Downloaded from http://www.everyspec.com

MIL-R-81B76A (AS)
21 APRIL }987
SUPERSEDING
MIL-R-81876 (AS)
23 June 1977

MILITARY SPECIFICATION
RECEIVER-TRANSMITTER RADIO SET
AN/APX-100 (V)

This specification is approved for use within the Naval Air
Systems Command, Department af tha Navy, and ig availahle for use
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by all Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification establishes the 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 acconmodate different platform mounting, control, and
lighting requirements (See 3.5.1.6 and 3.5.2.7):

Unit Tvpe

Console RT-1284 () /APX-100(V), RT-1285()/APX-100(V),
RT-1286()/APX-100(V), RT-1296()/APX-100(V},
RT-1426 () /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)

Bereficial coments (recommendstions, additiom, deletions) snd sny pertinent dats which sey
be of ume in improving this docuaent should bo eddrcssed to:  Commanding Officer, daval Air
Engineering Conter, Systom Engimeering and Standerdization Oepmriment (SESD) Cxin 93,
Lakchurst, B4 GA37X3-5100 , by weing the self-sddressad Stanxtardization Document [sprovessnt
Proposal (00 Form 1425) sppesring at the eoxd of this docment or by letter.

DISTRIBUTION STATEMENT A: Approved for public release; distribu-
tion is unlimited

AMSC N/A FSC 5821
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2. APRLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following 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)
uj ! j:gu:'
.MIL=-C=172 Cases, Bases, Mounting; and
Mounts, Vibration
MIL-B-5087 Bonding, Electrical, and Lighting
Protaection, for Aerospace Systams
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, Information, Integrally
Illuninated
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-
i plates for Aeronautical Systems In-
cluding Joint Electronic Type Desig-
nated Systems and Associated Support
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MIL-5-19500

MIL-T-23103

MIL~C~-25050

MIL-M=-38510

MIL~-C-38999

HIL-R-BIB?GA(AS)

Systens

Samiconductor Devices, General
Specification for

Thernal Performance Evaluation
Airborne Electronic Equipment and
Systems; General Reguirements for

Colors, Aeronautical Lights and Lighting
Equipment, General Requirement for

Microcircuits, General Specification for

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

MIL-H-46855 Human Engineering Regquirements for
Military Systems, Equipment and
Pacilities

MIL-P-55110 Printed Wiring Boards

MIL-L-85762 Lighting, Aircraft, Interior, AN/AVS-6,
Aviator's Night vision Imaging System
(ANVIS) Compatible

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 Marking for Shipment and Storage

MIL~-STD-210 Climatic Extremes for Military Equip-
ment.

MIL-STD-275 Printed Wiring for Electronic Equipment

MIL-STD-454 Standard General Requirements for
Electronic Eguipment

MIL-STD-461 Electromagnetic Emission and Suscepti-

bility Requirements for the Control of
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MIL-STD-462

MIL-STD-470

MIL-S5TD=-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-1562

MIL-STD-2074

MIL-STD-2076

MIL-STD-2077

MIL~-STD-2084

M5-9140-3

MIL-R-81876A(AS)

Electromagnetic Interference

Electromagnetic Interference Character-
istice, Measurement of

Maintainability Program for Systems and

" Equipment

Maintainability Demonstration
List of Standard Semiconductor Devices
Alircraft Electric Powaer Characteristics

Reliability Tests, Exponential
DPistribution

Reliability Program for Systems and
Equipment Development and Production

Environmental Test Methods and Engineer-
ing Guidelines

Tast Maetheods 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

List of Standard Microcircuits

Failure Clagsification for Reliabil-
ity Testing

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

Test Program Sets, General Require-
ments for

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

Gasket-Type XIX Engine Accessory
Drive
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MS-14108-3 . Pastner, Positive Self-Locking Case
Mounting, Electronic Equipment

MS-17321 Meter, Time Totalizing, Miniature,
Digital, 28 Vde

2.1.2 Q_thgr_eumms.ns_nmm.m The following other
Government document forms a part of this specification to the

extent specifjed herein. Unless otherwise specified, the issue
shall be that in effect on the date of the solicitation.

