qther Government Documents. The following other
Government document form a part of this specification to the
extent specified herein. Unless otherwise specified, the issue

shall be that in effect on the date of the solicitation.

\rmy Avionics Research and Development Activity

ICD8309 MIL-STD-1553 Interface Control Document
for RT-1471()/APX-100(V) IFF Radar
Receiver-Transmitter

(Copies of specifications, standards, and other Government
documents required by contractors in connection with specific
acquisition functions should be obtained from the contracting
activity or as directed by the contracting activity.)

2.2 0Order of precedence. In the event of a conflict between

the text of this specification and the references cited herein,
the text of this specification shall take precedence. Nothing
in this specification, however, shall supersede applicable laws
and regulations unless a specific exemption has been obtained.

J. REQUIREMENTS
3.1 First Articls. When specified in the contract (see

6.2.1), a sample shall be subjected to first article inspection
(see 4.3 and 6.4).

3.2 Parts. In the selection of parts, the prinme
considerations are fulfillment of performance regquirements,
logistics supportability, and reliability assurance in a cost
effective design. The following shall govern in parts selection.

a. Subassemblies shall be designed and fabricated to be
reparable. Maximum economic standardization of parts shall be
exercised. Parts selection shall be made in the following order
of precedence:

(1) Military Standard Parts shall be selected in
accordance with MIL-STD-454, Requirement 22.

(2) Nonstandard parts previously qualified for
other prograns.

{3) Nonstandard parts.
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b. Nonstandard parts and nonestablished reliability
military standard parts shall be screened to the regquirements of
the most similar military standard or standard nonestablished
reliability part. .

3.2.1 Nonstandard parts. Approval for the wuse of
nonstandard parts shall be in accordance with MIL-E-5400 and
MIL-STD-965, Procedure 1.

3.2.2 Microelectronic _device selection. Microelectronic
devices shall be selected and approved in accordance with
MIL-STD-454, Requirement 64.

3.2.3 Senmicenductor selecticon. Semiconductors shall conform
to MIL-S-19500 with preference to MIL-STD~701 types. Only JAN or
higher quality devices shall be used.

3.2.4 Modules. The electronic portions of the equipment
shall be functionally modularized in accordance with
MIL-STD-2084. Conformal coatings, encapsulants, embedments, or

potting material used with modular assemblies (containing
integrated circuits and discrete parts) shall be removable
without damage to the assembly.

* 3.3 Pesign_and construction. The equipment shall conform
with all applicable requirements of MIL-E-5400, MIL-STD-454 (less
Requirement 35), MIL-STD-275, and MIL-P-55110 for design,
construction and workmanship, and the manufacturing requirements
of WS-6536 for electrical soldering workmanship.

3.3.1 Total weight. Weight of the equipment, excluding
cables, shall be not greater than the following limits:

Unit Type ¥Weight(1b)

a. Console-mounted RT-()/APX-100(V) 8.4

b. Rack-mounted RT-1157() /APX=-100(V) 10.0

_ RT-1471()/APX-100(V) 10.0

c. Control C= () /APX-100(V) 1.7

d. Mount MT-4811/APX-100(V) 1.0
3.3.2 Reliability. Unless otherwise specified in the
contract or purchase order (see 6.2.1), the contractor shall
conduct a reliability program using MIL-STD-785. Task 104 of

MIL-STD-785 shall be implemented to establish and maintain a
closed~loop failure reporting system. This system shall identify
failure trends and patterns at all levels of assembly prior to
acceptance of the hardware and shall also identify failure trends
related to field failures throughout the contract period. The
reliability program shall include provisions for assuring the
reliability of any portion of the equipment supplied for use as
a spare or repair part.
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3.3.2.1 Opexrational stability. The equipment shall operate

with required performance for not 1less than the specified
(operating) time between failures without the necessity for
readjustment of any controls or realignment.

3.3.2.2 Operating life. The equipment shall have a total
operating 1life of 10,000 hours with no preventive or scheduled
maintenance required.

3.3.2.3 Storage life. The edquipment shall be designed to
meet performance and operating 1life requirements of the
specification after 5 years' storage under worldwide climatic
conditions specified in MIL-STD-210 when packaged in accordance
with MIL-E-17555.

3.3.2.4 (=] -t - ure
The equipment including any Built-In-Test (BIT) prov151ons shall
have a mean (operating) time between failures MTBF (80) of 1000
hours as specified in MIL-STD-781 when tested and accepted in
accordance with 4.3.12.

3.3.2.5 Time totalizing meter. Equipment-bay mounted RT

vt hall mondn .
UNits Snala Cognhxain a time-~-to ..allzi.. meter in accordance with

MIL-M-7793/M5§-17321, except as reconfigured to fit physically.
The meter shall be on the front face of the unit such that it
may be read without removing any covers or eguipment parts. The
meter shall:

a. record "ON" time including standby;
b. have an operational range of 0 to 9,999 hours:
c. shall not be resettable.

3.3.2.6 Safety. The equipment safety requirements shall be
in accordance with MIL-STD-454, Requirement 1, and MIL-STD-1472 .

3.3.3 c e connectors. The edquipment shall provide
for the use of cables and connectors in accordance with
MIL-E-5400.

3.3.3.1 Ipterconnecting cabling. The equipment shall be
capable of required operation using external wiring in accordance
with the applicable requirements of MIL-W-5088. The external

wiring shall be unshielded, except as necessary to meet
interference control requirements and provided that assembly of
cables and plugs can be accomplished easily. External cables and
that portion of connectors attached to the cables shall not be
supplied as part of the equipment.

3.3.3.2. Cconnectors. Connectors shall meet the environ-
mental and maintenance tooling requirements of MIL-C-38%99. The
design of connectors shall be such that improper assembly,
mating or installation is impossible. All external connectors,
for new RT units or controls, shall be scoop-proof, have cadmium
plating finish in accordance with QQ-P-416 (over a suitable
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underplating) to withstand a S00 hour salt spray test, and
provide 360 degrees circumferential grounding technigues for
grounding prior to contact engagement. Non-scoop-proof connectors
used on previously designed RT or contrels shall not be changed.

3.3.4 Control panels. All control panels shall conform to
the applicable requirements of MIL-C-6781 (Type 1) to the extent
specified herein. If changed from a previously qualified design,
the configuration of the panel shall be acceptable to the
procuring activity prior to first article testing.

3.3.4.1 Watertightness. That portion of the panel in front
of the control mounting surfaces shall be watertight when tested
in accordance with Method 512.2 of MIL-STD-810. Water
condensation may occur within the equipment; however, performance
shall not be degqgraded due to water condensation. All water
condensate shall be allowed to escape.

* 3.3.4.2 control panel lighting. Console mounted units and
remote control panels shall conform to MIL-P-7788, Class 1-R,
1-w, or 1-BW, or Air Force White( in accordance with
MIL-L-27160), with either 5 or 28 wvolt (ac and dc) lamps
installed. Separate input power pins shall be provided for the
two lighting systems. Color of panel 1lighting shall be in
accordance with MIL-C=-25050. (See 3.5.1.6 and 3.5.2.7 for
available color options.) ANVIS panels shall be illuminated in
accordance with MIL-L-85762 with glare resistant lens.

3.3.5 _ Interchangeability. The equipment shall meet the
interchangeability requirements of MIL-E-5400.

3.3.6 Interference control. Generation of radiec inter-
ference by the equipment, and vulnerability of the equipment to
radio interference, shall be contreolled within the combined
severest, limits of MIL-STD-461, Notices 3 and 4, tests CEO1,
CEO2, CEO03, CEO4, CEOS5, CEO6, CSOl, CS02, CS03, CS04, Cs506, RSO02,
RSO3, REO2, and REO2.1 as modified below, and when tested in
accordance with 4.3.11.

a. CS04. Spurious signal rejection shall be as
specified in 3.4.22.6.

b. RSO03. Frequency range and maximum field levels
shall be as follows:

Equipment
Fregquency Range Bay RT{V/M) Console RT(V/M)
a. 10 KHz to 200 MHz 40 20
b. 200 MHz to 450 MH:z 65 20
Cc. 450 MHz to 1000 MHz 40 20
d. 1000 MHz to 12 GH:z 100 20
e. 12 GHz to 40 GHz 0.5 0.5
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* c. CEO6. The transmitter spurious output level
(key-down) shall be at 1least 100 dB down relative to the
fundamental for all extraneous and harmonic emissions less than
1035 MHz and greater than the third harmonic, and shall be 80 dB
and 100 dB down for the second and third harmonics, respectively.
These limits shall apply throughout the range of 0.15 MHz to 11.0
GHz, except at the fundamental, fo + 5 percent, where these
limits may be exceeded. Receiver spurious output at 1090 + 4
MHz, with the equipment in Standby or Normal but not
transmitting, shall be not greater than 15 dB microvolts/1 MHz
and 36 4B microvolts/1 MHz at all other frequencies.

1T 1T & 1 Cannartar nin acaianmante Tnanfar ag nractical
Fedeoa SLORNNCCLOX PAN 88BAGIINSdYS.  2ABOLAI Qb platilial

connector pin assignments shall be such that the most susceptible
circuits shall be on pins located at the connector center with
less susceptible circuits graduated outward. Contacts carrying
interference sources and power wiring shall be located on or near
the connector periphery.

3.3.6.2 Groundina and bonding. All rack and console
mounted units shall be electrically grounded in accordance with
MIL-C-6781. Bonding to an external ground plane shall be in
accordance with MIL-B-5087, Class R, requirements. Direct
current (dc) bonding resistance to chassis, for console and
control panel connectors and components, and resistance to the
external ground plane through any mounting provisions, shall not
exceed 2.5 milliohms.

3.3.7 Maintaipnability. When specified in the contract (see
6.2.1), a Maintainability Program shall be conducted in
accordance with MIL-STD-470 (Task 104). Construction and

packaging, provisions for test points, and other maintainability

parameters, shall be in accordance with MIL-STD-2084. Built-in-
test performance shall be in accordance with 3.4.19.

3.3.7.1 Maintaipnability  desiqn. All electrical or
electronic c¢ircuits and parts shall be packaged on replaceable
and reparable, plug-in modules. Circuit breakers, indicators,
and other items which may logically be bolted and soldered, or
otherwise more rigidly electrically and mechanically fastened to
the control housing or equipment chassis shall not be considered
modules. SRAs (Shop Replaceablie Assemblies) shall be QRAs (Quick
Replaceable Assemblies) as specified in MIL-STD-2076. SRA
arrangement shall be such that access to any SRA does not require
removal of adjacent SRAs or parts other than access panels. The
use of a special tool or tools for SRA removal is prohibited.
All access panels and dust covers shall be retained by captive
fasteners. Modules and connectors shall be Kkeyed to prevent

improper insertion. Fuses may be used in 1lieu of circuit
breakers.
3.3.7.2 Adjustments. No adjustment or alignment shall be

required at the organizational maintenance level. If required at
a higher maintenance level (intermediate or depot), adjustment or



Downloaded from http://www.everyspec.com

MIL-R-81876B(AS)

alignment shall not require the removal of the part to be
adjusted or aligned, or of the hardware element to which it is
attached.

3.3.7.3 ATE compatibility. The equipment shall be
compatible with the Weapon System Test Station AN/USM-467.

Access to maintenance test points shall be via gquick-removable
panels. Any buffering of these test points required for
compatibility with the AN/USM-467 shall be accomplished in the
Interconnecting Device of the Test Program Set.

3.3.7.4 Test program sets. Test Program Sets, when
specified in the contract (see 6.2.1) shall be furnished in-

accordance with MIL-STD-2077. When changes to the equipment are
made which will affect the test fault diagnosis procedure,
changes required to the existing Test Program Sets shall be
addressed in the equipment change proposal. Insofar as possible,
hardware changes shall be designed to not affect previously
delivered Test Program Sets.

3.3.7.5 Human factors. MIL-STD~1472 and MIL-H-46855 shall
be used as a guide for the equipment and all component parts
therein.

3.3.7.6 Fault indicators. The equipment bay mounted RT
units shall contain magnetic fault indicators that hold the fault

indication wuntil manually reset. These indicators shall be
located on the front face of the unit for isolation of faults to
the unit, external antenna lines, and crypto computer, KIT-1A.

3.3.8 omenclature ameplates and identification marking.
Nomenclature, serial number assignment, hameplate approval, and
identification marking shall be in accordance with MIL~N-18307.

3.3.9 Standard conditions. The following conditions shall
be used to establish normal performance characteristics under
standard conditions during First Article laboratory bench tests:

a. Temperature Room ambient (15 to 35 degrees C)
b. Altitude Ground
c. Vibration None
d. Humidity Room ambient up to 90% relative humidity
e. Input power 27.% * 0.5 Vdc .
f. Interrogation 500/sec unless otherwise specified
rate ;

3.3.10 Service conditions. The equipment shall operate as
prescribed under any of the environmental service conditions or

combination of these conditions as specified in MIL-E-5400, for
Class 2 equipment, as modified in 3.3.10.1 through 3.3.10.3.

10
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3.3.10.1 Vib en. The equipment shall be capable of
withstanding vibration encountered in both airplanes and
helicopters. The equipment shall be designed for hard-mounting
and shall operate as prescribed when subjected to the vibration
requirements of 4.3.7.

3.3.10.2 Antenna mismatch. Anticipated service conditions
of impedance mismatch shall include all values of 1load impedance
that present a voltage-standing-wave ratio (VSWR) of up to 3.1:1
of any phase relationship at the antenna terminals of the RT
unit.

3.3.10.3 s e cle. The equipment shall be
capable of continuous operation at 1.0 percent duty cycle.

3.3.11 Warmup time. The time required for the equipment to
warmup when switched from OFF to STANDBY shall be not greater

X | -
than 30 seconds under standard, or 2 minutes under extrene

service conditions. Full operation shall be provided immediately
upon switching to NORMAL from STANDBY after the warmup period.

3.3.12 Operating power. The equipment shall be designed to
operate from a MIL-STD-704, 28 Vdc power source, with voltage
limits as specified therein. Input power (excluding switched

power for external 1loads, and panel 1lighting) shall be not
greater than 32 W under standard conditions (see 3.3.9), or 50 W
under any worse case combination of service conditions and
transmitter duty cycle. In STANDBY, input power shall be not
greater than 26 W with normal line voltage applied.

3.3.12.1 power for external loads. The equipment shall
interconnect MIL-STD-704, 115 Vac, single-phase, and 28 Vdc
primary power to an external computer, KIT-1A. The switched ac
and dc outputs shall be rated for 1.0 and 2.0 A, respectively.
These outputs shall be interconnected to the computer when the
MASTER control switch is placed in any position except OFF. 1In

nuu].t.;.un, the uqu;;‘amunb shall be capable of buurc.l.ng up to 1.0 A,
from the 28 Vdc input, to operate an external caution indicator,

3.3.12.2 Panel lighting power. The equipment connector

shall provide separate 28 Vdec and 5 Vac input pins for panel
lighting with a common return lead. Maximum current drain shall
be not greater than 0.5 A at 28 Vdc or 2.0 A at 5 Vac.

3.3.12.3 Fpusing. The equipment shall be fused (5 A) on the
primary +28 V 1line. This fuse shall be easily removable and
shall be 1located on the front panel of equipment-bay mounted
units, and the rear panel of console-mounted units. Switched
primary power shall not be fused.

3.3.12.4 erfo ce. The equipment need not
maintain required performance when supplied voltages are not
within applicable surge limits, overvoltages and undervoltages,
and transients of MIL-STD-704. However, exposure to these

11
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voltages and transients shall not damage the equipment, and
operation shall be automatically restored to normal after these
conditions subside. Receiver minimum sensitivity shall not be
reduced more than 6 dB nor transmitter power output by more than
3 4B when the input veoltage is 18 Vdc. All relays shall function
down to 18 Vdc.

3.3.13 Cooling. The equipment shall not require an
internal blower or forced external air for cooling, and shall
provide full performance when subjected to the ambient
temperatures specified herein. A thermal analysis in accordance
with MIL-T-23103 shall be performed when specified in the
contract. (see 6.2.1)

3.3.14 Interrogation characteristics. The equipment shall

accept RF interrogation signals with characteristics in
accordance with Tables I, II, and VI (see 3.4.10). .

Table I. Interrogation modes

Mode terrogation characteristics

pulses spaced 3 +0.1 microseconds
pulses spaced 5 +0.2 microseconds
pulses spaced 8 +0.2 microseconds
pulses spaced 6.5 +0.2 microseconds

3/A
Test

[ 8]
NN

4 4 sync pulses and an optional P5 (ISLS) pulse
spaced in multiples c¢f 2 microseconds from P1,
followed by up to 32 additional pulses spaced in
multiples of 1 microsecond. A 1 microsecond
spacing occurs only when PS5 is followed within 1
microsecond by an AII pulse. All others are
spaced at least 2 microseconds, leading edge to
leading edge. Pulse position for all pulses

is 40.1 microseconds relative to Pl except PS5
which is + 0.15 microseconds.

c 2 pulses spaced 21.0 +0.2 microseconds
{Frequency in all modes is 1030 +0.5 MHz)

12
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Table II. erro eristic
Mode Value
1,2,3/A, Amplitude Variation P3 = P1 #1.0 dB
C and Test Pulse Width 0.8 +0.1 microsecond
Rise Time 0.05 to 0.1 microsecond
Decay Time 0.05 to 0.2 microsecon
3 Amplitude variation 1 dB Max.
Pulse wWidth 0.5 #0.1 micresecond
Rise Time 0.05 to 0.1 microsecong
Decay Time _ 0.05 to 0.2 micresgec

3.3.15 JXpput protection. The equipment shall not be damaged
by external signals of any fregquency and type of modulation, up to

10 v p (0.1 percent duty cycle) or average CW power of +20 dBm
applied directly to either antenna terminal.

3.4 Perxformance. Unless otherwise specified herein, values

set forth herein to establish specified performance shall apply to
performance under both standard and extreme service and input
power conditions. When reduced performance under extrene

conditions is acceptable, tolerances or values which set forth
acceptable variations from performance under standard conditions,
will be specified. The equipment shall be capable of meeting
requirements stated herein without subsequent processing after
completion of the tests of Section 4.

3.4.1 Qperation. The equipment shall receive interrogations
on either of two receiver channels; shall decode these interroga-
tions and, in response, shall transmit appropriate pulse replies
‘from that channel which received the interrogations. When an
interrogation is saimultaneously present in each channel, the
equipment shall determine which channel received the strongest
signal and shall transmit the reply from that channel.