Army Avionics Research and Development Activity

ICDB309 MIL-5TD-1553 Interface Control Document
for RT-1471()/APX-100(V) IFF Radar
Receiver-Transmitter

{Coples of gpecifications, standards, and other Government

PprewvassFluali iy 0 SRRt L=CS LEL =T SR i

documents required by contractors in connection with specific
acquisition functions should be obtained from the contracting
activity or as directed by the contracting officer.)

2.2 Order of precedenca. In the eévent of a conflict between

the text of this apecification and the references cited herein
{except for associated detail specifications, speclification
sheets or MS standards), the taxt of this specification shall
take precedence. Nothing in this spocitication, however, shall
supersede applicable laws and regulations unless a specific
exemption has been obtained. : .

3. REQUIREMENTS

3.1 First Article. 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 selecticn of parts, the prime
considerations are fulfillment of performance regquirements,
logistics supportability, and reliability assurance in a cost
effective design. The following shall govern in parts and
material selection. .

a. Subassemblies shall be designed and fabricated to be
reparable. Maximum economic standardization of parts and
materjals 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 progranms.

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

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

3.2.2 (o] ctroni eyic ection. Microelectronic
devices shall be selected and approved in accordance with
MIL-5TD-454, Requirement 64.

: 3.2.3 Semiconductor selectjion. Semiconductors shall conform
to MIL-5-19500 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 Design and construction. The equipment shall conform
with all applicable requirements of MIL-E-5400, MIL-STD-454,
MYIL~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
oY me 2halTT e ot mwmandas Eham Eha FATTamrdmar Tdwmdbas
WO AL D 2iiddd MO IIVE YiGCAWGL wilChiil wiie I.UJ..I.U'J.IIB kil =D
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. Contrecl 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, the contractor shall conduct a

reliability program using MIL-STD-785 (see 6.2.1). Task 104 of
MIL-STD-785 shall be implemented to establish and maintain a
closed-loop failure renortlnu system. This system shall ident1fv

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
rellabllity program shall include prov1sions for assuring the

reu.ax:u.u.ty of any port.x.un of the cql.i.;pmunt. uupplieu for use as
a spare or repair part.
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3.3.2.1 Operational) stability. The equipment shall operate
with required performance for at least the specified (operating)
time between failures without the necessity for readjustment of
any controls or realignment.’ .

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

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

3.3.2.4 - -
The equipment including any Built-In-Test (BIT) provieions ehall
have a mean (operating) time between failures MTBF (0o) of 1000
hours (as specified in MIL-STD-781) when tested and accepted in
accordance with 4.3,12.

3.3.2.5 Time ¢totmlizipg meter. BEquipment-bay mounted RT
units shall contain a time-totalizing meter in accordance with
MIL-M-7793, 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 equipment parts. The meter shall:

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

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

3.3.3 Cableg and conpnectors. The eguipment shall provide

for the use of cables and connectors in accordance with
MIL-E-5400.

3.3.3.1 Interconnecting cablipg. 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. connectors. Connectors shall meet the environ-
mental and maintenance tooling requirements of MIL-C-38999. 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
underplating) ¢to withstand a 500 hour salt spray test, and
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provide 360 degrees circumferential grounding techniques for
grounding: prior to contact engagement. Non-scoop-proof connectors

used on previously designed RT or controls 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. 1If. changed from .a previously qualifjed 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 MIL-STD-810, Water condensation may occur

within the equipment; however, performance shall not be degraded
due to water condensation. All water condensate shall be allowed
to escape.

3.3.4.2 Control panel lighting. cConscle 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. (Sea 3.5.1.6 and 3.5.2.7 for
available color options.) ANVIS panels shall be illuminated in
accordance with MIL-1L-85762. '

3.3.5 Interchangeahilitv, The ecguipment shall meet the
. interchangeability requirewente of MIL~E-5400,

3.3.6 te ence co . Generation of radio inter-
ference by the equipment, and vulnerability of the equipment to
radio. interference, shall be controlled within the combined
severest, 1limits of MIL-STD-461, Notices 3 and 4, tests CEO1,
CEO2, CEO3, CEO4, CEO5, CE0O6, CSOl, CS02, CS0O3, CSO4, CSO6, RSO2,
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. RSO3. Frequency fange and mﬁxiﬁum field levels
shall be as follows: )

Equipment
Frequency Range Bay RT(V/M) Console RT(V/M)
10 KHz to 200 MHz 40 20
200 MHz to 450 MHz 65 20
450 MHz to 1000 MHz 40 20
1000 MHz to 12 GHz 100 20

12 GHz to 40 GHz 0.5 ) ~ 0.5
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c. CEQS6. The transmitter spurious output level
(key-down) shall be at least 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 60 dB
and 80 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 HNormal but not
transmitting, shall be not greater than 15 dB microvolts/l MHz
and 36 dB microvolts/1 MHz at all other frequencies.