3.4.2 Interference. The equipment shall operate in the
presence of the interfering signal types specified in 3.4.2.1 ,
under the conditions of 3.4.2.2, with performance as specified in

e e LR L= TR e e ww w RS <L LWL lgili-ua

3.4.2.3.

3.4.2.1
a. CW signals: At receiver center fregquency and within
4+ 6 MHz of receiver center frequency
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b. AMCW: A CW signal which is amplitude-modulated by
1.02 kHz + 10 percent tone at 30 percent modulation.

c. PNMCW: CW-modulated by 0 to 5 MHz noise to produce a
50 percent duty cycle pulse-noise-modulated signal.

d. Random NMCW: CW-modulated with 0 to 5 MHz noise to
produce a 30 percent noise-modulated signal.

e. Pulse Jamming: Pulse jamming rates up to 20,000 pps
with pulse width of 0.5 microsecond, regularly or randomly spaced.

3.4.2.2 conditions for anti-jamming interfering signals.

a. All modes shall be enabled and monitored for replies.
The sidelobe suppression pulse (P2 or PS5, as applicable) shall be
present at a level where not more than 1 percent sidelobe
suppressions occur in the absence of interference.

b. A 10 dB signal-to-jamming ({(S/J3) signal shall be
applied to both channels simultaneously, but 6 dB weaker in one
channel. The interfering signal shall be swept through the
receiver bandpass wilith measurements taken at the point maximum
reply countdown occurs.

C. Jamming tests shall be performed with jamming and
signals in one channel only.

d. Jamming tests shall be performed with signal in one
channel only and CW interference, at a +30 dB higher level, in the
other channel.

e, Jamming tests shall be performed using positive
J/8 ratios.

3.4.2.3 Jamming performance.

a. For signal levels from MTL +3 dB to MTL +6 dB, the
reply rate shall be greater than 20 percent in the mode tested.
For MTL +6 to MTL +50 dB, the following performance shall apply
(except for positive J/S ratios, where the reply rate may
degrade) :

Interference §/J at
Jamming Signals 50% Reply
a. CW/AMCW 10 dB
b. PNMCW 10 dB
c. Random NMCW 10 4B
d. Pulse 10 dB

14
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b. No countdown shall be caused by pulses unless pulse
combinations are either: (a) recognized as normal or sidelobe
interrogation, (b) coincident with a Mode 4 data bit "zero"; or

“_' cpuced ‘.-105“" than 0. ‘) m‘lﬂrncncends *n a yalid mode 4 data hif

“"one" or 0.32 microseconds to a sync pulse.
c. There shall be no random replies in other nodes.

d. A spurious pulse spaced within 0.2 microseconds of a
valid pulse shall not cause the valid pulse to shift.

e. The challenge video and enable trigger output lines
shall be monitored to verify that, for each enable trigger
generated, a third and fourth sync pulse occurs on the challenge
video line. Spacing between the enable trigger, the fourth sync
pulse, and the remainder of the challenge video, shall comply
with the requirements of 3.4.20.3 and 3.4.20.4, including pulse
widths.

f. No CAUTION indication (see 3.4.19.14b. (2)) shall
occur.

g. In the presence of an interfering signal comprised of
PNMCW power of more than -90 dBm noise peak, equipment shall reply
on that channel which has the highest signal-to-noise ratio, for
signals from MTL to 50 dB above MTL. 1In the presence of an
interfering signal comprised of NMCW power with modulation level
exceeding 30 percent, the equipment shall reply on the channel
with the highest signal-to-noise ratio. Receiver noise circuits
shall not be activated by replies in any mode nor during the M4
suppression period (see 3.4.7). A disparity pulse during the M4
suppression period shall allow these circuits to operate again
until blanked by a subsequent M4 suppression. Threshold
sensitization beyond that specified in 3.4.3 shall not be employed
to meet performance requirements.

3.4.3 Echo rejection. The egquipment shall contain echo
rejection circuitry designed to permit normal operation in the

presence of echoes of interrrogation signals in space, and to be
compatible with the requirements of 3.4.10.

3.4.3.1 Hode i 2 3/A. € and test desensitization. Upon
receipt of any pulse more than 0.4 microseconds in duration, and
up to 50 dB above MTL in either receiving channel, both receiving
channels shall be desensitized to a level that is 6 + 1 dB below
the amplitude of the desensitized pulse, and shall remain at that
level for a period of 2.0 to 4.0 microseconds after the trailing
edge of the desensitizing pulse. Following this period, receiver
sensitivity shall recover linearly at a rate not greater than 4.5
dB/microsecond. The total recovery time ¢to within 3 dB of MTL
shall be not greater than 15 microseconds.

15



Downloaded from http://www.everyspec.com

MIL-R-81876B(AS)

3.4.3.2 Mode 4 desensitization. Upon receipt of the first
pulse of the sync pattern (where the pulses are more than 0.4
microseconds in duration and spaced by 2 microseconds) with signal
strength up to 50 dB above MTL in either channel, the decoding
threshold in both channels shall be desensitized to a 1level that
is 6 * 1 dB below the amplitude of the desensitization pulse.
This 1level shall be maintained unchanged during receipt of the
second, third, and fourth sync pulses. If either the second,
third, or fourth sync pulse is not decoded, sensitivity shall
recover as specified in 3.4.3.1. Upoen a Mode 4 decode, the
thresheld shall remain at the desensitized level for the 75- to
95-microsecond Mode 4 suppression period (see 3.4.7) or until
terminated. A Disparity pulse (see 3.4.20.2), or the end of the
Mode 4 suppression period, shall cause the threshold to recover to
within 3 dB of MTL, within 2 microseconds after termination.
During this desensitized period, any pulse of amplitude greater
than the desensitized 1level shall not change this 1level. The
desensitized characteristic shall droop 1.0 dB, nominally, but not
greater than 2.0 dB.

3.4.4 inimum triggerin evel (MTL). MTL is that level of
signal required for 90 percent replies The MTL of the equlpment
at the receiver antenna jack, when measured with nominal interro-

gation modes and at a frequency of 1030 + 0.5 MHz under standard
service conditions (see 3.3.9) shall not be less than -90 dBV (-77
dBm into 50 ohms) for all modes. The total variation of MTL
between Modes 1, 2, 3/A, C and Test shall be not greater than 1.0
dB when measured as above. The total variation of MTL between
Mode 4 and the other Modes shall not be greater than 2.0 dB when
measured as above. Also, the MTL of the equipment in Modes 1, 2,.
3/A, C and Test shall not change by greater than + 1.0 dB, or by
greater than £ 2.0 dB in Mode 4 when interrogation pulse width is
varied over the tolerance specified in 3.3.14 for each mode. 1In a
given mode, the difference in MTL between the two receiver
channels shall be not greater than 1 dB. MTL shall be internally
adjustable from at least -82 dBV (-69 dBm) to -90 dBV (-77 dBm).

3.4.4.1 riggering level drift. The triggering level, when
set at -90 dBV (-77 dBm) under standard service conditions, shall
not vary by more than + 3 dB over all combinations of service

conditions. The difference in MTL between the two receiver chan-
nels shall not exceed 2 dB under these same conditions.

3.4.5 Random triggering rate. The equipment shall not
transmit more than 1 pulse train per second, averaged over 20

seconds, under the following conditions:

a. Each receiver antenna receptacle is terminated in a
50-ohm resistive load.

b. No external signal is present.

c. Triggering level (sensitivity) control is set for
an MTL of at least =90 dBV (-77 dBm) with Modes 3/A and C enabled.
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3.4.6 pAutomatic overload contro) (AOC}. The equipment shall

employ rate limiters to limit the number of replies in each
channel to a preset rate, and cross-channel limiters that allow
the total reply rate to exceed the single-channel rates by a fixed
percentage. These limiters shall operate by means of threshold

reduction to limit the number of replies.

3.4.6.1 single channel AQOC. Each channel shall contain two
limiters: one for limiting number of replies to Mede 4 interro-
gations, and the other for limiting replies to the SIF modes. At
6 dB above MTL, these limiters shall be set to limit SIF replies
to a 1080 Hz rate, and generation of Mode 4 Enable Triggers to a
1000 Hz rate with an applied signal interrogation rate which is
1.1 times the limit to be set. Increasing the applied signal
rate to 1900 Hz, and signal level to 50 dB above MTL, shall not
cause the value set at 6 dB to increase more than 11 percent. The
limiters in each channel shall be adjustable from 500 to 2500 Hz
minimum.

3.4.6.2 Cross-c e . Cross-channel limiters shall be
employed to permit a mninimum number of SIF of Mode 4 replies to
occur in one channel regardiess of ulgnu; rate or strength in the
other channel. When one channel is interrogated at a rate of 1900
Hz at a signal 1level 50 dB above MTL, an jinterrogation in the
other channel at 3 dB above MTL shall not be counted down for
interrogation rates up to 30 percent of the single-channel limit
settings of 3.4.6.1. Mode 4 and SIF cross-channel limiters shall
operate to 1limit total reply rate so that it does not exceed
single-channel settings by more than 30 percent as signal level is
increased to 50 dB above MTL and at rates up to 1900 Hz.

3.4.6.3 Mode 4 thresheold reduction control. Mode 4
threshold reduction signal amplitude shall be proportional to the

spacing of the Disparity pulse from the fourth sync pulse: the
less the spacing, the 1less the reduction of replies. Upon
acceptance of the first pulse of the sync pattern, and in the
absence of a Disparity pulse, the duty 1limiter control signal
shall not affect processing of the remainder of that

interrogation. If either the second, third, or fourth sync pulse
were not decoded, or if a Disparity occurs during the 75- to 95-
microsecond Mode 4 suppression period, the Mode 4 duty limiter

control circuit shall return to normal operation thhln 1.0
microsecond.

3.4.6.4 Pputy cycle limiter. A duty cycle limiter control
shall be provided to protect the equipment from damage should the
duty cycle be caused to exceed 1.0 percent. The limiter, when
activated, shall not affect the decoding of Mode 4 and Self-Test
interrogations.

3.4.6.5 Sidelobe suppressjion rate Jlimiter. This control

shall limit the rate of sidelobe decoding in Modes 1, 2, 3/A and C
in each channel by gradual reduction of triggering level to both
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channels. At a sidelobe suppression rate up to 5000 Hz, there
shall be no effect on triggering level. With an interrogation
signal 50 dB above MTL, maximum sidelobe suppression rate shall
not exceed 10,000 pps. The sidelobe suppression rate limiter

shall be activated only when either Mode 1, Mode 2, Mode 3/A, or
Mode C is enabled but not when Mode 4 only is enabled. If Mode 4
is enabled together with another mode, suppression of the decoder
shall be as specified in 3.4.10.1.

3.4.6.6 Automatic overlcad_control action. If the
interrogation rate into one channel is suddenly increased from 50
percent +to 150 percent of the threshold settings established by
the controls specified in 3.4.6.1, the sensitivity shall be
reduced by 20 dB for interrcgations 20 dB above MTL within 0.15 %
0.1 seconds. Upon decreasing the interrogation rate back to 50
percent of threshold setting, the system shall return to within 3
dB of normal sensitivity within 0.025 + 0.01 seconds. However,
sensitivity shall be controlled as described in 3.4.6.1 after the
.05 to 0.25 second capture time. Trigger level reduction shall be
gradual to prevent weaker interrogations from denying trans-
ponder service to stronger - interrogations as a result of over-
interrogation. When an interrogation condition is made up of two
neon-synchronous signals of the same mode and differing by more
than 10 dB, each with a PRF equal to 75 percent of selected rate
limit, the sensitivity reduction shall limit replies toc the weaker
interrogation without reducing <the reply rate by more than 10
percent to the stronger interrogation.

3.4.7 Suppression during mode 4 interrogation. Decoding of
Modes 1, 2, 3/A, C and Test shall be suppressed for 75 to 95

microseconds when the first four pulses of a Mode 4 interrogation
are received. Once a Mode 4 Enable Trigger (see 3.4.20.3) has
been generated, generation of additional Mode 4 triggers shall be
suppressed for 280 to 300 microseconds after the fourth sync
pulse. If a Disparity pulse or reply (see 3.4.20.1) is received
during this suppression period, suppression of Mode 4 decoding
shall be ended within 2 microseconds after receipt of the reply.
The suppression circuit shall be capable of being reinitiated --
for the full 280 to 300 microsecond period -- within 2

microseconds of termination. The Disparity pulse shall not
terminate suppression of Modes 1, 2, 3/A, C, Test and the ISLS
decoder, nor allow decoding of -- or replies to =-- any

interrogaticon pulses received before the end of the suppression
period. The first two pulses of a Mode 4 interrogation, if they
fit the correct pattern, shall be processed as specified in
3.4.10.1 and 3.4.6.3.

3.4.7.1 Suppression during transmission of mode 4 replies.
Decoding of Modes 1, 2, 3/A, 4, C and Test shall be suppressed

during transmission of Mode 4 replies. The equipment shall be
capable of decoding again within 5 microseconds after the last
transmitted pulse of the Mode 4 reply for signals 3 to 50 dB above
MTL (see 3.4.21.7).
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3.4.7.2 essio u ission o ode 3

C, and test replies. Decoding of Modes 1, 2, 3/A, 4, C and Test
shall be suppressed during transmission of replies in Modes 1, 2,

3/A, C and Test. Suppression shall continue for not less than 75
to 85 microseconds after the second transmitted framing pulse of a
Normal, IDENT or Emergency reply.

3.4.8 Suppression input. A suppression pulse or auxiljiary
trigger input, with characteristics as listed in Table III, IV and
VIII {(see 3.4.16), shall inhibit decoding of Medes 1, 2, 3/A, C,
Test and 4. Decoding shall be suppressed for an interval starting
not more than 1 microsecond after the input pulse has reached an
amplitude of 15 V or 6 V (as applicable for AIMS or TEWS) and
shall continue for 35 + 10 microseconds or the duration of the
input pulse, whichever is greater. During the suppression period,
equipment shall be insensitive to an RF pulse, at any frequency,
of 10 V p input (0.1 percent duty cycle per second) and with an
average power of +20 dBm at either antenna terminal. It shall
also be insensitive to proper RF interrogation on all modes, with
signal levels up to 20 dBm during the suppression period. Table
IV input is not required for console-mounted RT units.

Table III. Suppression input pulse characteristics (AIMS)

c ctexistic Value

Polarity +

Amplitude 15 to 70 V p

Duration 1.0 to 250 microseconds

Input Impedance 2200 ohms + 10%, shunted < 50 pF

Rise Time (slope) > 10 V/mjicrosecond

Decay Time (slope) 2 10 V/microsecond

Noise No suppression shall occur for any
input < 5.0 V p

Table IV. essio c cteristic S
eristics Yalue

Polarity +

Amplitude 6 to 15 V

Duration 1.5 to 250 microseconds

Input Impedance 680 ohms +10%

Rise Time < 0.5 microseconds

Fall Time < 1.5 microseconds

Noise No suppression shall occur for

any input < 1.0 V p
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3.4.9 Suppression output. The equipment shall generate a
suppression pulse, for suppressing other equipment, during the
Mode 1, 2, 3/A, C and 4 output reply train, and for the reply
pulses generated by auxiliary trigger input (see 3.4.16). The
suppression pulse shall have the characteristics listed in Table
V.

Table V. Suppression output pulse characteristics

Characteristics Value

Amplitude 18 to 30 V

Polarity +

Synchronization > 18 V by the time the first
RF output pulse reaches its
10 % level.

Duration > 18 V until the last RF

pulse decays to its 10%
level. 5 V or less, 5 micro-
seconds after the 10 § level.

Rise Time > 20 V/ microsecond

Decay Time > 10 V /microsecond

Load Impedance 2200 chms or 300 ohms, shunted]
by < 1850 pF.

Spurious Output < + 1V

3.4.10 ISIS control pulse characteristics. ISLS control
pulse characteristics are listed in Table VI.

Table VI. ISI1S control pulse characteristics

Characteristics Value
Pulsewidth 0.8 0.1 microsecond, Modes 1, 2, 3/3,
- and C; 0.5 +0.1 microsecond, Mode ¢

Pulse Position 2 +0.15 microsecond after Pl of
a Mode 1, 2, 3/A, or C interrogation.
8.0 +0.15 microsecond after Pl of
a Mode 4 interrogation.

Rise Time . 0.05 to 0.1 microsecond

Decay Time 0.05 to 0.2 microsecond

Frecquency 1030 + 0.2 MHz

3.4.10.1 Conditions for ISIS. The decoding of Modes 1, 2,
3/A, or C shall be suppressed (not less than 99 percent efficiency
for interrogations 3 dB or more above MTL) when the received
amplitude of the ISLS control pulse is equal to, or in excess of,
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the amplitude of the first interrogation pulse received and is
spaced 2 + 0.15 microseconds from it. Suppression of the decoder
shall be for a period of 35 + 10 microseconds and shall be capable
of being reinitiated for the full duration within 2 microseconds
after the end of the suppression period. If the first two pulses
of the Mode 4 sync pattern initjiate the ISLS suppression gate, the
4th pulse of the Mode 4 sync pattern shall terminate the gate and
inhibit further gates for the Mode 4 suppression period.

3.4.10.2 ISLS conditions for nonsuppressjion. Suppression of
the decoder shall not take place when received amplitude of the
first interrogation pulse is 9 dB or more in excess of received
ISLS control pulse amplitude, or when spacing of the first inter-
rogation pulse and the ISLS pulse is more than 2.6 microseconds,
or less than 1.3 microseconds.

3.4.10.3 ISLS gray redqion. If the level of the received

interrogation pulse is greater than the level of the received ISLS

pulse but less than 9 dB greater, suppression may or may not take
place.

3.4.10.4 ISLS dvpnamic range. ISLS suppression and nonsup-
pression characteristics shall apply over a received signal
amplitude range from 3 dB above MTL, to greater than 50 dB above
that level.

3.4.11 Pulsewidth discrimination. The transponder shall be

capable of performing pulsewidth discrimination as described
below. In any mode and under any conditions of processing, the
pulsewidth discriminator circuits shall be capable of processing
as separate pulses any two pulses which are separated by at least
0.2 microseconds (trailing-edge~to-leading edge) . Mode 4
Challenge Video shall not be subject to wide pulse discrimina-
tion.

3.4.11.1 atio Single pulses or
noninally spaced interroqatlon aiqnals 10 to 50 dB abave MTL with
pulses of duration less than 0.6 microseconds in SIF and less than
0.2 microseconds in Mode 4 shall not cause the transponder to
initiate more than 1.0 percent trigger, reply or suppression
action.