3.3.6.1 Ceonpector pin _assignments. Insofar as practijcal,
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 Grounding 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 Maintainability. Wwhen required by the contract, a
Maintainability Program shall be conducted in accordance with
MIL-STD-470 (Task 104). Construction and packaging, provisions
for test points, and other maintajinability 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 Maintainability design. All electrical or

electronic circuits and parts shall be packaged on raplaceable
and reparable, plug-in modules. Circuit breakers, indicators,
and other items which may 1logically 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 Replaceable 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

-------- 1al Famd *= 1 & ED! P LTS W | fem wuweadn IWddnd

use of a SpeCiai UOO4 Or TO0.LB IOYr oA TIencVal 18 PITONLISiILEG.
All access panels and dust covers shall be retained by captive
fasteners. Modules and connectors shall be keyed 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
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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 Azg___ggmpggigiligﬁ. ‘* The equipment shall -be
compatible with the Weapon System Test Station AN/USM-467.

Accona to maintenance tagt nninfg gshall ha via miick-removahle

——————— WS M SN R e S RS S W e T S - - - f S AW . T R ol Nr A0 e Tt Bl N W Nl B e W
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 ordered
by the contract or purchasing activity) shall be furnished in

accordance with MIL-STD-2077(AS). When changes to the equipment
are mnade 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 Eau;; 1nd1cgtg;§ 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 [+) a e .
Nomenclature, serial number assignment, nameplate approval, and
identification marking shall be in accordance with MIL-N-18307.

- P B P -
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(ls to 35 deqgrees C)
b. Altitude Ground
c. Vibration None
d. Humidicty Room ambient up to 90% relative humidity
e. Input power 27.5 + 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 below.

10
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3.3.10.1 yibration. The equipment shall bYbe capable of
withstanding vibration encounteted 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 jimpedance mismatch shall include all values of load 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.

- e W E Wy W

2.31.10_.1 Trangmittar dutv cvels, Thao nqulhmani- shall he
capable of continuous operation at 1.0 percent duty cycle.

3.3.11 HWarmup time. The time required for the equipment to
warmup when switched from OFF to STANDBY shall be not greater
than 30 seconds under standard, or 2 minutes under extreme
service conditions. Full opsration shall be provided immediately
upoen switching to NORMAL from STANDBY after the warmup period.

3.3.12 Operatina 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 SO W
under any worse case combination of service conditions and
transmitter duty cycle. In STANDBY, input power shall not exceed
26 W with normal line voltage applied.

3.3.12.1 Power for external loads
interconnect MIL-STD-704, 118 Vac, sin phass, 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 ie placed in any position except OFF. 1In
addition, the equipment shall be capable of sourcing up to 1.0 A,
from the 28 Vdc input, to operate an external caution indicator.

equipnent shall

1a 1A

o

g

3.32.12.2 Panel liaghting power. - The equipment connector
shall provide separate 28 Vdc and 5 ¥ac input pins for panel
lighting with a comamon 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 PFusing. 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 conscle-mounted units. Switched
primary power shall not be fused.

........ 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

2.2.12._4 Rodueroad narfarmancn -
A e e et N A AR St ek *

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 dB when the input voltage 1s 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 c¢ooling, and shall
provide full performance when subjected to the ambjient
temperatures specified herein. A thermal analysis in accordance
with MIL~T-23103 shall be performed when required by the
contract.

3.3.14 Interroaatijon characteristics. The equipment shall
accept RF interrogation signals with characteristics in
~accordance with Tables I, II, and VI (see 3.4.10).