3.4.11.2 wide W on. Any single pulse
of received amplitude 3 to S0 dB above MTL, and of duration
greater than 1.5 microseconds, or pulse pairs (3.5 microseconds
wide with 2.5 microseconds rise and fall times, spaced 12, 24 or

------------ e AEA e watant ohall nmaAade ~anre

356 microseconds apart at 30 to 150 Hz rates) shall not cause the
transponder to initiate any trigger, reply, or suppression action
- with the exception of pulses with amplitude variations
approximating a normal or suppression pulse pattern.

3.4.12 Transponder delay. Transponder delay from P3 of a
Mode 1, 2, 3/A, or C interrogation received at the antenna

terminal, to the first reply pulse delivered to the antenna
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terminal, shall be between 2.5 and 3.5 microseconds. Variation in
delay between Modes 1, 2, 3/A and C shall not exceed 0.2

microseconds (for nominally spaced interrogations). Transponder
Anl=mir Fmavr MAaAs A mancityard Ffream ranly vidas 1innnd frrm +ha ¥TT
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computer, to rf output to the antenna terminals, shall be less
than 3.0 microseconds but greater than 2.0 microseconds including
the delay of 3.4.21.7 for all interrogation signal 1levels more
than 3 dB above MTL. Computer delay time is referenced from the
leading edge of the fourth sync pulse of the Mode 4 Challenge
Video.

3.4.13 Range jitter. On any one of the Modes 1, 2, 3/A, C
or Test, the total range jitter of the reply pulse code group with
respect to P3 shall not be greater than 0.1 microsecond for any
input signal level from 3 dB to 50 dB above MTL in each receiver
channel. In addition, the difference between the earliest signal
reply time from any one antenna channel and the latest signal
reply time from the other channel shall be no greater than 0.15
microseconds -- for signals in the same mode and within 3 dB of
each other -- which enter the two channels simultaneously.

3.4.14 Reply characteristics. Transmitted replies measured
at the antenna terminal shall have the characteristics 1listed in
Table VII.

Table VII. Reply pulse characteristics
Characteristics Value

Duration’ 0.45 +0.1 microsecond

Rise Time 0.05 to 0.1 microsecond

Decay Time 0.05 to 0.2 microsecond

Amplitude Jitter < 5%

3.4.14.1 Mode 1 replies. For each Mode 1 decode, a pulse
train shall be transmitted which contains £rom none to a maximum
of five information pulses bracketed by 2 framing pulses which are
spaced 20.3 + 0.05 microseconds. Information pulse spacing shall
be in increments of 2.9 microseconds from the initial framing
pulse with a maximum allowable deviation from this spacing of +
0.05 microseconds. The peosition where a sixth pulse would appear
(17.4 + 0.05 microseconds from the initial framlng pulse) w111 not
be used. The use of the seventh information pulse position (10.15
+ 0.05 microseconds after the framing pulse) is covered in
3.4.18.5. The specified 5 information pulses provide a total of
32 different codes for operator selection at the equipment control
panel.

3.4.14.2 Mode 2 replies. For each Mode 2 decode, a pulse
train shall be transmitted which contains from none to a maximum

of 13 information pulses bracketed by two framing pulses which are
spaced 20.3 + 0.05 microseconds apart. The information pulse

spacing shall be in increments of 1.45 microseconds from the ini-
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tial framing pulse with a maximum allowable deviation from this
spacing of + 0.05 microseconds. The use of the seventh
information pulse position (10.15 + 0.05 microseconds after the

framing pulse) is covered in 3.4.18.5. The 4096 available codes
shall be selectable at the equipment.
3.4.14.3 Mode 3/A replies. For each Mode 3/A decode, a

pulse train shall be transmitted which contains from none ¢to a
maximum of 13 information pulses bracketed by 2 framing pulses
which are spaced 20.3 + 0.05 mnmicroseconds apart. Information
pulse spacing shall be in increments of 1.45 microseconds from the
initial framing pulse with a maximum allowable deviation from this

spacing of + 0.05  microseconds. The use of the seventh
information pulse position (10.15 + 0.05 microseconds from the
framing pulse) is covered in 3.4.18.5. From the specified 12

information pulses, a total of 4096 different codes shall be
selectable by the operator at the equipment.

3.4.14.4 Test mode replies. When the RAD switch at the
equipment control panel is enabled, each Test Mcode decode shall
cause a pulse train to be generated as specified in 3.4.14.3. A
ground output to the external Mode 4 computer (Test bit input)
shall be provided in the RAD position.

3.4.14.5 Mode 4 replies. Mode 4 reply encoding is performed
in an external computer.

3.4.14.6 Mode C replies. When the equipment is connected to
an altitude encoder, each Mode C interrogation decoded shall cause
a pulse train to be generated which contains from ¢ to a maximum

of 11 information pulses, bracketed by 2 framing pulses spaced
20.3 <+ 0.05% nicrogseconds. The information pulses sghall he
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referenced from the first framing pulse in incrEments of 1.45
microseconds with a maximum allowable deviation from this spacing
of + 0.05 microseconds. The position where a seventh pulse (X
pulse) would appear (10.15 # 0.05 microseconds after the initial
framing pulse) and where a ninth pulse would appear (13.05 % 0.05
microseconds after the initial framing pulse} will not be used.
Control leads shall 'be provided to accept digitized altitude
information from an encoding altimeter. The framing pulses shall
be generated to Mode C interrogations whether the encoding
altimeter is present or not. Provisions shall be made at the
equipment control panel for disabling the informaticn pulses.

3.4.14.7 Emergency replies, modes 1, 2, 3/A, 4, and C. When
the receiver-transmitter is switched to Emergency, all modes
except test shall be enabled and the coder shall generate multiple
pulse trains as follows:

a. Mode ) emeraency. For each Mode 1 decode, the code
in use will appear in the first train, followed by 3 sets of
framing pulses with these pulses appearing at 24.65 + 0.1, 44.95 %
0.15, 49.30 + 0.20, 69.60 + 0.25, 73.95 % 0.30, 94.25 + 0.35

microseconds.
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b. Mode 2 emergency. For each Mode 2 decode, the code
in use will appear in the first train, followed by 3 sets of

framing pulses with the pulses spaced as for Mode 1 Emergency.

c. Mode 3/2 emergency. For each Mode 3/A decode, and
regardless of the code selected, c¢ode number 7700 shall appear in
the first train, followed by 3 sets of framing pulses, with the
pulses spaced as for Mode 1 Emergency.

d. Emergency modes 4 and C. The Emergency function

shall enable Modes 4 and C regardless of control settings, but
shall not otherwise affect the. reply code format of these modes.

3.4.14.8 Identification of position replies. Provision shall
be made for IDENT operation. A time delay shall be provided so

that when the IDENT control lead is grounded at the control panel
(regardless of duration of grounding period), IDENT action will be
initiated and will continue for a preset period between 15 and 30
seconds. The IDENT timing operation shall be capable of being
reinstated at any time. When the receiver-transmitter is switched
to IDENT, the coder shall generate code replies with the following

R R Y

characteristics:
a. Mode 1 IDENT. For each Mode 1 decode, the code in
use shall appear twice. The second pulse train shall Dbe spaced

24.65 + 0.05 microseconds as measured between the leading edges of
the initial framing pulses of the two trains.

b. Mode 2 IDENT. For each Mode 2 decode, the code in
use shall appear followed by a single pulse (SPI pulse) spaced
24.65 + 0.05 microseconds from the initial framing pulse.

c. Mode 3/A IDENT. For each Mode 3/A decode, the code
in use shall appear followed by a single pulse (SPI pulse) spaced
24.65 + 0.05 microseconds from the first framing pulse.

d. IDENT Replies in other modes. The IDENT function
shall not affect operation of Mode C and Mode 4,

5 Mode C altitude reporting provisions. When a Mode C
1
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as specified in 3.4.14.6. The reply shall contain information
pulses that are inputted from an external encoding altimeter.

3.4.15.1 Mode € altitude-code control characteristics.

Input connections shall be provided on the receiver-transmitter to
accept Mode C code information from devices using either
electronic Xkeying or a disc-brush encoder. Mode C control
characteristics shall be as follows:

a. A turnoff (information bit not present) shall occur

when an external resistance in excess of 100,000 ohms is applied
to the control lead.
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b. A turnon (information bit present) shall occur when
an external resistance of 3,000 ohms or less to ground is applied
to the control 1iead. {This requirement applies to a single
transponder operating alone and not paralleled with other trans-
ponders or remote altitude indicators).

c. Steady-state current in any control lead shall be
between 1.0 to 1.4 mA when connected to ground.

3.4.15.2 Noigse filtering on mode € leads. Suitable
filtering shall be provided within the receiver-transmitter to
limit capacitance discharge current from an external encoder disc
brush to 1.5 mA or less in addition to steady-state brush current.
The use of inductive type filtering shall not be permitted.

3.4.15.3 Mode C lead source apnd transient voltages. The

source of the energizing voltages for the coding circuit within
the receiver-transmitter shall be such that the open-circuit
voltage on the control leads will be not greater than 12 V.
Transient protection on this source voltage shall be provided so
that, irrespective of transients which might appear on the input
power leads to the receiver-transmitter, the peak inverse voltage
on the control leads shall be not greater than 12 V.

3.4.16 Auxiliary trigger operation. An input shall be
available with an input impedance of 90 ohms + 10 percent for
accepting external triggers with characteristics as 1listed in
Table VIII. For each trigger received, the equipment shall
transmit a single reply pulse with characteristics specified in
3.4.14. Maximum delay between an input ¢trigger and corre-
gpnndina RF ‘gglne shall be laess than 2 microseconds. The rgply

....... = === =% 2184 ==82:22 mata VRSS2 szt &

pulse shall be transmitted from the selected antenna channel (see
3.4.21.13) or, in diversity operation, from the bottom channel
only and shall comply with 3.4.6.4 when subjected to auxiliary
trigger rates above limiting. An auxiliary trigger input shall
not interrupt any decoding or transmission of replies in process.

Table VIII. te tics

Characteristice Value

Ampl itude 15 to 30 V

Rise Time < 0.1 microsecond

Decay Time £ 0.2 microsecond

Polarity +

Pulse Spacing 2 1.0 microsecond

Duration 0.3 to 1.5 microsecond

Nafco N sutrnmt+ FAary innutcoc
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3.4.17 Standby operation. In the STANDBY position of the

master control switch, the equipment shall operate as follows:
a. Replies in all modes shall not be radiated if present.

b. The NO-GO indicator, and the remote NO-GO output shall
enable if replies are present. The advisory signal output shall
be enabled whether interrogated or not. All other indicators and
remotes shall be disabled.

c. When self-test is enabled, operation shall be as in b.
d. Full functional capability shall be restored immedi-
ately on switching to Neormal.

e. Caution light output shall enable if the replies are
Mode 4.

3.4.18 Code numbey assignments. Every configuration of Mode
1, 2, and 3/A information pulses shall be assigned a code number.
The following numbers shall be used:

3.4.18.1 Mode 1 cedes. Code numbers 00(00) through 73(00)
shall designate the Mode 1 codes. The applicable 5 information
pulses shall be divided intc 2 groups (A and B} with A contain-
ing the first 3 pulses and B containing the last 2 pulses. The
information pulses in group A shall be numbered in serial order
(1, 2, and 4) and the two pulses in group B shall be numbered in
order (1 and 2). The appropriate code number shall be ohtained by
adding the pulse numbers (1, 2, and 4) of the pulses present
within each group and combining the sums in order (A,B) to form
the serial code numbers. For example, code 03(00) consists of no
pulses in group A, and pulses 1 and 2 of group B; code 51(00)
consists of pulses 1 and 4 of group A, and pulse 1 of group B.

3.4.18.2 Mode 2 codes. Code numbers 0000 through 7777 shall
designate the Mode 2 codes. The applicable 12 information pulses
shall be divided into 4 groups of 3 pulses. The individual pulses
of each group shall be spaced 2.9 microseconds apart and numbered
in order (1, 2, and 4). The position of the first pulse of each
group measured from the initial framing pulse, shall be as
specified in Table IX.

Table IX. Mode 2 pulse positions
Group . ime [o) irst ami se

A 2.9 microseconds

B 11.6 microseconds

C 1.45 microseconds

D 13.05 microseconds
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The appropriate code number shall be determined by adding the sum
(1,2, and 4) of the pulses present within each group . These sums
shall then be combined in order (A, B, C, D) to form a 4-digit
serial number for the particular code. For example, code 2435 will
have information pulses at the 1, 3, 4, 9, 12 and 13 information
pulse positions.

3.4.18.3 e codes. Code numbers 0000 through 7777
shall designate the Mode 3/A codes. The same system shall apply
to Mode 3/A as that specified in 3.4.18.2.

3.4.18.4 Mode C codes. The hybrid reflected binary (Gray)

code shall designate the Mode C codes. The X and Dl pulse
positions shall not be used.

3.4.18.5 X-Pulse codes. A pulse spaced 10.15 % 0.05 micro-
seconds from the initial framing pulse shall be designated as the
n"¥" pulse. This pulse position is normally unused. Provisions

shall be made that, when a single external control 1lead is
grounded, all replies in Modes 1, 2, and 3/A will include this
pulse in addition to the normal framing and information pulses

3.4.19 BIT performapce. The equipment shall incorporate
Built-In-Test (BIT) in accordance with MIL-STD-2084 to perform
internal dual test functions as follows:

a. Self-test. Generate RF interrogations upon command,
detect and evaluate the response to these interrogations and
indicate system performance on a GO/NO-GO basis by means of two
indicators on the equipment control panel. Status indicators
shall also be provided at the control panel for isolation of
faults to the antenna 1lines, Mode 4 computer, and altitude
encoder. Flag type indicators shall be provided on
equipment-bay-mounted RT units for location of faults to the
receiver-transmitter, antenna lines, and Mode 4 computer.

b. Monitor. wWwhen not in self-test, automatically
monitor replies to externally generated interrogations and
indicate unsatisfactory performance on a NO-GO basis by means of
the same lamp used for self-test NO-GO. Additional monitor
functions shall include an advisory output for all modes when in
standby; and , for mode 4, an aural warning tone, and CAUTION and
REPLY light indicators.

3.4.19.1 BIT self-test. The BIT circuit shall provide self-
generated rf interrogation pulses wupon activation of momentary
contact switches at the equipment control panel or from a remote
point as specified in 3.4.19.6. Recelver frequency and decoding
drifts shall be assumed to contribute to shifts of the specified
receiver sensitivity. The presence of a reply from the trans-
mitter to BIT interrogation will suffice as a GO/NO-GO check of
receiver tuning, sensitivity, and decoding. Transmitter
frequency drift, peak-power output, VSWR, encoding, and antenna
selection shall be measured independently. Failure to decode and
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encode BIT interrogations during self-test shall cause a NO-GO
and RT fault indication to occur. The period of evaluation for
each mode shall not exceed 0.5 second, or 2.5 seconds total for
all five modes.

3.4.19.2 Self-test evaluator. An evaluator shall be
provided for Mode 1, 2, 3/A and C reply and Mode 4 Disparity pulse
input rates during self-test. A GO shall occur when the correct
code (see 3.4.19.9) reply rate for Mode 1, 2, 3/A or C is 80
percent or more of the internal BIT interrogation rate -- provided
that other conditions specified herein for a GO are met
simultaneously. A NO-GO with RT fault flag shall occur when the
incorrect reply rate is 50 percent or more, or any of the other
conditions for a NO-GO are met. In Mode 4, the Disparity input
rate shall be similarly evaluated and combined with other Mode 4
evaluations as specified in 3.4.19.12 to produce a GO/NO-GO with
either an RT fault or computer status indication.

3.4.19.3 Evaluation of replies during _in-flight testing.

When the self-test function 1is soliciting replies, BIT shall
evaluate only those replies resulting from self-generated inter-
rogations. Replies to external interrogations shall be possible
and of higher priority, but shall not be included in the
evaluation. Moreover, BIT interrogation decodes shall be inde-
pendently evaluated and shall not disturb or cancel normal system
suppression and limiting actions that may be in process. Speci-
fically, the self-test decodes shall not disturb or destroy the
system AOC level when in limiting conditions. When the system AOC
limiter is active, BIT decodes shall be counted toward total
system AOC limiting action and duty cycle 1limiting. AOC action
and duty cycle limiting shall not cause the BIT interrogation
level (3.4.19.4) signal to be rejected. The BIT interrogations
shall be timed with respect to transponder suppressions in Modes
1, 2, 3/A, C, Test and 4 so that these suppressions do not result
in BIT cancellations. The only valid cancellations or modifi-
cation to the BIT signal 1level are those caused by coincident
interrogations from external sources that degrade, to an unac-
ceptable level, BIT signal at the RF point of injection.

3.4.19.4 BIT interrogation level. The interrogation level
injected into the receiver shall be -69 dBm + 3 dB.

3.4.19.5 BIT interrogation frequency. The interrogation
frequency of the test signal shall be 1030 + 0.5 MHz under all

specified service conditions and shall be enabled only when the
BIT self-test is enabled.

3.4.19.6 BIT interrogation modes. The BIT circuit shall
provide rf signals simulating Modes 1, 2, 3/A, C and Mode 4 sync
interrogation signals with signal characteristics as follows:

28



Downloaded from http://www.everyspec.com

MIL-R-81876B(AS)

Mode e on Code

a. 1 2 pulses spaced 3.0 + 0.1 microseconds

b. 2 2 pulses spaced 5.0 + 0.1 microseconds

c. 3/A 2 pulses spaced 8.0 + 0.1 microseconds

d. 4 4 pulses, each spaced 2.0 * 0.1 micro-

seconds apart

e. C 2 pulses spaced 21.0 + 0.1 microseconds
3.4.19.7 BIT__interrogation rate. The interrogation rate

shall be 135 + 2 Hz applied to each channel alternately when the
equipment is operated in the Diversity mode. Selection of the top
or bottom channel shall cause the selected channel to be

interrogated at a 270 + 4 Hz rate.

3.4.19.8 BIT rxeply frequency discrimination. The BIT
circuit shall determine, by heterodyne down-conversion, that the
reply frequency for all modes is within acceptable limits over the
range of input peak power levels, pulse widths, rise and fall
times, and whether the replies are NORM or EMER. The reply fre-
quency variations required for GO, NO-GO and RT fault indications
shall be as follows:

a. A variation that is 3.0 MHz or less from 1090 MHz shall
make a GO indication possible.

b. A variation that is 4 MHz or more from 1090 MH:z shall
cause a NO-GO and RT fault indication.