Table I. terro o o)

Mode rro c c

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

N
NMNMNNONN

4 4 sync pulses and an optional P5 (ISLS) pulse
spaced in multiples of 2 microseconds from P1,
followed by up to 32 additional pulses spaced in
multiples of 1 microsecond. A 1 microsecond
spacing occurs only when P5 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 +0.1 microseconds relative to Pl except PS
which is # 0.15 microseconds.

c 2 pulses spaced 21.0 10.2 microseconds

(Frequency in all modes is 1030 #0.5 MHz)

12




sy

Downloaded from http://www.everyspec.com

<L . MIL-R~-81876A(AS)

Table II. Interrogation pulse characteristics

Mode - Value

h,2,3/A, Amplitude Variation P3 = P1 +1.0 dB

C and Test Pulse Width 0.8 +0.1 microsecond
Rise Time 0.0% to 0.1 microsecond
Decay Time 0.05 to 0.2 micronecona

4 Amplitude Variation 1 dB Max. T
Pulse wWidth 0.5 10.1 microsecond
Rise Time 0.05 to 0.1 microseconq
_Decay Time 9;95_&9_9‘2_nisxnnzsnng

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

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

3.4 Performance. Unless otherwise specified herein, values
sat forth herein to establish specified performance shall apply to
performance under both standard and extreme -service and 1nput
power conditions. When reduced performance under extreme
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 eguipmaent shall raceive 1nterrogations
on either of two receiver channels; shall dacode these interroga-
tions and, in response, shall transmit appropriate pulse replies
from that channel which received the interrogations. Wwhen an
interrogation is simultaneocusly 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 Interferenca. The equipment éhall' obérate in the
presence of the interfering signal types specifieda in 3.4.2.1 ,
under the conditions of 3.4.2.2, with performance as specified in

3J.4.2.3.

. . s s megteg
-
P
3.4.2.1 anti-Jamming interferxina sianal characteristics.
.
a. CW Signals: At receiver center fregquency and within

+ 6 MHz of receiver center frequency.

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.

13
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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 Copditions for anti-jamminag interferipg signals.

a. All modes shall be enabled and monitored for replies.
The sidelobe suppression pulse (P2 or P5, 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 (5/J) 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 with 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/S8 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/5 ratios, where the reply rate may
degrade) : R . .

Intaerferance §/J . at

Jamming Signalsg 50% Reply
CW/AMCW - . . " 10 dB .. R
PNMCW : 10 @B : - .. . .
Random NMCW 10 4B : )
Pulse 10 dB

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
(c) spaced closer than 0.2 microseconds to a valid mode 4 data bit
"one"™ or 0.32 microseconds to a sync pulse. '

c. There shall be no random replies in other modes.

e L
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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 requiremants of 3.4.20.3 and 3.4.20.4,. including pulse
widths.

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

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. In 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 M¢
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

m Mmilvamantas
to meet perrc..ance requirsmants.

3.4.) Echo redection. The equipment shall contain echo
rejection circuitry designed to permit normal operation in the
presence of echoes of interrrogation signals in apace, and to be
compatible with the requirements of 3.4.10.

3.4.3.1 Mode 1, 2, J/A, C and test desepsitization. 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. Pollowing this period, receiver
sensitivity shall recover linearly at a rate not greater than 4.5
dB/microsecond. The total recovery,tima to within 3 dB of MTL
shall not exceed 15 microseconds.

3.4.3.2 ugﬁe_s_a.emmxmm Upon receipt of the first

-] [ - N A
pulse of the sync pattern {whe the pulses are more than 0.4

microseconds in duration and spaced by 2 microseconds) with signal
strength up to 50 4B above MTL in either channel, the decoding
threshold in both channels shall be desensitized to a level 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 Bpecified in 3.4.3.1. Upon a Mode 4 decode, the

15
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threshold 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 vause the threshold to recover to
within 3 4B of MTL, within 2 microseconds after termination.
During this desensitized period; any pulse of amplitude greater
than the desensitized level shall not change this 1level. The
desensitized characteristic shall droop 1.0 dB, nominally, but not
greater than 2.0 dB.

3.4.4 Minimum triggering level (MTL). MTL is that level of
signal required for 90 percent replies. The MTL of the equipment
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 varjiation of MTL
between Modes 1, 2, 3/A, C and Test shall not be 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 4B 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 not be greater than 1 dB. MTL shall be internally
adjustable from at least -82 4BV (-69 4dBm) to -90 4BV (-77 dBm).

3.4.4.1 Triagering 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 betwean 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 1s 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.

3.4.6 Automatic overload control (AOC). The equipment shall
employ rate limiters to 1limit the number of replies in each
channel to a preset rate, and cross-channel 1limiters 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.

16
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3.4.6.1 Single channel AOC, Each channel shall contain twvo
limiters: one for limiting number of replies to Mode 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 SIP 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 ta 1000 H2 and signal level to 50 4R ahava MTL., shall nat

ks s W Wr e W W L1 ) ey R A AN Y W AL Ry EFAALE A BN A

cause the value gset 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-channel AOGC. Cross=-channel limiters shall be
employed to permit a minimum number of SIF of Mode 4 replies to
occur in one channel regardless of signal rate or strength in the
other channel. Wwhen one channel is interrogated at a rate of 1900
Hz at a signal 1level 50 dB above MTL, an interrogation in the
other channel at 3 dB above MTL shall not be counted down for
interrogatjon rates up to 30 percent of the single-channel linmit
settings of 3.4.6.1. Mode 4 and SIF cross-channel limiters shall
operate to 1limit total reply rate s0 that it does not exceed

oo amam ) Y on - o | P e — o e e e dn

single-channel uut.i.;.l‘lgu by more than 30 percent as B.l.gnﬂl.. ievel is

_ increased to 50 dB above MTL and at rates up to 1900 Hz.

3.4.6.3 Mode 4 _ threghold reduction control. Mode 4
threshold reduction signal amplitude shall be proportional to the
spacing of the Disgparity pulse from the fourth sync pulse: the
less the spacing, the leas 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 affact processing of the remainder of that
interrogation. If either the second third, or fourth sync pulsa
ware not decoded, or if a Disparity occurs during the 75- to 95-
microsecond Hode 4 ouppresasion period, the Mode 4 duty limiter
control circuit shall return to normal operation within 1.0
microsecond. .- e e et B A

.. CP 'y : 3 ans tiid
3.4.6.4 Puty cycle limjiter. A duty cycle limiter control
shall be provided to protact 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. _— Voot

3.4.6.5 gidelobe puppression rate limiter.. This control

chnall 1imie &ha rato of gidalohe Aecodina in Modas 1 ] A/h and ~

Ulll‘“ - i Wil AMEU VA DAEUGUAVLG WML MAIIY A SIWVMWW &g - g R U W

in each channel by gradual reduction of triqggering 1level to both
channels. At a sidelobe suppression rate up to S000 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 bé as specified in 3.4.10.1.

17
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3.4.6.6 omat ov o ontro ac . 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 interrogations 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 interrcgations from denying trans-
ponder service to stronger interrogations as a result of over-
interrogation. When an interrogation condition is made up of two
non-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 to the weaker
interrogation without reducing the reply rate by more than 10
percent to the stronger interrogation.

3.4.7 Suppression during mode 4 jinterrogatjon. 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 23.4.20.1) 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
interrogation 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 3.4.6.1.

3.4.-7-1 =371 b4 4 B = = vleimg- = -
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

3.4.7.2 suppression during transmission of mode 1., 2, J/A.
8 ies. 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.

18
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3.4.8 suppression input. A .suppression pulse or auxiliary
trigger input, with characteristics as listed in Table .III, IV and
VIII (see 3.4.16), shall inhibit decoding of Modes 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 peried,
equipment shall be insensitive to an RP 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 conscle-mounted RT units.

Table III. e cs

characterxistics Value

H
Polarity + '
Amplitude 15 to 70 V p
buration 1.0 to 250 nicroseconds
Input Impedance 2200 ohms + 10%, shunted < 50 pF
Rise Tipme (slope) > 10 V/microsecond
Decay Time (slope) > 10 V/microsecond
Roise No suppression shall occur for any

input < 5.0 V p :

Table IV. Suppression input pulse characteristics (TEWS)

Characteristics yalue L .
Polarity ' ' + o ;
Amplitude 6 to 15 V i
Duration " " 1.5 to 250 microseconds-- - [
Input Impedance 680 ohms $10% L
Rise Time ‘€ 0.5 microseconds gresemens nea sy
Fall Time < 1.5 microseconds
Noise . . ~_No suppression shall occur for
any ipput < 1.0 V p