3.4.19.9 BIT remly pulse spacing. The BIT circuit shall
determine that the Mode 1, 2, 3/A and C framing and information
pulses are within acceptable position 1limits. A disagreement

between the code transmitted and the required Mode 1, 2, 3/A code
settings shall cause a NO-GO and RT fault indication whether the
replies are NORMAL, IDENT or EMERGENCY. In EMER, the BIT circuit

a1l mern Nivmda &hea ol Y . ITTIAMNL e oo uwasalsa
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pulses regardless of the code selection at the control. A NO-GO
shall occur when the number of incorrect replies is 50 percent or
more of the BIT rate. Pulse spacings required for GO, NO-GO and
RT fault indications shall be as follows:

a. A variation in pulse position that is less than + 0.100
microsecond from nominal shall make a GO indication possible.

b. A variation in pulse position that is more than + 0.250

microseconds from nominal shall cause a NO-GO and RT fault
indicatien.
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3.4.19.10 BIT reply peak pulse power. The transmitter Mode
1, 2, 3/A, 4, and C peak rf power level required for GO, NO-GO
indications shall be as follows (relative to the weakest reply

a. 24.0 dBw or greater shall cause a GO indication.

b. 21.0 dBw or less shall cause a NO~GO and RT fault
indication.

3.4.19.11 BIT antenna_ _systems check. Means shall be
provided to check the equipment antenna system performance

including the transmission line. The 1limits specified in
paragraphs a. and b. below apply for all rf phase angles through
360 degrees. An indication of the VSWR characteristics at the

antenna ports shall be given as follows:

a. A continuously variable VSWR of up to 1.5:1 during
self-test shall make a GO indication possible. A momentary high
VSWR of up to 4:1 for up to 2 ms shall not cause a NO-GO. A NO-GO
condition shall enable the NO-GO and the ANT fault indicators.

b. The VSWR threshold shall be individually adjustable for

F Y §L=g T AN weaaa e ‘.-.--._,—_--.—_.v

each channel from 1.5:1 to 3.5:1 for GO/NO-GO indications and
shall be stable to within 20 percent under all specified service
conditions. The VSWR adjustments shall be accessible.

c. VSWR measurements shall be valid for reflected signals
received within 150 ns of the incident signal.

3.4.19.12 Mode 4 BIT evaluation. The equipment BIT
circuitry shall evaluate mode 4 operation of the
receiver-transmitter and external computer, KIT-1A. Mode 4
sync (P1,P2,P3,P4) test patterns shall be injected into the
equipment receivers to check nominal receiver tuning,
sensitivity, and decoder tolerances. BIT initiation shall not

interrupt the processing of any external interrogations. If
external interrogations are present, the Mode 4 BIT signals shall
not be injected until the end of the Mode 4 suppression period.
A Disparity sensing circuit shall be provided for checking the
operation and status of the KIT-1A. The Disparity sensing
circuit shall be insensitive to voltages of + 0.5 V or less on
the disparity line input. When BIT is activated, the equipment
shall generate an Enable Trigger (see 3.4.20.3) output, and a
third and fourth sync pulse, on the challenge videc output line
(3.4.20.4), which shall cause the GO, NO-GO, and KIT flag status
indicators to operate as follows:

a. An Enable Trigger and Challenge Video (P3/P4) followed
within 7 microseconds by a disparity pulse with the latter at a
rate 80 percent or greater of the BIT rate shall enable the GO
lamp.
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b. An Enable Trigger and Challenge Video (P3/P4) followed
by a disparity pulse within 7 microseconds, with the latter at a
rate of 50 percent or less of the BIT rate, shall enable the NO-GO
and KIT fault indicators.

c. An Enable Trigger and Challenge Video (P3/P4) not
followed by a Disparity pulse within 7 microseconds (whether due
to zeroized computer input or not) shall enable the NO-GO and KIT
fault indicators.

d. An Enable Trigger and Challenge Video (P3/P4) followed
by a Disparity pulse as in 3.4.19.12a. ~-- except that a CAUTION
indicator enable ocutput exists -- shall enable the NO-GO and RT
fault indicators.

e. Failure to generate an Enable Trigger with Challenge

Video (3rd and 4th sync pulse) shall enable the NO-GO and RT fault
indicators.

3.4.19.13 Mode C test evaluation. A GO indication shall not

be possible during Mode C testing unless the encoding altimeter
self-test and return pins on the connector are interconnected. An
open connection shall cause the NO-GO and ALT status lamps to
enable during self-test. The open circuit voltage shall not
exceed 5 V and the shunt current with the self-test return
grounded shall be not greater than 3.0 nA.

3.4.19.14 Monitor. The monitor circuits shall be enabled
automatically upon placing the Master switch in NORM or EMER
except when momentarily overridden by any one of the BIT switches
or remote BIT inputs. Replies generated as a result of external
interrogations shall be evaluated as follows:

a. odes o egt. A NO-GO indication shall
result when any one or more of the conditions specified for a GO
in 3.4.19.8, .9, and .10 is not met, or when the incorrect reply
rate is 50 percent or more of the internal suppression rate. RNo
indication shall occur when 4 or fewer incorrect replies are
generated based on a minimum sampling of 12 consecutive replies at
any rate. Termination of the Mode 1, 2, 3/A, or C reply as

described in 3.4.21.7 shall not result in a NO-GO.

b. Mode 4. NO-GO, Reply, and Caution Indicators, and
audio tone shall be provided for monitoring Mode 4 operation. The
input to these indicators shall not be inhibited (OPER) or
inhibited (DIS) when the control switches are set as shown in
Table X when the Master switch is in NORM or EMER. 1In the case of
RT-1471( ), mode control words establish NORM or EMER, Mode 4
ON/OFF, AUDIO, and LIGHT enables.
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Table X. Mode 4 control/indicator functions

Controls Indicators
M4 Input To

Mode 4 Audio/Light Caution Test/Mon KIT Audio Reply]
Switch Switch Light No-Go Fault| Tone Light]
on Audio Oper Oper Dis Oper Oper
Oon Light Oper Oper Dis Dis Oper
on/0Off out Dis Dis Dis Dis Dis
Off Audio/Light Oper Oper Dis Dis Dis
Test Audio Oper Oper Oper Oper Oper
Test Light Oper Oper Oper Dis Oper
Test out Oper Oper Oper Dis Dis

(1) NO-GO. A NO-GO shall result whenever any one or

more of the following conditions exist:

(a) Mode 4 replies are present, and any ohe or
more of the conditions specified for a GO (in 3.4.19.8 thru 10) is
not met,.

{b) The equipment has failed to reply to valid
Mode 4 interrogations four or more times within an 0.033-second
interval or to valid Mode 4 interrogations at a rate greater than
50 replies per second for 0.25 seconds. A failure shall be
considered to have occurred when a Mode 4 sync pattern is recog-
nized but not followed within 270 micreoseconds by either a Mode 4
reply trigger (see 3.4.20.1) or a Disparity pulse (see 3.4.20.2)
input. An exception to the "failure to reply" indication shall
apply when the failure to reply to a valid Mode 4 interrogation
occurs at a constant rate of 1less than 10Hz. The enabling
circuits used to determine the presence of a disparity or reply
shall be capable of being reinitiated at any time for the full
duration.

(c) A zeroized Mode 4 . code or computer alarm
input is present from an external computer.

(2) Caution light. The equipment shall provide an
output (+28 V) for enabling an external CAUTION light when one or
more of the conditions of 3.4.19.14b.{(1) is met. For the
equipment-bay-mounted RTs, an additional enable output (ground)
shall be provided. The latter output shall be operative only when
the KIT computer is installed.

(3) Reply light. An indicator shall be provided at
the control panel for monitoring Mode 4 replies. This indicator
shall be enabled only when four or more replies are transmitted
within a 0.033-second interval, or when replies are transmitted at
a rate of 50 or more per second for 0.25 seconds, as indicated by
the presence of Mode 4 reply inputs followed within 0.5
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microseconds by the transmission of RF reply pulses. The REPLY
indicator enabling voltage shall not be generated if replies are
transmitted at a constant rate of less than 10 Hz.

(4) pdudio. An audio signal shall be available
between the audio output 1leads whenever all of the following
conditions are satisfied:

(a) Control lead designated Audio is grounded
at the equipment control panel.

(b) Presence of a Mode 4 Enable Trigger,
followed by a Disparity pulse at B85 to 270 microseconds after the
Enable Trigger.

(c) Reply indicator is off.

£ AieAdlm mimmanl Ahavambawioéedos

(=) . The a u
lead shall not be grounded in the receiver-transmitter. The audio
signal shall consist of pulses having characteristics as listed in

Table XI.

Table XI. o e ties
ct c Value
Amplitude 0 to 3 V (adjustable) into 150 ohms
resistive load. Accessible for adjustment.
Noise 60 dBm less than desired signal
Frequency Same as Mode 4 interrogation rate up to
1.0 kHz. 0.5 kHz to equal, above 1.0 kHz.
Pulsewidth 500 microseconds minimum for rates <200/s.
3.4.19.15 Indicator operation. The GO/NO-GO indicators

shall be designed for fail-safe operation. During self-test and
monitor operation, drive voltage for NO-GO and Status indicators
shall be initiated by decodes, with illumination prevented by a GO
evaluation. When enabled during monitor, the NO-GO, CAUTION, or
Mode 4 REPLY indicators shall reset automatically within 2 to 5
seconds unless renewed by the same or another enable input.
During self~-test, the GO/NO~GO and Status indicators shall light
only for the length of the test -- provided each mode test control
is held at least 0.5 seconds before release. The status
indicators shall be latched to prevent enabling unless the NO-GO
indicator is first enabled. The GO/NO~GO indicators shall not
enable simultaneously. The GO/NO-GO, Mode 4 Reply, Caution,
Status (or fault flag) indicators, 1including the remote GO/NO-GO
drivers and standby advisory output, shall be operative down to 18
V. A Suppression input (see 3.4.8), during self-test or
operation, shall not enable the NO-GO, STATUS, REPLY, or CAUTION
indicators or the REMOTE NO-GO output if a GO condition otherwise
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exists. Self-Test of the SIF modes with all modes enabled and the
Disparity 1line opened shall not enable the CAUTION and NO=-GO
indicators.

3.4.19.16 Remocte BIT interface. The equipment shall provide
pins at the equipment connector to permit self-test of each mode

(except Test) and display of the Test GO, Test NO-GO and Monitor
NO-GO signals at a remote panel (not supplied hereunder). After

.the equipment warm-up time (see 3.3.11) has been observed in
STANDBY, a ground input at the pin of the mode-to be tested shall
cause a self-test to occur -- provided that ground is applied for
at least 0.5 seconds, and the equipment is in NORM or EMER, and
the POWER RELAY and the mode under test are enabled. The Test GO
or Test NO-GO signal shall last the length of the test. The
Monitor NO-GO signal output shall last for 2 to 5 seconds with
automatic reset. Both the Test NO-GO and Monitor NO-GO shall be
on the same pin output with the Test GO on a separate pin. A Mode

C self-test shall require the Mode 3/A enable function (see

3.5.1.5) to be enabled simultaneously. A Test NO-GO shall occur
if the mode under test is not enabled when all other conditions

required for a self-test are met. With the equipment in STANDBY,
the equipment shall provide an advisory signal output to the
connector. Remote self-test enable pins are not required for the

RT-1471¢() . Data bus contreol shall activate self-test. All self-
test conditions as stated shall apply.

Characteristics of the signals used for remote interfacing are as

€1 ad §- AlTas VYTT amd VTTT
specified in Tables XII and XIII.

Table XII. Remote BIT interface signals (RT-1157 and

console units)

Function Operation

Mode Enable Enabled at unit controls_ or by grounding

{4 leads: M1, control lines between C-() and RT-1157.

M2, 3/A & C, Ground when enabled: < 0.7 V € 1.6 mA.

and 4) Open when disabled: > 3.6 V and 20 k ohms.
Mode 3/ A line also enables Mode C.

Test Enable Enabled by grounding appropriate pin at

(5 leads: M1, unit connector during self-test. Enabled:

M2, M3/A, MC, <0.4 V @ 1 mA except 2.25 mA for M4.

and 4) - Disabled: »3.6 V @ 20 k ohnms.

Mode C Code Enabled at unit controls or by grounding

Enable (One control line between control and RT-1157.

lead) Enables altitude data input to units

during Mode 3 self-test or normal
operation. Same logic level as Mode Enable.
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Table XII. Remote BIT interface signals (RT-1157 and

console units)-continued

Power Relay
{One lead)

NORM/STBY
{One lead)

NORM SELECT
(One lead)

TEST GO
{One lead)

Test NO-GO or
Monitor NO-GO
(Common lead)

Enabled at unit controls or by grounding
control line between control and RT-1157.
Must be enabled for self-test. Ground when
enabled: < 2.0 V @ 53 mA. Open when disabled
(equipment OPF): > 2.5 V and 20 k chms.

NORM enabled at unit controls or by
grounding control line between control

and RT-1157. Must be enabled for self-test.
NORM: < 0.4 V @ 1.5 mA. STBY: >2.5 V and
20 k ohms.

Applicable to console units only. Allows
remote selection of NORMAL operation before
performing self-test if RT is initially in
STBY. Ground to enable: < 0.4 V € 1.5 mA,
Open when disabled: > 2.5 V and 20 k ohms.

Satisfactory self-test. Enabled: < 0.7 V
g 100 mA. Disabled: > 18 V and 20 k ohms.

Unsatisfactory self-test or detection of malfunc-
tion in monitoring operation. Enabled automati-
cally in STANDBY. Same logic levels as TEST GO.

Power Relay
Enable
{One lead)

Test GO

Test Mon
NO-GO

STBY (One Used by platform to inhibit remote self-test
lead) when transponder is in STBY. Alternative use is
as a control signal to a status indicator.
Same logic levels as Test GO.
Table XIII. Remote BIT interface slgnals (RT-1471)
. e A ¥ e e . A F Jp—

Ground when enabled: < 2.0 V @ 53 mA. Open
when disabled: > 2.5 V and 20 k ohms.
Must be enabled for self-test.

Satisfactory self test. Enabled: < 0.7 V
@ 100 mA. Disabled: > 18 V and 20 k ohms.

Unsatisfactory evaluation during self-

test or detection of malfunction while monitor-
ing normal system operation. Enabled automatic-
ally in STBY. Same logic levels as TEST GO.
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3.4.19.17 Transient conditions. The BIT lamp circuits,
including the advisory status output, shall be designed toc prevent

false enabling by externally and internally induced voltage
transients. Brief power line interruptions of 5 seconds or less
and MIL-STD-704 type transients on the equipment power line inputs
shall not cause these indicators or outputs to enable. Internal
transients resulting from equipment turnon or turnoff, BIT switch
movement from TEST to ON or OFF, and possible power supply output
loading caused by high interrogation rates when all modes are
enabled (10 kHz or greater with equipment not initially in AoOC
limiting) shall not enable these indicators or outputs nor damage
the transmitter.

3.4.20 Mode 4 performance. The equipment shall be capable
of automatically switching primary input power (ac and dc) to an

external computer upon application of power to the system at the
equipment control panel. All Mode 4 video preocessing circuits
within the equipment shall be fully operative in all positions of
the Master contreol switch except OFF. Mcde 4 self-test, monitor,
and standby operation shall be as specified in 3.4.19. The ON
position of the Mode 4 OUT/ON/TEST switch shall provide an enable

signal (open) to the KIT computer to enable computer processing of
Mode 4 interrogations and reply trigger generation. The QUT
pesition shall apply a ground signal on the same lead as for ON to

disable computer processing. Shorts or opens on any of the
following interface signal lines shall not damage the equipment.
3.4.20.1 Mode 4 reply input. A video input shall be
provided for application of Mode 4 reply triggers with
characteristics as specified in Table XIV. For each input

trigger, an output pulse shall be generated with characteristics
as described in 3.4.14.

Table XIV. Mode 4 reply trigger Dﬁlse characteristics

Characteristic Value
Pulsewidth 0.3 to 0.7 microsecond
Rise time < 0.1 microsecond
Decay time £ 0.25 microsecond
Polarity +
Amplitude 3 to 5.0 V across impedance 90 ohms #+ 10%
Pulse spacing Three pulses spaced 1.75 *+ 0.1 microsecond
between adjacent pulses. Total spacing
between first and third pulses does not
differ from 3.5 microseconds (nominal)
by more than 0.1 microsecond.
Undesired signal < + 0.5V
plus quiescent dc
voltage
Negative overshoot < 1.5 V
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3.4.20.2 Disparity input. A video input shall be provided

for applicaticn of Maode 4 515?& ity nuleces to the acnmiinmant.

Characteristics of the Disparity pulse, when measured across 90
ohms + 10 percent, shall be as specified in Table XV.

Table XV. Disparity pulse characteristics

-~y |t A Ty Wl sl A e )

Characteristic Yalue
Amplitude 3 to 5.0V

Polarity +

Duration 0.3 to 1.0 microsecond
Rise Time < 0.15 microsecond
Fall Time £ 0.5 microsecond
Undesired signals <+ 0.5V

plus quiescent dc

voltage
Negative overshoot < 1.5 V
Timing from P4 < 200 microseconds

t

3.4.20.3 Mode 4 enable trigger. The equipment shall
generate a Mode 4 Enable Trigger for an external computer upon
recognition of the Mode 4 sync pulses specified in 3.3.14. For
each trigger generated, the fourth sync pulse shall be present at
the Challenge Video output with not less than the minimum pulse
width specified in 3.4.20.4. The Mode 4 trigger pulse shall have
characteristics as specified in Table XVI.

T-ble va- uade A smwmakhla bwlimonw ms1Tan nhnraﬂferiﬂf-*hc

Characteristic value

Amplitude 1.5 to 5.0 V into a 1.5 uF capacitor whose
other plate is returned to ground through a
90 chm + 10 % resistor. These amplitudes
apply under any pulse density or duty cycle
condition and are referenced to the Enable
Trigger baseline level.

Rise Time < 0.1 microsecond

Decay Time € 1.0 microsecond

Duration 0.5 te 3.0 microseconds

Polarity +

Delay +0.2 to 0.6 microseconds after the leading
edge of P4 under all operating conditions.

Undesired <+ 0.5V

signals plus

quiescent

dc voltage
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3.4.20.4 Mode 4 challenge video. The equipment shall route
interrogation signals to an external computer. The output pulses

shall have the same characteristics as those specified in 3.3.14
for Mode 4, plus those specified in Table XVII,. If necessary,
this video shall be regenerated or stretched in width toc meet the
0.45 microsecond minimum pulse width shown below for pulses 0.4
microseconds in width at the equipment RF input. Pulses 0.6
microseconds or wider at the RF input need not be stretched or
regenerated in width. Interference (see 3.4.2) shall not cause
additional stretching of these pulses. The output shall route
only the third and fourth sync pulses and Challenge Video to the
computer. Spurious video in the interval between the trailing
edges of P1, P2, and P3, to 320 ns in advance of P2, P3, P4, shall
not be outputted to the computer nor affect the generation of Mode
4 Enable Triggers. This output shall be renewable within 2
microseconds after receipt of a Disparity or Mode 4 Reply pulse.

Table XVII. Challenge video characteristics

[ Characteristic Value
Duration (pulses 0.45 to 0.65 microsecond for RF pulses
other than P4) 0.40 to 0.60 microsecond; and ncminally

equal, for RF pulses wider than 0.6
microsecond.

Duration P4 0.45 to 1.25 microseconds for nominal RF
pulses. Leading edge of P4 pulse shall
occur s¢ that it is in time synchroniza-
tion with the rest of the Challenge
Video pulses (See 3.3.14 Table I). Width
of the P4 challenge video shall be great
enough to ensure that P4 is present at
the leading edge of the Enable Trigger
pulse (see 3.4.20.3).

Amplitude 1.5 to 5.0 V p=p into a 22 uF capacitor
whose other plate is returned to ground
through a 90 ohm + 10% resistor. These
amplitudes apply under any pulse density
or duty cycle conditions, and are
referenced to the Challenge Video base-
line level.

Polarity +
Quiescent dc < + 0.5V

Voltage
Rise Time < 0.1 microsecond
Decay Time < 0.14 microsecond
Pulse Train Droop < 16%
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3.4.21 Diversity performance. The equipment shall include
provisions for signal strength comparison between received signals
of two receivers. This circuitry shall compare signals of each

interrogation and select the antenna associated with the stronger
signal channel for the reply.

3.4.21.1 Antenna selection. The signal compariscen circuit
shall be capable of selecting one channel or the other for the
reply, provided that the difference in time between received
signals at the two receiver channel inputs is 0.02 microseconds or
less.

- s E e deas &

result not less than 90 percent of the time when:

3.4.21.2 BRottom antenna reply. A bottom channel reply shall

a. No decodeable signal is present on the top channel.

b. The received signal at the bottom channel is 3.0 dB or
more above top channel received signal. This shall apply for
received signals at the bottom channel between 3 and 50 dB above
MTL.

3.4.21.3 Top antenna xeply. A top channel reply shall
result not less than 90 percent of the time when:

a. No decodeable signal is present on the bottom channel.

b. The received signal at the top channel is 3.0 dB or
more above the recelved signal on the bottom channel. This shall
apply for received signals at the top channel between 3 and 50 4B
above MTL.

3.4.21.4 Diversity aray regjon. The reply shall be directed

to either antenna when decodeable signals within 3.0 dB of each
other are received in the two receiver channels from 3 dB above
MTL to 50 dB above MTL, provided that the time difference between
them is 0.2 microseconds or less.

3.4.21.5 SIF rxeply channel decision. The reply channel
decision shall be made during the duration of the last received
pulse which results in an SIF decode. The decision shall be
stored for the duration of the resulting reply. The reply channel
decision shall be capable of being renewed or changed within 5.0
microseconds after the last transmitted pulse of a normal or
emergency reply.

3.4.21.6 Mode 4 reply channel decision. The Mode 4 reply
channel decision shall be stored within the duration of the last
received pulse resulting in a Mode 4 sync pattern decode. Storage
(separate from that provided for SIF} shall be provided to store

Fag W W A A i
the Mode 4 decision for the duration of the resulting Mode 4 reply

or until receipt of a Mode 4 Disparity pulse within 74
microseconds after a Mode 4 Enable Trigger. Should no Reply or
Disparity pulse occur in the Mode 4 reply interval, the Mode 4
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storage circuit shall not prevent recognition and processing of
subsequent mode 4 interrogations. The reply channel decision
shall be capable of being reinitiated within 5.0 microseconds
after the last transmitted pulse of the Mode 4 Reply and within
2.0 microseconds after receipt of the Mode 4 Disparity pulse. The
top channel video shall be processed and the reply directed from
the top channel whenever the decision on any one of the four sync
pulses favors the top channel. Video shall be processed from the
bottom channel and replies shall be radiated from the bottom
antenna only if the decision favors the bottom channel on all four
sync pulses, :

a4 21 .7 SIF and mode A4 renlv interlace In th

e B SO - S i n as H

between the end of an SIF suppression due to a Mode 4 decode, and
the beginning of the period during which Mode 4 replies are
possible, the equipment shall be capable of recognizing SIF
interrogations and generating SIF replies on the antenna receiving
the stronger signal. Upon receipt of the Mode 4 reply (providing
no Disparity pulse has been received), any SIF reply train then in
process shall be terminated, and the Mode 4 reply transmitted from
the antenna originally selected for the reply during receipt of
the sync pattern. The equipment shall be capable of switching to
the Mode 4 reply channel during the SIF pulse width without damage
to the transmitter or RF switch. A gap of not less than 600 ns
shall exist between the trailing edge of the terminated pulse and
leading edge of the first pulse of the Mode 4 reply.

:
interval

3.4.21.8 Isolation. The isolation between diversity signal
channels shall be not less than 20 dB in the transmit and 40 dB in
the receive mode of operation, the latter to a pulsed or CW signal
source.

3.4.21.9 Video processing. The primary and auxiliary
receiver channels shall provide independent processing of signals
prior to combining the signal channels. This processing shall
include generation and application of AOC sensitivity contreol, MTL

adjustment, signal delay compensation, and development of
diversity comparison signals. Application of AOC sensitivity
reduction signals shall not alter the diversity signal strength
comparisons. Additional processing shall be included to select a

channel video for the common video output based on compared signal
strength. The selection shall be prevented from changing during a
2.15-microsecond interval to permit signals from only one channel
to be compared in the sidelobe comparison circuit.

3.4.21.10 Cross-channel desensitization. The SIF and Mode 4

desensitization of 3.4.3, when developed due to signals in either
channel, shall be applied equally to the other channel.

3.4.21.11 Mode 4 video routing. Following a Mode 4 reply

channel decision, only video from the selected reply channel shall
be routed to the TSEC/KIT-1lA.
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3.4.21.12 SIF and mode 4 corxect channel decode. The
decoding of an interrogation in a weak channel shall be prevented
when the same interrogation is present in the stronger channel at
a rate sufficient to initiate AOC action in the stronger channel.

3.4.21.13 Top/Bottom channel select. The equipment shall be
designed such that when a control is operated at the equipment
control panel, the transponder shall reply only on the selected
‘channel and only when the selected channel signal is greater than
the other channel. The receiver of the non-selected channel,
however, shall remain fully operative and shall not contribute
Mode 1, 2, 3/A, C or 4 decodes to the reply rate limiters.

* 3.4.22 Receiver typa. The receiver in each channel shall be
of the superheterodyne type and shall use a double-balanced mixer.

3.4.22.1 nggi!g;_gxggggngg. The receiver shall operate at
a fixed frequency of 1030 + 0.5 MH=z.
3.4.22.2 Receiver frequency stability. Under all combina-

tions of service conditions specified herein, the fregquency drift
from that measured under standard conditions shall be not greater

than + 1.5 MHz. Local oscillator drift shall remain within 200
kHz of its selected frequency under these same conditions.
3.4.22.3 Receiver noige fiqure. The receiver noise figure

shall not exceed 8 dB when measured at the eguipment RF input
connector.

3.4.22.4 Receiver dvnamic range. The receiver dynamic range
shall be not less than 55 dB referenced from MTL.

* 3.4.22.5 Receiver bandwidth. Overall receiver bandwidth
shall be as follows. The bandpass shall be essentially Gaussian.
a. -6 dB points 7 MHz to 10 MHz
b. =90 dB points not more than + 22 MHz from Fo

* 3.4.22.6 Receiver RF reiection. The response to pulse and
CW signals shall be not greater than 90 dB to 100 dB below the
response at 1030 MHz at all frequencies lower than 1008 MHz and
higher than 1053 MHz.

* 3.4.22.7 Image Relection. The image frequency (1170 MHz)
response shall be not less than 90 dB to 100 dB down from the

response at 1030 MHz.

* 3.4.22.8 JITIDS Reijection. The response at the JTIDS
frequencies of 969 MHz to 1008 MHz, 1053 MHz to 1065 MHz, and 1113
MHz to 1206 MHz, shall be not less than 90 dB to 100 dB down fron
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3.4.23 Transmitter tvpe. The transmitter shall be of the
solid-state type.

3.4.23.1 Transmitter frequency. The transmitter shall
operate at a fixed frequency of 1090 MH=z.

* 3.4.23.2 Transmitter frequency stability. Transmitter
frequency shall be 1090 + 0.5 MHz under standard conditions. When

submitted to any combination of service conditions, the
transmitter frequency shall remain within + 500 KHz of this
frequency. Extraneous and harmonic emissions shall be within
levels specified in 3.3.6.c.

3.4.23.3 Transmitter power output. Under all service
conditions, the transmitter shall deliver 27 4+ 3 dBW into a

mismatched load of 1.1:1 VSWR maximum. output power shall not
change by more than 1.0 dB when the duty cycle is varied from 0.1
to 1.0 percent over all service conditions.

3.4.23.4 Transmitter power output variation within a pulse
train. The peak power of any pulse in a group of pulses specified
shall not differ from the power of any other pulse in that group
by more than 1.0 dB.

3.4.23.5 Transmitter replacement. The design shall permit
the replacement of one or more transistors in the transmitter
without the necessity of adjustments other than for power,
frequency, and pulse shape. Tuning adjustments shall be possible
with full operating voltage applied.

3.4.23.6 Transmitter protection. An open circuit or short
circuit at the RF output, or a high VSWR load at any phase angle
up to 360 degrees, shall not damage the transmitter or RF switch.
The transmitter shall be capable of continuous operation at 1.0
percent duty cycle without damage. Additionally, the transmitter
shall be protected against power line surges and transients that
occur during normal operation, and under conditions of no-lecad
during equipment turn-on, <that may cause the maximum rated tran-
sistor collector voltage to be exceeded.

3.4.24 Power supnlv protection. The power supply shall be
self-protecting against faults which place an overload or short
circuit on any or all of the power supply outputs. The power

supply need not operate during the presence of such faults, but
the use of fuses for this protection is not allowed, and operation
shall return to normal once the fault has cleared. A reversal in
line voltage polarity, applied continuously, or an instantaneous
drop in line voltage to zero potential and low source impedance,
shall not damage the equipment.

3.4.25 Decoder_operation. The decoder shall distinguish and
cause replies to the six modes of interrogation specified in
3.3.14. 1In addition, interrogations made up of pulses of 0.9 to
1.2 microseconds in width with rise times of 0.2 microseconds and
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decay times of 0.3 microseconds, shall be decoded and replies
shall be generated with no degradation in performance, except that
decoder tolerance may be proportional to pulse width. This
circuitry shall be such that the reply transmitted by the egquip-
ment shall always correspond to the mode of interrogation.

3.4.25.1 e e ce . Interrogation pulses
spaced at 2.9 to 3.1 microsecond intervals shall cause the
equipment to generate Mode 1 replies. Pulses spaced less than
2.5, or greater than 3.8 microseconds shall not cause such
replies.

3.4.25.2 Decoder tolerance, mode 2. Interrogation pulses
spaced 4.8 to 5.2 microseconds shall cause the equipment to
generate Mode 2 replies. Pulses spaced less than 4.2, or greater
than 5.8 microseconds shall not cause such replies.

3.4.25.3 ecode e o . Interrogation pulses
spaced 7.8 to 8.2 microseconds shall cause the equipment to
generate Mode 3/A replies. Pulses spaced 1less than 7.2, or

greater than 8.8 microseconds shall not cause such replies (except
see 3.4.25.6).

3.4.25.4 Decodexr tolerance, mode 4. Four interrogation
pulses spaced within + 0.1 microseconds from nominal positions
shall cause the equipment to generate Mode 4 Enable Triggers.
Pulses spaced + 0.6 microseconds from nominal positions shall not
cause such triggers.

3.4.25.5 code tole e ode €. Interrogation pulses
spaced 20.8 to 21.2 microseconds shall cause the equipment to
generate Mode C replies. Pulses spaced less than 20.2, or greater
than 21.8 microseconds shall not cause such replies.

3.4.25.6 Decoder tolerapnce, test mode. Interrogation pulses
spaced 6.3 to 6.7 microseconds shall cause the equipment to gen-
erate Mode 3/A replies. Pulses spaced less than 5.7, or greater

than 7.3 microseconds shall not cause such replies.

3.5 Petailed requirements.

3.5.1 onspole-moupte - . The Console-Mounted
AN/APX-100(V) consists of an integral receiver-transmitter/control
unit that interfaces with the associated equipment 1listed in
6.5. Design requirements for the RT unit shall be as follows:

3.5.1.1 FPupction. The egquipment shall receive RF energy
from two antennas, compare the video output levels of two
receivers, decode receiver video, and encode a reply for the

transmitter to radiate from the antenna that received the stronger

RF signal. All contreols and displays including those for BIT

shall be located on the front panel. Built-in-Test circuits shall
automatically monitor and provide manual self-test capability for
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all interrogation nmodes. Also, remote BIT activation and display
of the GO/NO-GO indicators shall be possible. The RT-()/APX-100(V)
is intended for console mounting.

3.5.1.2 Form Factors. Overall dimensions shall be as speci-
fied by MIL-C-6781 for a Type 1 contrel panel except that the
maximum depth shall not be greater than 6.750 inches (less con-
nectors) as shown on Figure 1. Connector locations shall be as

o AL
=1atel 4

3.5.1.3 Weight. Weight of the consocle-mounted unit shall
be not greater than 8.4 pounds.

3.5.1.4 cContents. The console-mounted RT shall be one self-
contained unit with wmodularized functions. The equipment design
shall allow module removal -- while under power without damage to
the removed module or remaining modules. A BIT failure shall not
prevent the egquipment from replying to interrogations. Where
practical, the design shall permit module replacement without
adjustments to the equipment.

3.5.1.5 Controls. controls required for operation of the
equipment shall be located on the Control/Indicator Assembly at
the front of the receiver-transmitter. Control knob lettering,

location, and functions shall be as shown on Figure 1 and as
follows:

a. Master. A detent-type selector switch, labeled MASTER,
shall be provided. Detented positions shall be labeled OFF, STBY,
NORM, and EMER. A mechanical interlock shall be incorporated in
the device to prevent inadvertent switching to either EMER or OFF
positions. In OFF position, all primary power supplies, except
contrel and lighting circuits, shall be 1isolated from the
equipment. When the mechanical interlock is released and the
control is placed in the EMER position, all modes shall be enabled
(except TEST) and the equipment shall transmit an emergency reply
when interrogated. The switch <top shall be labeled with the

lettering: ®PULL TO TURN®.

b. Identification-of-position (MIC-IDENT} switch. A

three-position toggle switch shall be provided for control of the
identification-of-position function. The center position shall be
the disabled position and shall be labeled OUT. The up position
shall enable the IDENT function and shall be spring-locaded to
return to the OUT position when manual pressure is removed from
the handle. The down position shall be labeled MIC and shall
transfer control of the IDENT function to a point remote from the
contrel panel.

c. Mode 1 enable and test. A three-position toggle switch
shall be provided for control of Mode 1 operation and test. This
switch shall be labeled Mode 1. The first position (down) shall
be the inoperative position and shall be labeled OUT. The second
position (center) shall be the Mode 1 enable position, and shall
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be labeled ON. The third position (UP) shall be spring~loaded for
momentary contact so0 that it may return to the enable position
when pressure is removed from the handle. The third position
shall be the TEST position and shall be labeled accordingly. In
the TEST position, the switch shall cause the GO/NO-GO
built-in-test (BIT) self-test circuits to be energized, and shall
override the BIT monitor function, provided that the Master switch
is in NORM or EMER.

d. Mode 2 enable and test. A three-position toggle switch
shall be provided for control of Mode 2 operation and test. The
switch shall perform functionally for Mode 2 in the same manner as
does the Mode 1 enable switch.

e. Mode 3/p epable apnd test. A three-position toggle
switch shall be provided for control of Mode 3/A and Mode C
operation. The switch shall enable Mode 3/A and Mode C (framing

pulses only) simultaneously and shall perform functionally in the
same manner as the Mode 1 switch except that in the TEST position
of the Mode 3/A switch, only Mcde 3/A is tested.

f. Mode € altitude xeporting mode. A three-position toggle
switch shall be provided for control of the Mode C altitude
digitizer input to the equipment and Mode C testing. The center
(ON) position shall enable the altitude digitizer input to the
equipment. The down (OUT} position shall disable the altitude
data input but shall not inhibit transmission of Mode C framing

pulses. The TEST (UP) position shall enable testing of Mode C

including the altitude data input -- provided that Mode 3/A mode
enable control is enabled.
Mopitor/Radiation-test epable. A two-position toggle

switch shall be provided for control of the monitor and radiation
test features. The down (OUT) and up (RAD) positions shall enable
the equipment monitor circuits, provided the MASTER switch is in
NORM or EMER. The RAD position shall be spring-loaded for
momentary contact to permit return to the down position when
manual pressure is removed from the handle. The radiation test
position shall enable the equipment and crypto computer to respond
to special interrogation test modes generated externally by a
preflight ramp test set. Any one of the TEST positions of the
Mode enable switches shall override the monitor function in RAD or
ouT.

h. BIT ipdicateoxr lights. TEST GO and TEST/MONITOR NO- GO
indicators of the press-to-test and turn-to-dim type shall be

provided to indicate satisfactory operation of the transponder for
self-test of Modes 1, 2, 3/A, 4 and €, and for monitoring proper
response to interrogations. The color of the filter for all
non-ANVIS units shall be green for the GO lamp and red for the
NO-GO. For ANVIS units, the filter shall be ANVIS green for the
GO lamp, and ANVIS yellow for the NO-GO. The press-to-test
feature shall be for testing the indicator lamps conly.
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i. Mode 3/A control code. Four in-line pushbutton switches
shall be provided for selection of Mode 3/A codes. Each switch
shall have 8 positions, numbered 0 through 7 consecutively. The
numbers, illuminated by the panel lighting, shall appear on a
drum-shaped portion of each wheel. Each switch shall be
continuously rotatable with no stops. Means shall be provided to
illuminate the displayed position of the wheels.

j. Mode 1} code control. Two in-line push button switches
shall be provided for selection of mode 1 codes. The first switch
(from left to right) shall be 8-position, identical to those used
for selection of M-3/A codes. The second switch shall be similar
to the first except that the numbering shall be © through 3,
appearing twice (once on each half of the drum). The switches
shall be continuously rotatable with no stops. Means shall be
provided to illuminate the displayed position of the wheels.
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shall be provided for selection of the Mode 2 codes. The switches
shall be 1located between the Mode 3/A c¢ode switches and shall
perform functionally in the same manner as the Mode 3/A code
selection switches. Mode 2 code numbers shall appear between the
Mode 3/A numbers shown on Figure 2 for the conscle-mounted unit.
These numbers shall be covered by a plate which, when pushed
upward, shall reveal the number. For the equipment-bay mounted
unit, this contrcl shall be located on the RT-( ) front face as
shown on Figure 3.