-t

3.4.9 Suppression output. The equipment’' shall generate a
suppression pulse, for suppressing other equipment, during the
Mode 1, 2, 3/A, € 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. : .

celyg . A T P A e ..:\‘ TR
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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. S V or less, 5 nmicro-

seconds after the 10 § level
Rise Time > 20 V/ microsecond
Decay Time > 10 V /microsecond J.
Load Impedance 2200 ohms or 300 ohms, shunte

by < 1850 pF.
Spurious Output < + 1V

2.4.10 SIS control pulse characteristics. ISLS control
pulse characteristics are listed in Table VI.

Table VI. ISLS control pulse characteristics

Characteristics Yalue
Pulsewidth 0.8 +0.1 microsecond, Modes 1, 2, 3/A,
C; 0.5 +0.1 microsecond, Mode 4

d
Pulse Posgition 2 +0.15 microsecond after Pl of
a Mode 1, 2, 3/A, or C interrcogation.
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
Frequency 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,
. 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 initiate the ISLS suppresalon gate, the
4th pulse of the Mode 4 sync pattern shall terminate the gate and
inhibit further gates for the Mode 4 suppression period.
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. 3.4.10.2 ummumﬁwu Suppression of
the decoder shall not take place when received amplitude of the
first interrogation pulse 1is 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.

1.4.10.3 T81.S arav reaian, .TF 'I'hA laval of the

o s TE g WP - L] L] - e - -

rece
interrogation pulse i& greater than the level of the received
pulse but less than 9 dB greater, suppression may or may not
place.

3.4.10.4 ISLS avnamic range. I1SLS suppressaion 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 capabla 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 discrinmina-
tion. .

3.4.11.1 Harrow pulsewidth discrimipation. Single pulses or
nominally spaced interrogation signals 10 to 50 dB above MTL with
pulses of duration less than 0.6 microseconds in SIF and less than
0.2 microseconda in Mode 4 shall not cause the transponder to
initiate more than 1.0 percent trigger, reply or suppression
action.

3.4.11.2 Hide pulsewidth discrimination. Any single pulse
of received amplitude 3 to 50 dB above MTL, and of duration

croatay than 1.8 mihrnnnnnnﬂn or nulea nn{rn (3.5 microsaconds

b E R R LA - - e P W e T ar 8w A - - - P wr e e e W we

wide with 2.5 nicrosecondc riso and fall tinas spaced 12, 24 or
36 nicroseconds 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 varlations
approximating a normal or suppression pulse ‘pattern.

3.4.12 Trangsponder delay. . Ttansponder 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
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
delay for Mode 4, measured from reply video input from the KIT
computer, to rf output to the antenna terminals, shall be less
than 3.0 mnmicroseconds but greater than 2.0 microseconds including
the delay of 23.4.21.7 for all interrogation signal levels more
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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 Jjitter. 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 Jlatest 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 listed in
Table VII. :

Table VII, eri cs
acterigt Yalue
bDuration 0.45 #0.1 microsecond
Rise Time 0.05 to 0.1 microsecond
Decay Time 0.05 to 0.2 microsecand
Amplitude Jitter < 5%

3.4.14.1 Mode 1 replies. For each Mode 1 decode, a pulse
train shall be transmitted which contains from 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 position where a sixth pulse would appear
{17.4 + 0,05 nicroseconds from the initial framing pulse) will not
be used. The use of the seventh information pulse position (10.15
+ 0.05 mnicroseconds 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 20.2 + 0.05 wmicroseconds apart. The information pulse

spacing shall be in increments of 1.45 microseconds from the ini-

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. . .
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3.4.14.3 Mode 3/A replies. . Por 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 microseconds apart. Information
pulse spacing shall be in incremente of 1.45 microseconds from the
initial framing pulse with a maximum allowable deviation from this
spacing of # 0.05 wicroseconds. The use of the seventh
information pulse position (10.15 + 0.05 microseconds from the
framing pulse) s covered in 3.4.18.5. From- the specified 12
information pulses, a total of 4096 daifferent codes chall 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 Mode 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 MNode C replieg. When the equipment 1s connected to
an altitude encoder, each Mode C interrogation decoded shall cause