1. Status indicators. Three lamps shall be provided to
indicate the status of the altimeter, KIT-1A, and antenna
functions. These lamps shall be operative in the TEST position of
the Mode 1, 2, 3/A, 4 or C enable switches. Each lamp shall be
red in color or ANVIS yellow -- depending on the set ordered.

m. Antenna selection switch. A three-position toggle switch
shall be provided for selection of top, bottom, or diversity
antenna oneration. In all three nositions both receivers chall
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be enabled for signal reception and comparison; however, replies
shall be possible only from the up (TOP) or down (BOT) antenna as
selected. The middle (DIV) position shall enable replies from
either antenna.

n. Mode 4 rotary function switgch. A rotary detent type
switch shall be provided with positions labeled HOLD, A, B, and
ZERO. The HOLD position shall be spring-loaded for momentary
contact to permit return to the A position when manual pressure is
released from the knob. The ZERO position shall be guarded in
such a manner that a mechanical latch must be released to turn the

switch to ZERO. There shall be no guard from ZERO tc B or A. The

switch top shall be lettered: “PULL TO ZERO".
o. Mode 4 enable switch. A three-position tbggle switch
shall be provided for enabling and test of Mode 4. The up

position (TEST) shall be spring-lcaded for momentary contact to
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permit return to the middle (ON) position when manual pressure is

removed. The bottom position shall be OFF with a mechanical
interlock to prevent inadvertent switching to OFF.
Mode 4 monitor switch. A three-position toggle type

switch shall be provided to permit monitoring of the Mode 4 REPLY
light, Mode 4 Audio tone, and external caution light. The up
(AUDIO) position shall allow monitoring of the audio tone, REPLY
indicator, and external CAUTION indicator. The middle (LIGHT)
position shall allow monitoring of the REPLY and external CAUTION
lamps only. In the bottom (OUT) position, the REPLY and CAUTION
indicators, and audio tone shall be disabled and Mode 4
contribution to the MONITOR NO-GO signal shall be inhibited. The
OUT position shall not inhibit the GO/NO-GO signals during Mode 4

self-test or RAD operation. A mechanical interlock shall be pro-
vided to prevent inadvertent movement of the switch to OUT.
g. Mode 4 xeply indicator. An indicator light identical to

the GO, NO-GO indicators shall be provided to indicate Mode 4
replies that occur when the Mode 4 MONITOR switch is in either the
AUDIO or LIGHT position. Color of the filter shall be ANVIS green
for the ANVIS set and green for all other sets.

* 3.5.1.6 Panel lighting. Panel lighting wvoltage and color
for each console-mounted AN/APX-100(V) shall be as follows:
o c e Voltage Colox
a. RT-1296B/APX-100(V) 5 Vv Red
b. RT-1284B/APX-100(V) 5V White (IPL)
c. RT-1285B/APX-100(V) 28 V Red
d. RT-1286B/APX-100(V) 28 V White (IPL)
e. RT-1426A/APX-100A(V) S Vv Blue/White
f. RT-1557A/APX-100(V) 5V ANVIS Green
g. RT-1558BA/APX-100(V) 28 V ANVIS Green
3.5.1.7 Externa)l connections. Connections to external
circuits shall be as specified in Table XVIII.
Table XVIII. ogle u exte connections
J1 Pin PFunction (I/0)
1 Altimeter Interlock (I) 45 Mode 4 Challenge (0)
2 Altimeter Interlock (0}
3 Remote Normal Select(I) 46 Coax Shield
4 Standby Advisory (GND) (O) 47 Mode 4 Enable(Q)
5 Remote Bottom Chan Select {GND) (I) Trigger
6 Remote Top Chan Select (GND) (I) 48 Coax Shield
7 Remote X Pulse Enable (GND)({I) 49 Mode 4 Reply (I)
8 Remote I/P Enable (GND) (I) 50 Coax Shield
9 Remote Emergency Enable (GND) (I) 51 Mode 4 Caution(0)
10 Auxiliary Trigger(I) Light (+28 V dc)
11 Coax Shield 52 Mode 4 Code Alarm(I)
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Table XVIII. Console unit external connections- continued

12 Ejection Enable (+28 V dc) , ]
& Zeroize (GND) (I)

13 Panel Light Return

14 Panel Lights, +28 V dc(I) 53 Mode 4 Code B(0)

15 Panel Lights, 5 V ac (I) Enable (GND)

16 Spare (I) 54 Mode 4 Disable(0)

17 Suppression (AIMS) (I) (GND)

18 Coax Shield 55 Mode 4 Zeroize

19 Suppression (0) Return (Open)

20 Coax Shield 56 Mode 4 Refuel (0)

21 Mode 4 Audio (0) Hold (GND)

22 Mode 4 Audio Shielad 57 Mode 4 Verify(O)

23 Mode 4 Audio Common Bit 1(GND)

24 Auxiliary Shield 58 115 V ac(0)

25 +28 V dc (I) Switched

26 +28 V dc (I) 59 115 V ac(l)

27/ 28 Ground 60 Remote Mode 1(I)
Test Enable (GND)

29 Mode C, Al Enable (GND) (I) 61 Remote Mode 2(I1)

30 Mode C, AZ Enable {GHND) {I) Test Enable (GND)

31 Mode C, A4 Enable (GND) (I) 62 Remote Meode 3/A(I)

32 Mode C, Bl Enable (GND) (I) Test Enable (GND)

33 Mode C, B2 Enable (GND) (I) 63 Remote Mode C (I)

34 Mode C, B4 Enable (GND) (I) Test Enable (GND)

35 Mode C, Cl Enable (GND) (I) 64 Remote Mode 4(I)

36 Mode C, C2 Enable (GND) (I) Test Enable (GHD)

37 Mode C, C4 Enable (GND) (I) 65 Remote TEST GO(O)

38 Mode C, D2 Enable (GND) (I) (GND)

39 Meode C, D4 Enakle (GND) (I) 66 Remote TEST/MON (0}

40 +28 V dc Switched (0) NO-GO (GND)

41/42 Spare J3 Top Antenna

43 Mode 4 Disparity (I) J4 Bottom Antenna

44 Coax shield

-3.5.1.8 Mounting. The equipment shall mount in an aircraft
console or instrument panel using quick-disconnect dzus fasteners.
Guide pin holes shall be provided at the equipment rear surface.

1.5.2 Equipment-bay mounted AN/APX~-100(V). The
Equipment-Bay Mounted AN/APX-100(V) consists of an avionics-bay

mounted Receiver-Transmitter RT-1157B/APX-100 (V) or RT-1471/
APX-100(V), Mount MT-4811/APX-100(V), and Control C-()/APX-
100(V). The control for the RT-1157B/APX-100(V) may be either a
C~10009/APX-100(V), C-10532/APX-100(V), C-10533/APX-100(V), or
C-10534/APX-100(V). The RT-1471/APX-100(V) is controlled from the
aircraft data bus. Design requirements for these units shall be
as specified in 3.5.2.1 through 3.5.2.8:
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* 3.5.2.1 Function. The RT-1157B and RT-1471 interface with
the associated equipment listed in 6.5. Each RT is functionally

identical to the console-mounted unit. The RT cases shall be
pressure-sealed and designed for installation in an aircraft
avionics bay. Control of the RT-1157B shall be from a remote

panel, C-()/APX-100(V). The RT-1471 shall be designed for
control from a MIL-STD-1553B data Dbus. The RT-1471 interface
with the data bus shall be designed in accordance with ICD 8309
except that the intergap between messages will not be 1less than
100 microseconds. Magnetic indicators labeled “ANT", "RT", and
"KIT" shall be provided on the receiver-transmitter for isolation
of faults to the receiver-transmitter, antenna lines, and KIT-1A
computer.

3.5.2.2 Form_ factors. The RT-1157B, RT-1471, MT-4811, and
C-() form factors shall be as shown on Figures 1, 3, 4, and 5.

3.5.2.3 Weiaht. Weights shall be not greater than:

a RT-1157B/APX-100(V) 10.0 1lbs.
b. RT=1471()/APX-100(V) 10.0 1lbs.
c. C-()/APX-100(V) 1.7 1lbs.
d. MT-4811/APX-100(V) 1.0 1b.
3.5.2.4 Contents. The RT-1157B contents shall be the same

as that of the console-mounted RT except that a Remote Interface
Module shall be included with control line filter and buffer

£ - £
circuits for operation with the external interfaces. All control

lines shall be provided with =+ 20 V switching transient
protection. The RT-1471() is similar to the RT-1157B except that
it contains a Serial Bus Interface Module instead of the Remote
Interface Module of the RT-1157.

3.5.2.5 Controls. Controls required for operation of the
RT-1157B shall be located on the C-(} contrel panel as shown on
Figure 1 and shall be functionally identical, except for the Mode
2 switches, to those of the console-mounted unit (see 3.5.1.5).

3.5.2.6 External connections. Connections to external
circuits shall be provided on receptacles located on the RT front
face , and control rear face, as specified in Tables XIX, XX, and
XXI.

3.5.2.7 Panel liaghting. Panel lighting for each nomen-

clatured control shall be as follows. The front panel color
shall be in accordance with FED-STD-595, Color No. 37038.
Nomenclatuge = = Voltage, Color
a. €-10009/APX-100(V) 5V,Red e. C-()/APX-100(V) 5V,ANVIS
b. C€-10532/APX-100(V) 5V,White f. C-()/APX-100(V) 28V,ANVIS
c. C-10533/APX-100(V} 28V,Red
d. C-10534/APX-100(V) 28V,White
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3.5.2.8 Mounting. The equipment mount (MT-4811) shall
conform to the requirements of MIL-C-172 with form factor as
shown on Figure 5. Case hooks shall conform to M5-9140-3 and the
automatic locking devices to MS-14108-3. The controls for the
equipment bay mounted RT shall mount the same as the console

mounted RT except that guidepin holes are not required.
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Table XIX. RT-1157/APX-100(V) external connections
J1 Pin Function

1 Mode C, Cl1 Enable In (GND) 43 Mode 3/A, D1 Enable In(GND)

2 Mode C, C2 Enable In (GND) 44 Mode 3/A, D2 Enable In(GND)

3 Mode C, C4 Enable In (GND) 45 Mode 3/A, D4 Enable In(GND)

4 Mode C, D2 Enable In (GND) 46 Mode 1, Al Enable In{GND)

5 Mode C, D4 Enable In (GND) 47 Mode 1, A2 Enable In{GND)

6 Mode C, Bl Enable In (GND) 48 Mode 1, A4 Enable In{GND)

7 Mode C, B2 Enable In (GND) 49 Mode 1, Bl Enable In{GND)

8 Top Channel Select In (GND) 50 Mode 1, B2 Enable In{GND)

9 Bottom Channel Select In (GND)| 51 Mode 3/A Al Enable In(GND)

10 KIT Interlock In 52 Mode 3/A, A2 Enable In(GND)
{GND: KIT Installed) 53 Mode 3/A, A4 Enable In(GND)

11 Mode 4 Caution Light Out 54 115 V ac In
(GND: OFF, KIT Not Installed) 55 GND

12 Mode 4 Reply Light 56 115 V dc Switched Out
Output (+28 V dc) 57 Mode C Test Enable In (GND)

13 TEST GO Out (Open GO) 58 Mode 3/A Test Enable In(GND)

14 <Cross Band Cut (Signal) 5% Mode 2 Test Enable In (GND)

15 ALT NO-GO Out (GND) 60 Mode 1 Test Enable In (GND)

16 Mode 3/A, Bl Enable In (GND) 61 Mode 4 Test Enable In (GND)

17 Mode 3/A, B2 Enable In {(GND) 62 X-Pulse Enable In (GND) )

18 Mode 3/A, B4 Enable In (GND) 63 Mode 4 Light Disable In (GND)

19 Mode 3/A, Cl Enable In {GND) 64 Test Mode Enable In (GND)

20 Altimeter Interlock In 65 Mode C Code Enable In (GND)
(GND: Altimeter Installed and | 66 Mode 3/A & C Enable In (GND)
in "GO" Status") 67 Mode 2 Enable In (GND)

21 GND 68 Mode 1 Enable In (GND)

22 GND 69 Mode 4 Code Zeroize and

23 Power Relay Enable In (GND) Alarm In (GND)

24 +28 V dc In 70 Mode 4 Audio Enable In (GND)

25 +28 V dc Switched out 71 EMER Enable In (GND)

26 Mcode 4 Caution Light 72 I/P Enable In (GND)
out (+28 V dc) 73 Spare

27 GND 74 STBY/NORM Enable In({(GND:Normal

28 Spare 75 TEST GO Out (GND)

29 Spare 76 Standby Advisory Out (GND)

30 Mode C, B4 Enable In {(GND) 77 Mode 4 Audio Shield

31 Mode C, Al Enable In (GND) 78 Mode 4 Audio Common

32 Mode C, A2 Enable In (GND) 79 Mode 4 Audio Out

33 Mode C, A4 Enable In (GND) J2-A Suppression In (TEWS)

34 Ejection Enable In (+28 V dc) B Mode 4 Reply In

35 GND C Mode 4 ulsparluy In

36 Mode 4 Reply Light Enable D Auxiliary Trigger In
Out (GND: ON) E Suppression Out




Downloaded from http://www.everyspec.com

MIL-R-81876B(AS)

Table XIX._RT-1157/APX~100 exterpnal conpnections - continued

37

38
39
40
41
42

TEST/MON NO-GO Out

(GND: NO-GO)

ANT NO-GO Out (GND)

KIT NO-GO OQut (GND)

BIT GO Out (+28 V dc)

Mode 3/A, C2 Enable In (GHD)
Mode 3/A, C4 Enable In (GND)

swmUTIO™

Yy

Mode 4 Enable Trigger Out
Mode 4 Challenge Video Out
Suppression In (AIMS)
Spare

Spare

Top Antenna

Bottom Antenna

Table XX. C =100

s5e

e tions

J1 pin function

O~ bW N

Mode 4 Refuel Hold Out (GND)
I/P Enable Out (GND)

Mode 4 Verify Bit 1 Out (GND)
Mode C Code Enable Qut (GND)
EMER Enable Out (GND)

Mode 3/A & C Enable Out (GND)
Spare

STBY/NORM Enable OQut

{GND: Normal)

Mode 2 Enable Out (GND)

Spare

Power Relay Enable oOut (GND)

Spare

Remote I/P Enable Out (GND)
Spare

Mode 3/A, Cl Enable Out (GND)
Mode 3/A, C2 Enable Cut (GND)
Mode 3/A, C4 Enable Out (GND)
Mode 3/A, D1 Enable Out (GND)
Mode 3/A, D2 Enable Out (GND)
Mode 3/A, D4 Enablie Out (GND)
Spare

Mode 4 Zeroize Return Out
(Open)

Mode 4 Disable Out (GND)

Test Mode Enable Out (GND)
Mode 1 Enable Out (GND)

Mcode 1, Al Enable Out (GND)
Mode 1, A2 Enable Out (GND)
Mode 1, A4 Enable Out (GND)
Mode 1, Bl Enable Out (GND)
Mode 1, B2 Enable Out (GND)
Spare

Mode 3/A,
Mode 3/A,
Spare

Mode 3/A,
Mode 3/A,

Al Enable Out (GND)
A2 Enable Out (GND)

A4 Enable Out
Bl Enable Out

(GND)
(GND)

37
38
39
40
41
42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62

63
64
65
66

Mode 3/A, B2 Enable Out
Mode 3/A, B4 Enable Out(GND)
Spare

Mode 1 Test Enable Out{GND)
Mode 2 Test Enable Out (GND)
Mode 4 Reply Light Enable
In (GND: ON)

Mode 31/A Test Enable Dut(GND)
Mode C Test Enable Out (GHND)

Spare

TEST GO In (GND)

Spare

Mode 4 Code B Enable Out(GND)
Spare

Panel Lights, +28 V dc In
+28 V dc In

Spare

Ground

Panel Light Return

Mode 4 Audio Enable Out (GND)
ALT NO-GO In (GHD)

ANT NO-GO In
KIT NO-GO In
Spare
TEST/MON RO-GO In

(GND: NO-GO)

Spare

Bottom Channel Select Out
(GND)

Top Channel Select Qut (GND)
Mode 4 Test Enable Out (GND)
Panel Lights, 5 V-ac In

Mode 4 Light Disable Out(GND)
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Table XXI. RT-1471 external connections
J1 pin function

1 Mode C, Cl Enable In (GND) 46 thru 53 Spare
2 Mode C, C2 Enable In (GND)
3 Mode C, C4 Enable In (GND)
4 Mode C, D2 Enable In (GND)
5 Mode C, D4 Enable In (GND)
& Mode C, Bl Enable In (GND)
7 Mode C, B2 Enable In (GND)
8 Spare
9 Spare 54 115 V ac In
10 Data Bus 1T+ 55 GND
11 Data Bus 1T- 56 115 V ac Switched out
12 GND 57 thru 62 Spare -
13 <Cross Band Cutput (Signal)
14 Data Bus 2T+
15 Data Bus 2T~ 623 RT Address 2
16 GND 64 Spare
17 RT Address Parity 65 Mode 4 Code B Enable
18 RT Address 0 Out (GND)
19 RT Address 1 66 Spare
20 Altimeter Interlock In (GND: 67 RT Address 3

Altimeter in GO Status) 68 Mode 4 Disable Qut (GND)
21 GND 69 Mode 4 Zeroize and Alarm
22 GND In (GND)
23 Power Relay Enable In (GND)
24 +2B V In 70 Mode 4 AB Common IN (GND:
25 +28 V Switched Output KIT installed)
26 Mode 4 Caution Light Output 71 EMER Enable In (GND)

(+28 Volts) 72 Spare
27 GND 73 Spare
28 Spare 74 RT Address 4
29 Spare 75 Test GO Out (GND)
30 Mode €, B4 Enable In (GND) 76 Standby Advisory OQut (GND)
31 Mode C, Al Enable In (GND) 77 Mode 4 Audio Shield
32 Mode C, A2 Enable In {GND) 78 Mode 4 Audio Common .
33 Mode C, A4 Enable In (GND) 79 Mode 4 Audio OQut
34 Ejection Enable In (+28 Volts) J2 A Suppression In
35 GND B Mode 4 Reply In
36 Data Bus 1D+ C Mode 4 Disparity In
37 Data Bus 1D- D Auxiliary Trigger In
38 Data Bus 2D+ E Suppression Out
39 Data bus 2D- F Mode 4 Enable Trigger Out
40 GHND G Mode 4 Challenge Video
41 Mode 4 Verify Bit #1 Out (GND) H Suppression In (AIMS)
42 Mode 4 Reply Light Enable Out J Spare

(GND: ON) K Spare
43 Spare J3 Top ANT
44 Test/Monitor NO-GO Out (GND: ON)] J4 Bot ANT
45 Spare
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4. QUALITY ASSURANCE PROVISIONS

4.1 es o spection. Unless otherwise
specified in the contract or purchase order, the contractor is
responsible for the performance of all inspection requirements as
specified herein. Except as otherwise specified in the contract
or purchase order, the contractor may use his own or any other
facilities suitable for 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 assure supplies and services
conform to prescribed redquirements.

4.1.1 Respopsibility for complispnce. All items must meet
all requirements of Sections 3 and 5. The inspections set forth
in this specification shall become 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 of the responsibility of assuring that all
products or supplies submitted to the Government for acceptance
comply with all requirements of the contract. Sampling in
quality conformance does not authorize submission of known
defective material, either indicated or actual, nor does it
commit the Government to acceptance of defective material.

4.2 Classjification of Jinspections. The inspection
requirements specified herein are classified as follows:

a. First article inspection (see 4.3)
b. Quality conformance inspection (see 4.6)

4.3 s e spection. First article inspection
shall be conducted by the contractor on units produced with
equipment and procedures normally used in production. The First
article units shall have first passed the Individual (see
4.6.2), Manufacturing Screening (see 4.6.3) and All Equipment
Tests (see 4.6.4). First Article tests shall be accomplished
under the authorized test procedures (see 4.7). No first article
inspections shall be conducted prior to acceptance of the first
article test procedure by the procuring activity.

4.3.1 Flrst article test data. The contractor shall make
available data collected in conducting the first article test to
the procuring activity.

* 4.3.2 ope = cle t . FPirst article tests
shall include all tests in the approved test procedure to
determine that the equipment meets all the reqguirements of this

specification, other applicable specifications, and the contract.
First article tests sghall provide evidence of compliance with

A Ll bF e AL A T b AT A ALA e ol T ol W e F O = mae g w —=

each requirement of Section 3 of this specification, utilizing
the Appendix Cross-Reference Index. First article tests shall
include electrical bench tests, environmental tests in accordance
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with the procedures of MIL-T-5422, random and sinusoid vibration

tests as specified in 4.3.7, electromagnetic compatibility
tests in accordance with MIL-STD-461 and MIL-STD-462 as modified
in 4.3.11, reliability qualification test in accordance with

4.3.12, and ANVIS lighting tests in accordance with MIL-L=85762
as specified in 4.3.13.

4.3.3 First article approval. Approval of the first

article sample will be by the procuring activity upon completion
of all tests.

4.3.4 Electrical bench tests. Bench tests shall be

conducted to demonstrate compliance with specified performance
parameters. These tests shall be conducted under standard
laboratory conditions of 3.3.9.

* 4.3.5 Environmental tests. Environmental tests shall be
conducted on from five to six units in the sequence specified in
4.3.5.1. Except when RT-1157 and RT-1471 units are ordered under
the contract, all test units shall be console mounted units.
When RT-1157 and RT-1471 units are on order with console units,
test Unit #1 shall be an RT-1471 and test Unit #6 an RT-1157.
When only RT-1157 units are ordered with conscle units, then
test unit #6 1is deleted and test Unit #1 shall be an RT-1157
unit. Unless otherwise noted these tests shall be performed in
accordance with MIL-T-5422 procedures. ( Rain, Bench Handling,
Fungus, Salt Fog, Dust, Shock, and Explosive tests are not
required when the mechanical design and material used is
unchanged from a previously qualified design.)

* 4.3.5.1 Test sequence.

Unit #1- Temperature-altitude, vibration (random),
Shock, EMI (RS-03 only)

Unit #2 - Humidity, Dust, Rain, Vibration (sinu-
soid)

Unit #3 - Bench-handling, Shock, Explosive, Crash
Safety, Salt Fog

Unit #4 - Fungus
Unit #5 - Electrical Bench, EMI (full), ANVIS

Unit #6 - Electrical Bench (control interface only)

4.3.6 Temperature/ajtitude test. The temperature/altitude
test shall be performed in accordance with MIL-T-5422 for bay
mounted units. For console-mounted units, the test temperature
shall be not greater than 71 degrees C and the test altitude
shall be not greater than 40,000 feet.
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4.3.7 Vibration test. Console mounted units shall be
subjected to sinusoidal vibration in accordance with MIL-E-5400P,
Curve IA, except that the acceleration level shall be limited to
5 G and the upper test frequency to 500 Hz. Rack or equipment bay
mounted units shall receive random vibration in accordance with
MIL-STD~810 and as specified in 4.3.7.1 through 4.3.7.4.

4.3.7.1 est e ope on. The test item shall be
operated during application of random vibration so that the
functional effects caused by these tests may be evaluated. The
test item shall meet performance requirements, as specified,
while the functional vibration levels are being applied and

immedistely nrocading and followinag anpnlication of tha anduranco

ly preceding and feollowin a application of <the endurance
levels.
4.3.7.2 Mounting techniques. The test item shall be hard

mounted (no isolators) to the vibration exciter or transition
table by means of a MT-4811/APX-100(V) mount in the system's
normal mounting configuration. Care 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
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 the attachment point(s) of the test itemn.
Additional vibration sensors shall be located in or on the test
item to determine resconant 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 1limited so that their

Fa ~ o sdurmamd - ooy Iatrme masnmsmivad {o mimima
c l.':\—l- Ull WING WYyllGW A LEBFUIIDGB MCAllY WMCQOUMLTW 40 WLlT4ual .

4.3.7.3 e e st. The test item shall be
subjected to broadband random vibration excitation with the power
spectral density envelope shown on Figure 6. The test item shall
be attached to the vibration exciter according to 4.3.7.2.
Vibration shall be applied sequentially along each of the three
orthogonal axes of the test item. Two test levels are required,
a functional 1level 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 operating
requirements as specified in 4.3.7.1. The acceleration powver
spectral density (g2/Hz) of applied vibration, as measured on the
test fixture at mounting points of the test item, shall be as
specified in 4.3.7.4. Test times shall, for each axis, be one
hour each for functional and endurance levels. The instantaneous
random vibration acceleration peaks may be limited to three times
the rms acceleration level. The power spectral density of the

test control signal shall not deviate from the specified
requirements by more than +100, =30 percent (+3 dB, -1.5 dB)
below 500 Hz and +100, -50 percent (+3 dB) between 500 Hz and

2,000 Hz except that deviations as large as +300, -75 percent (+6
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dB) shall be allowed over a cumulative bandwidth of 100 Hz
maximum, between 500 and 2,000 Hz. Tolerance levels in terms of
dB are specified as:

dB = 10 LOG W1/WO ,where W1l equals power spectral density

10
2 2
in g /Hz units, the term WO defines the specified level in g /H2
units. Confirmation of these tolerances shall be made by use of

an analysis system providing statistical accuracies corresponding
to a bandwidth-time constant product, BT = 50 minimum. Specific
analyzer characteristics shall be as specified below or
equivalent, subject to the BT = 50 limitation.

a. ©On-line, contiquous filter, equalization/analysis system
having a bandwidth as follows:

25 Hz, maximum between 20 and 200 Hz
50 Hz, maximum between 200 and 1,000 Hz

B
B
B 100 hz, maximum between 1,000 and 2,000 Hz

N

b. Swept frequency analysis systems characterized as
follows:

(1) Constant bandwidth analyzer.

(a) Filter bandwidth as follows:

B = 25 Hz, maximum between 20 to 200 Hz

B = 50 Hz. maximum between 200 to 1,000 Hz

B = 100 Hz, maximum between 1,000 to 2,000 Hz
(b} Analyzer averaging time, T = 2RC = 1 secongd,

where T = true averaging time constant
{c) Analysis sweep rate (linear) =
R = B/4RC or B?B (Hz/second)
(2) constant percentage bandwidth analyzer

(a) Filter bandwidth, pfc = 0.1 of center frequency

maximum, where p is percentage, and fc, is analyzer center
frequency .

(b) Analyzer average time = T = 50/pfc,

(c) Analysis sweep rate (logarithmic) =
2
T = pfc/4RC or (pfc)/8

(Hz/second), maximum, whichever is smaller
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c. Digital power spectral density analysis employing
quantization techniques providing accuracies corresponding to the
above approach.

4.3.7.3.1 Worst case axig. During the vibration test, data
shall be obtained to identify the worst case axis for the purpose
of vibration screening tests on production equipment.

4.3.7.4 Test levels. For the purpese of the random
vibration test, the following test levels shall be used:
2
a. Functional level, Wo = 0.05g /Hz (8.59 rms min)
2

b. Endurance level, Wo = 0.12g /Hz (12.79 rms min)

4.3.8 Dust. A dust test shall be performed on the console
unit front panel. MIL-T-5422 procedures shall be used except
that in steps 1, 2, and 3, air velocity shall be 200 4+ 100
ft/minute and step 3 may commence at once after stabilization in
step 2.

4.3.9 Rain. A rain test shall be performed on the front
panel of console mounted units in accordance with MIL-STD-810,
Test Method 506.1, Procedure 1II, except that step 2 rate shall be
1+0.5 in./Hr. Within 2 minutes after the rain test, a BIT test
shall be performed which the unit shall pass. Within 30 minutes
of completing the rain test, open the unit. Water condensate may
be present; however, performance shall not have been degraded.

4.3.10 Fupngus. A fungus test shall be performed in
accordance with MIL-T-5422. The equipment shall be in an "as
ready" for delivery condition, The test model shall not be
specially cleaned for the fungus test, except for the cleaning it
receives during or after production. If it is necessary for the
manufacturer after assembly to remove accumulated production and
handling contaminants by cleaning prior to packaging and
delivery, then the egquipment shall not be tested for three days
after cleaning to allow for complete evaporation of the cleaning
compound. All enclosed or gasketed assemblies shall be opened
and the interior shall be sprayed with the specified mixed-spore
suspension. After 14 and 28 days of test, the control items
shall show profuse growth over at least 50 percent of the area of
the control items. After 28 days, based upeon visual examinatien,
the equipment assembly shall pass if it shows no more than only
sparse microbial growth with restricted tubular growth
development in an area of 1 to 10 percent or less of total area
and no more than six unrelated, minute colonies with mycelial
development in areas only in other than critical circuit
portions; such as terminal spacings, printed circuit boards,
etc.; with sparse growth due to random contamination or traces of
unmixed naterial ingredients. The equipment shall fail if it
shows more than the growth specified above. The test shall be
repeated if the control items fail to show profuse growth after
14 and 28 days of test. Equipment operation is not required.
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4.3.11 Interference tests. Compliance with the requirements
of 3.3.6 and subparagraphs shall be demonstrated by tests.
MIL-STD-461, Notice 4, requirements shall be demonstrated by
conducting MIL-STD-462, Notice 3, measurements, test methods
CEOl, CEOZ2, CEO3, CEO4, CEO5, CEO6, CS0l, CS02, C503, CS504, CSO06,
REO2, REO2.1, RS0O2, and RSO03. A measure of the dc bonding
resistance shall be made using a Shallcross Model 670A
millichmmeter (or equal) and included in the first article test
report. The interfering RF signal for RS03 shall be modulated
with a 1.0 kHz square wave, 50 percent duty cycle, and the
following modulations:

a. 10 kHz to 1.9 MHz, 400 Hz square wave, S50 percent duty
cycle

b. 2 Mhz to 75.9 MHz, FM +8 kHz deviation, 1 kHz

€. 76 MHz to 400 MHz, AM 50 percent, 1 kHz tone

d.400 MHz to 12.4 GHz, pulses, 1 to 10 microseconds w1de,
400 pps

* 4.3.12 Reliability qualification test. When specified in
the contract, a reliability qualification test (RQT) shall be

conducted by the contractor. Not less than four but not more
than six equipment shall be tested in accordance with MIL-STD-781
using the reliability qualification test-mission profile of
Figure 8 and vibration envelope of Figure 9. Each unit shall
have first passed the Individual Test (see 4.6.2),
Manufacturing Screening Test (see 4.6.3) and All Equipment Test
(see 4.6.4) prior to start of RQT. The mission profile test
cycle should begin at the "0 hour" point which is a cold day
ground stabilization (-54 degrees C) prior to ground operation
and flight in a cold day. Random vibration shall be applied with
the units mounted on the MT-4811/APX-100(V) mount or fixture for
conscle units. The accept-reject criteria imposed shall be those
of MIL-STD-781, Test Plan III, with an upper test MTBF of 1000
hours.

* 4.3.13 ANVIS lighting test. The contractor shall perform all
the tests contained in Table IV and the Luminance Uniformity
Inspection test of Table III of MIL-1L-85762. The tests shall be
performed using test equipment that meets the requ1rements of

1 T - 14 o171 Iam rmsesmae o e 3
Appendix B of MIL-L-85762. The test results shall be prepared in

accordance with the requirements of Appendix C of MIL-L-85762.

4.4 Maintainability demonstration. When specified in the
contract, a maintainability demonstration for intermediate level

requirements shall be conducted in accordance with MIL-STD-2084
and MIL-STD-471. Test Method 1, Test Plan B of MIL-STD-471,
shall be used.

4.5 Production equipment. Equipment supplied wunder the
contract shall in all respects, including design, construction,
workmanship, performance and quality, be capable of sucessfully
passing the First Article tests specified herein.
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* 4.6 Quality copnformance inspection. The contractor shall

furnish all samples and shall be responsible for accomplishing
the quality conformance tests. All inspection and testing may be
under the supervision of the customer's representative. The
contractor shall retain test data showing quantitative results
for all quality conformance tests. Such tests shall be
signed/stamped by an authorized representative of the contractor
or laboratory, as applicable. Acceptance or approval of material
shall not be construed as a guarantee of the finished product.

Quality conformance tests shall consist of the following:

a. Component rescreening (see 4.6.1)

b. Individual tests (sece 4.6.2)

c. Manufacturing screening (see 4.6.3)

d. Reliability assurance tests (see 4.6.4)
e. ANVIS assurance tests (see 4.6.5)

f. Special tests (see 4.6.6)

* 4.6.1 Component rescreenipng. Except for RF components, all

active components (semiconductors, microcircuits and hybrids)
shall be subjected to an incoming inspection consisting of one

thermal stress cycle with functional testing of critical
parameters at ambient, - 55 degrees C and + 125 degrees C. For

RF components, which cannot be individually tested in fixtures
to obtain critical parameter data, the thermal rescreening
requirement shall be met by the sucessful completion of thermal
(-54 degrees C and +71 degrees C) tests at the subassembly
level. Unglassivated devices with internal cavities shall be
subjected to a particle impact noise detection test in
accordance with MIL-STD-883. Destructive physical analysis shall
be conducted using Method 5009 of MIL-STD-883B as appropriate.
Where the contractor can identify components by type or
manufacturer that have defect rates of 1less than 100 parts per
million, the contractor may provide that data to the procuring
activity to obtain relaxation to the 100 percent parts
rescreening requirements. When a relaxed rescreening program has
been imposed, the contractor must ensure that the sampling plan
provides acceptable confidence that the defect rate of 100 per
million is not exceeded. If the sampling data indicate the
defects exceed 100 parts per million, then 100 percent parts
rescreening shall be reinitiated.

4.6.2 Individual tests. Each equipment submitted for
acceptance shall be subjected to the individual tests. The tests
shall be adequate to determine compliance with the requirements
for materials, workmanship, operational adequacy and reliability.
As a minimum, each equipment accepted shall have passed the
following tests: -

a. Examination of product (see 4.6.2.1)
b. Operational test (see 4.6.2.2)
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4.6.2.1 Examination of product. Each equipment shall be

examined carefully to determine that the material and workmanship
requirements have been met.

4.6.2.2 Operational test. Each equipment shall be'Operated
long enough to permit the equipment temperature to stabilize and
to <check sufficient characteristics and record data to assure
specified equipment operation.

4.6.3 Manufacturing screening. The contractor shall subject
each egquipment to a manufacturing screening/burn-in test.
Manufacturing screening/burn-in shall consist of random vibration
and temperature cycling. An additional burn-in period may be
used at the option of the contractor. If an additional burn-in
pericd 1is wused, the details thereof shall be included in the
approved test procedures and shall be the same for all equipment,
including units ordered as spares.

4.6.3.1 Random vibration. Prior to conducting temperature
cycling, each receiver-transmitter unit shall complete a 10
minute failure~free vibration screen at 6.06g rms. Power
spectral density shall cover 20 to 2,000 Hz. Psuedo-random
vibration methods are acceptable. The equipment shall be hard
mounted without wvibration isolators and shall be operating
throughout the test. Console units may be rotated 90 degees to
avoid an wunduly complicated wvibration exciter fixture for
production. Vibration shall be applied along the worst case axis
(see 4.3.7). Vibration envelope is shown on Figqure 7.

4.6.3.2 Temperature cycling. Each receiver-transmitter
shall undergo 6 temperature cycles as shown on Figure 8. The
rate of temperature change between extremes shall be at least 5
degrees C per minute. The unit shall be energized throughout
temperature cycling except during the cooldown period from +71
degrees C to -54 degrees C and during-the soak at ~-54 degrees C.

Unit performance shall be periodically checked and repairs made
to correct failures. The last two consecutive temperature cycles
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shall be failure free.

4.6.4 Reliability assurance tests. The contractor shall
submit each receiver-transmitter to a reliability assurance test
as specified herein. The equipment shall have first passed the
Individual and Manufacturing Screening tests.

4.6.4.1 All equipment test. Each receiver-transmitter
shall be tested in accordance with MIL-STD-781 as modified
herein. Environmental cycling shall be as shown on Figure 8.
Vibration and humidity is not required during environmental
cycling. Each unit shall be tested for 80 hours with the last
20 hours failure-free. If a failure occurs during the 20-hour
operating period, the equipment shall be repaired, proper
operation verified and the test continued. The accumulation of
failure-free time shall start at zero time upon resumption of
testing. To determine whether the MTBF is being met at any time
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during the contract the operating time and the failures
therein (not counting any burn-in failures or burn-in operating
time) shall be totaled and the results compared with the reject
line of Test Plan XVIII-C of MIL-STD-781. (Extend the line as
necessary to accommodate the data.) These totals shall accumulate
so that at any time the experience from the beginning of the
contract is included. At any time that the current totals of test
hours and test failures plotted on Test Plan XVIII-C curves show
a reject situation, the procuring activity shall be notified.
The procuring activity reserves the right to stop the acceptance
of the equipment when a reject situation exists pending a review
of the contractor's efforts to improve the equipment, the
equipment parts, or the equipment workmanship, so that the
entire compilation will show other than a reject decision.

4.6.4.2 Test details. Test details such as the performance
criteria to be measured, special failure criteria, and preventive
maintenance to be allowed during the test, shall be part of the
reliability assurance test procedures.

4.6.4.13 3 i L 31 2
Equipment, components, or parts which are supplied as spares or
repair parts, shall receive a reliability screening test as
specified in 4.6. Details of the reliability screening test to
be performed shall be included in the reliability program plan,
the drawing for the itenm, and in the contractor's test
procedures.

* 4.6.5 QANVIS assurance tests. All ANVIS units submitted for

production acceptance, supplied as spares, or to which repairs
are made, shall be sujected to a Visual examination and a
Light leak inspection in accordance with Table V of MIL-L-85762,
except that the latter test shall be performed as follows:

a. spectio ethod. The 1light 1leak test shall be
performed with a Generation II Plus, or a Generation III MCP
image intensifier device (or equivalent) which is filtered with a
Minus Blue filter meeting the transmission requirements of Figure
3 of MIL-L-85762. The image intensifier shall be optically, and
light tight coupled to a video camera with sufficient low light
sensitivity so as to faithfully reproduce all visual images
produced by the image intensifier device with the necessary
lens attachments. The video camera shall be ccecnnected to a
video tape recorder which is connected to a television monitor
unit. The image intensifier shall have suitable front-end optics
that allow it to focus onto the item to be inspected from a

Aigtance of giy faat to infinitvy A tegt chamber or other area
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shall be utilized for these tests where the background
illumination during the test can be controlled, and shall not
exceed 0.00004 foot-candles. If the image intensifier used has
variable gain, then during all tests the gain shall be set to
maximum.
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b. Test. With the image intensifier-video camera/VCR
with monitor system turned on, and the test unit set or dimmed to
the compatible level of 0.1 foot-lamberts, or as close to that as
possible:

{1) Focus on the front panel of the unit so that the
whole unit is within the field on view. NOTE: The entire body of
the unit shall also be examined for light leaks.

(2) With the video recorder activated to record
images, observe the equipment under test on the television
monitor set.

c. Accept/Reject Criteria. Visual evidence (through the
image intensifier-video assembly as displayed on the TV monitor)
of any of the following conditions shall constitute failure of
the test unit. If light emitting from the unit or a component of
that unit is:

(1) emitting from areas which are not intended to be
illuminated;

(2) rendering any display on the unit unreadable
through the image intensifier video assembly, as viewed on the TV
monitor;

(3) creating an image on the TV monitor such that
light emitting from all components in an individual display, or
light emitting from alphanumeric characters on an illuminated
pushbutton, or control do not have a uniform luminance, or light
emitting from an individual indicator does not have a uniform
luminance across it's emitting surface area. NOTE: Some
indicators have an intentional pattern (i.e., 3 holes, 3
triangles, a slit, or side reflectors) from which the light
emanates before passing through the filter. Such indicators will
not be truely uniform, but are acceptable;

(4) creating an image on the TV monitor such that
light emitting from any individual display, or component is many
times brighter (bright enough to create a halo effect around that
light source) than any other light sources on the unit under
test. 1In general, this test is for any light source with a fixed
luminance level. Such indicators shall be compared with an
identical component or display which is known to be compliant
with MIL-L-85762; and,

F=t:1:1 *':“ﬂ th“ - B o |‘“b“ﬂ'm ﬂn“‘,
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hot spot, glare, or 1nter al reflection in any
display or component.

d. Recordings/Approvals. The contractor shall file all
video recordings of all tests. The video recording of each test
shall include an audioc recorded statement identifying the unit
type, serial number, and contract number, so as to clearly
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identify the specific unit represented in the video tape. The
contractor shall record as many individual tests as possible on
each video tape. Acceptance of units for delivery shall be based
on playback and observation of these tapes by the government.

4.6.6 Special tests. When specified in the contract (see
6.2.1), special tests shall be conducted for the purpose of
checking the effect of any design or material change on the
performance of the equipment and to assure quality control. The
equipment selected for the special tests may be selected from
equipment previously subjected to the reliability tests.

4.6.6.1 BSpecial test schedule. Selection of equipment for
special tests shall be made as follows:

a. On an early equipment after an engineering or material
change.

b. Whenever fallure reports or other information indicate
that additional tests are required. (This information will be
determined by the procuring activity.)

4.6.6.2 Scope of special tests. Special tests shall

consist of such tests as authorized by the procuring activity.
Test procedures previously approved for the first article tests
shall be used where applicable.

4.6.7 Equipment fallure. Should a failure occur during
either the reliability qualification, reliability assurance, or
special tests, the following action shall be taken:

a.Determine the cause of the failure and the eguipment
BIT performance in detecting and isolating the failure. :

b. Determine if the failure is an isolated case or
design defect or pattern failure.

¢c. Propose corrective action intended to reduce the
possibility of the same component or BIT failure(s) occurring in
future tests, or documented Jjustification where no corrective
action is proposed.

d. where practical, include a test in the individual
test to check all equipment for this reguirement until assurance
is obtained that the defect has been corrected.

4.6.8 Faillure classification. All incidents occurring
during reliability assurance tests shall be classified and
reported as either relevant or non-relevant in accordance with
MIL-STD-2074 and MIL-STD-781. Only those incidents classified as
relevant failures shall be acountable for making an accept/reject
decision.
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4.6.8.1 Relevant failures. All test incidents shall be
considered as relevant failures unless determined to be
non-relevant in accordance with the criteria of MIL-STD-2074.

4.6.8.2 Non-relevant failures. Although non-relevant

failures are not used for reliability assurance test
accept/reject decisions, all test article incidents and equipment
failures shall be recorded and reported.

4.7 Test _procedures. The right is reserved by the
procuring activity or the government representative to modify
the tests or require any additional tests deemed necessary to
determine compliance with the requirements of the specification
or the contract (see 6.2.1). MIL-T-18303 shall be used as a
guide for preparation of test procedures.

4.8 Testing of spares and repair parts. Equipment

delivered as spares at the weapons replaceable assembly (WRA)
shall receive the same performance, manufacturing screening, and
reliability assurance tests as other production WRAs.

4.8.1 Shop replaceable assemhlies. All items to be

delivered as spares at the shop replaceable assembly (SRA) or
sub-SRA level shall receive functional checks and manufacturing
screening tests commensurate with those imposed on the assembly
in production WRAS.

4.8.2 Repair parts. All electronic component parts to be
delivered as repair parts shall receive functional and burn-in
screening tests equivalent to those imposed for the nearest
military standard part.

4.8.3 Test details. The details of acceptance tests to be
performed on SRA's and WRA's supplied as spare or repair parts
shall be incorporated into item specifications and drawings.

4.9 Presubmission testing. No item, part, or complete
equipment shall be submitted until it has been previously tested
by the manufacturer and found to comply, with all applicable
requirements of this specification and the contract.

5. PACKAGING

5.1 General. All major units and parts of the equipment
shall be preserved, packaged, packed, and marked in accordance
with MIL-E-17555 for the level of shipment specified in the
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contract or purchase order (see 6.2.1).

5.2 Marking. Shipments shall be marked in accordance with
requirements of MIL-STD-129.
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6. NOTES

6.1 Intended use. The equipment is intended for use in
rotary and fixed-wing aircraft that provide a MIL-E-5400, Class 2
(or less) environment. It provides aircraft identification and
altitude reporting in response to challenges from other
airborne, ground or surface platforms. The equipment may also be
used for ship or submarine identification in response to ground,
surface, or air-based challenges.

6.2 Orxderina data.

* 6.2.1 Acquisition redquirements. Acquisition documents
should specify the following:

a. Title, number and date of this specification

b. First Article inspection if required (see
3.2, 6.3)

¢c. Maintainability demonstration if required
(see 4.4)

d. Thermal analysis if required (see 3.3.13)
e. Special tests if required (see 4.6.6)

f. Modification of existing test procedures or
additional tests if required (see 4.7)

g. Level of packaging and packing required (see 5.1)
h. Reliability program plan if required (see 3.3.2)

i. Reliability Qualification Test if required (see
4.3.12)

* 6.2.2 Data requirements. When this specification is used
in an acquisition and data are required to be delivered, the

data requirements identified below shall be developed as
specified by an approved Data Item Description (DD Form 1664) and
delivered in accordance with the approved Contract Data
Requirements List (CDRL), incorporated into the contract. When
the provisions of DAR FAR Supplement, Part 27, Sub-Part 27.410-6
(DD Form 1423) are invoked, and the DD Porm 1423 is not used, the
data specified below shall be delivered by the contractor in
accordance with the contract or purchase order requirements.
Deliverable data required by this specification are cited in the
following paragraphs:
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Data
Paragraph Requirement Title Applicable DID NO. Option
3.3.8 Request, Assignment UDI-E-21582

of Nomenclature

3.3.8 Request for Confirma- DI-CMAN-80194
tion of Nomenclature

3.3.8 Request for Assign— DI-CMAN=-80195
ment of Serial Number
and Serial Number Prefix

Letters
3.3.8 Request for Approval of DI~-CMAN-80196
Identification Plate
Drawings
4.3.2, Procedures, Test DI-T-21347
4.7
4.3.1, Report, First Article DI-T-21349
4.3.3 (Preproduction) Test
4.6.4, Procedures, Reliability DI-R-7035
4.3.12 Tests
4.3.12, Reliability Test and DI-R-7034
4.6.4 Demonstration, Reports
3.3.7 Data Collection, Analysis DI-R-7105
and Corrective Action System,
Reports
4.6.7c Plan, Failure Data Collec- UDI-T-23719
tion Analysis and Corrective
Action
4.6.7 Failed Item Analysis Report DI-RELI-80253
4.4 Maintainability Demonstra- DI-R-7112

tion Test Plan

(Data item descriptions related to this specification, and
identified in Section 6, will be approved and listed as such-'in
DoD 5010.12L, AMSDL. Copies of data item descriptions required
by contractors in cocnnection with specific acquisition
functions should be obtained from the Naval Publications and
Forms Center or as directed by the contracting activity.)
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6.3 Options. The following options are available:

a. An additional burn-in period is allowable at the
option of the contractor (see 4.6.3)

b. Acceptance of equipment may be stopped any time a
reject situation exists 4in the All Equipment Test. This is at
the option of the procuring activity (see 4.6.4.1).

6.4 First article. Wwhen a first article inspection is
regquired, the c¢ontracting officer should include specific
instructions in the contract regarding arrangements for
examination, test, approval, disposition of the first article
sample, and test report.

6.5 Associated equipment. The AN/APX~100 should operate

with the associated equipment 1listed in Table XXII. This
equipment is not supplied under this specification.

Table XXII. Associated equipment

e ¥

item e s o
Antenna AS-133, AT-741A (or other
egquivalents)
Transponder-computer KIT-1A/TSEC
Pressure-Altitude CPU-66()/A (or equivalent)
Air Data Computer

6.6 ubject te ey wo
a. Identification, Friend or Foe (IFF)
b. Receiver-Transmitter
c. Selective Identification Feature (SIF)
d. Transponder
6.7 es o io e. Asterisks (or vertical

lines) are used in this revision to identify changes with
respect to the previous issue.

Preparing Activity:
Navy AS

(Project 5821-N228)
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C-10000(series)control, outline dimensions

FIGURE 1.
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APPENDIX

CROSS REFERENCE INDEX

ic. SCOPE

10.1 Scope. This appendix specifies performance parameters that
shall be verified, as a minimum, during First Barticle and
Production tests. Other specified requirements shall be subject
to verification by inspection and analysis, or review of data
submitted as required by the contract. This appendix 1is a
mandatory part of the specification. The information contained
herein is intended for compliance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this
appendix.

30. SUBMISSION. This section is not applicable to this appendix.
40. EXTENT OF QUALIFICATION.
40.1 The following parameters shall be verified, as a minimum,

during First Article Tests (FAT) and Production Acceptance Tests
(PAT) :

Requirement Paradgraph Test Phase Notesg

3.3.2.1 Operational Stability F/P

3.3.2.4 Reliability (MTBF) F/P 1

3.3.4.2 Control Panel Lighting F 1

3.3.6 Interference Control F

3.3.6.3 Grounding and Bonding F

3.3.7.6 Fault Indicators F/P

3.3.10.1 Vibration F/P

3.3.10.2 Antenna Mismatch F/P

3.3.10.3 Transmitter Duty Cycle F/P

3.3.11 Warm-Up Time F/P

3.3.12 Operating Power F/P

3.3.12.1 Power for External Loads F/P

3.3.12.2 Panel Lighting Power F/P

3.3.12.3 Fusing F/P

3.3.12.4 Reduced Performance F/P

3.3.15 Input Protecticn F

3.4.2 Interference F/P

3.4.3 Echo Rejection F/P

3.4.3.1 Mode 1,2,3/A,C and Test F/P
Desensitization

3.4.3.2 Mode 4 Desensitization F/P

3.4.4 Minimum Triggering Level F/P

3.4.4.1 Triggering Level Drift F/P

3.4.5 Random Triggering Rate F/P
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APPENDIX
Test Phase
Automatic Overload F/P
Control
Single Channel AOC F/P
Cross Channel AOC F/P
Mode 4 Threshold ¥/P
Reduction Control
Duty Cycle Limiter F/P
Sidelobe Suppression F/P
Rate Limiter
Automatic Overload F/P
Control Action
Suppression During Mode F/P
4 Interrogation
Suppression During Trans- F/P
mission of Mode 4 Replies
Suppression During Trans- F/P
mission of Mode 1,2,3/A
C or Test replies
Sup?ressien Input F/P
Suppression Output F/P
Conditions for ISLS F/P
ISLS Conditions for F/P
Nonsuppression
ISLS Gray Region F/P
ISLS Dynamic Range F/P
Pulse Width Discrimina- F/P
tion
Narrow Pulse Discrimina- F/P
tion
Wide Pulse Discrimination F/P
Transponder Delay F/P
Range Jitter F/P
Reply Characteristics F/P
Mode 1 Replies F/P
Mode 2 Replies F/P
Mode 3/A Replies F/P
Test Mode Replies F/P
Mode 4 Replies F/P
Mode C Replies F/P
Emergency Replies Modes F/P
1,2,3/A,4 and C
Identification of F/P
Position Repl ias
Mode C Altitude Reporting F/P

Provisions
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APPENDIX

Requirement Paragraph

3.4.15.1

3.4.15.3
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Mode C Altitude-Code
Control Characteristics
Mode C Lead Source

and Transient Voltages
Auxiliary Trigger
Standby Operation

Code Number Assignments
Mode 1 Codes

Mode 2 Codes

Mode 3/A Codes

Mode C Codes

X-Pulse Cocodes

BIT Performance

BIT Self-Test

Self-Test Evaluator
Evaluation of Replies
During In-Flight Testing
BIT Interrogation Level
BIT Interrogation
Frequency

BIT Interrogation Modes
BIT Interrogation Rate
BIT Reply Frequency
Discrimination

BIT Reply Pulse Spacing
BIT Reply Peak Pulse
Power

BIT Antenna System Check
Mode 4 BIT Evaluation
Mode C Test Evaluation
Monitor

Indicator Operation

Remote BIT Interface

Transient Conditions
Mode 4 Performance
Mode 4 Reply Input
Disparity Input

Mode 4 Enable Trigger
Mode 4 Challenge Video
Diversity Performance
Antenna Selection
Bottom Antenna Reply
Top Antenna Reply
Diversity Gray Region

SIF Reply Channel Decision
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Test Phase

F/P
F

F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P

F/P
F/P

F/P
F/P
F/P

F/P
F/P

F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P

(SRS

1

Notes
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Requirement Paxagraph Test Phase
3.4.21.6 Mode 4 Reply Channel F/P
Decision
3.4.21.7 SIF and Mode 4 Reply F/P
Interlace
3.4.21.8 Isolation F/P
3.4.21.9 Video Processing F/P
3.4.21.10 Cross Channel F/P
Desensitization
3.4.22.1 Receiver Frequency F/P
3.4.22.2 Receiver Frequency F
Stability
3.4.22.3 Receiver Noise Figure F/P
3.4.22.4 Receiver Dynamic Range F/P
3.4.22.5 Receiver Bandwidth F/P
3.4.22.6 Receiver RF Rejection F
3.4.23.1 Transmitter Frequency F/P
3.4.23.2 Transmitter Frequency F/P
Stability
3.4.23.3 Transmitter Power Output F/P
3.4.23.4 Transmitter Power Output F/P
variation within a Pulse
Train
3.4.23.5 Transmitter Replacement F
3.4.23.6 Transmitter Protection F
3.4.24 Power Supply Protection F
3.4.25 Decoder Operation F/P
3.4.25.1 Decoder Tolerance, Mode F/P
3.4.25.2 Decoder Tolerance, Mode F/P
3.4.25.3 Decoder Tolerance, F/P
Mode 3/A
3.4.25.4 Decoder Tolerance, Mode F/P
3.4.25.5 Decoder Tolerance, Mode C F/P
1.4.25.6 Decoder Tolerance, F/P
Test Mode
3.5.1.1 Function F/P
3.5.1.2 Form Factor F
3.5.1.5 Controls F/P
3.5.1.6 Panel Lighting P
3.5.2.1 Function F/P
3.5.2.2 Form Factors F
3.5.2.5 Controls F/P
3.5.2.6 External Connections F
3.5.2.7 Panel Lighting F
3.5.2.8 Mounting F/P
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APPENDIX

Notes:

1/ In addition to verification during other FAT/PAT tests,
these parameters shall be verified during Reliability
Qualification Test and production All Equipment Test.

2/ Test shall operate self-test to verify "GO" when AOC is
limiting.

3/ Limit check to verify NO-GO with antenna disconnected.

4/ Limit check to verify proper GO/NO-GC operation with
disparity absent and present at specified spacing and
rates.

5/ Check limited to interlock operation.

&/ Check that MON NO-GO does not enable with normal M4/SIF
signals applied; check M4 reply rate criteria; and M4
audio
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