a pulse train to be generated which c¢ontains from 0 to a maximum
of 11 information pulses, bracketed by 2 framing pulses spaced
20.3 1 0.05 =microsaconds. The information pulses chall be
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 whaere a ninth pulse would appear (13.05 + 0.0S5
microseconds after the initial framing pulse) will not be used.
Control 1leads shall be provided to accept digitized altitude
information from an encoding altimeter. The framing pulses shall
be generated to Mode C interrogations A whether the encoding
altimeter is present or not,. Provisions shall be made at the
equipment control panel for disabling the information pulsaes.

3.4.14.7 Emergency replies, modes 1. 2, JI/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. 'uggg_l_gmgxggngﬁ. Por 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 4+ 0.30, 94.25 %+ 0.35
microseconds. T

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.
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c. Mode 3/A emergency. For each Mode 3/A decode, and

regardless of the code selected, code number 7700 shall appear in
the first train, followed by 3 sets of framing pulses, with the
pulsea 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 eptificatio fe)-) ies. 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. Wwhen the receiver-transmitter is switched
to IDENT, the coder shall generate code replies with the following
characteristics:

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

ate he Yoanad oA o8
24.65 + 0.05 microseconds as measured between the leadi g &aGges 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 1 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. D e 8 o) . The IDENT function
shall not affect operation of Mode C and Mode 4.
3.4.15 Mode C altitude reporting provigiong. When a Mode C

interrogation is deccded, the coder shall generate a pulse train
as described in 3.4.14.6. The reply shall contain information
pulees that are inputted from an external encoding altimeter.

3.4.15.1 - e
Input connections shall be provided on the receiver-transmitter to
accept Mode C code information froh devices using either
electronic keying or a disc-brush encoder. Mode € 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 cantroal lead, I'I'hiq recuirement appl ies to a ﬁ‘lnﬂlp

- L ¥ 4~ TNl F b Y A L XL L) Y W AR e e paa s R

transponder operating alone and not paralleled uith 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 Neise filtering on _mode C_ leads. Suitable
filtering shall be provided within the receiver-tranamitter 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 sgource and translent 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 not exceed 12 V. Transient
protection on this source voltage shall be provided so that,
lrrespectlve of transients which might appear on the input power

leads to the receiver-transmitisr, ths peak invarss voltage on the

control leads shall not exceed 12 V,

3.4.16 puxiliary triaaer operation. An input shall be
avallable with an input impedance of 90 ohms + 10 percent for
accepting external triggers with oharacterietics 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-
sponding RF pulse shall be less than 2 microseconds. The reply
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. WMMM

Characterigtics Value .

Amplitude 15 to 30V . . ooala

Rise Time < 0.1 microsecond

Decay Time < 0.2 microsecond

Polarity +

Pulse Spacing 2 1.0 microsecond

Duration 0.3 to 1.5 microsecond

Noise No output for inputs
<85V :
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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 Normal.

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

3.4.18 Code be 88 . Every configquration of Meode
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  codes. Code numbers 00{00) through 73(00)
shall designate the Mode 1 codes. The applicable S5 information
pulses shall be divided into 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 obtained by
adding the pulse numbers (1, 2, and 4) of the pulses praesent
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)
conslsts 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 ffaming pulse, shall be as
specified in Tabla IX.

Table IX. Mode 2 pulse positions
Group Time Prom Pirst Framing Pulse

2.9 microseconds
11.6 microseconds
1.45 microseconds
13.05 microseconds

ocnoo>
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The appropriate code number shall be determined by adding the sum
(1,2, and 4) of the pulses presdent 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 Mode 3/A 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
uX® pulse. This pulse position is normally unused. Provisions
shall be made that, when a single external control lead 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 performance. 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 RP interrogations upon command,
detect and evaluate the response to these Iinterrogations and
indicate system performance on a GO/NO-GO basis by means of two
indicators on the egquipment 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. when not In self-test, automatically
monitor replies to externally Ggenerated interrogations and
indicate unsatisfactory performance on a NO-GO basis by means of
the scame lamp used for self-test NO-GO. Additional monitor
functions shall include an advisory output for all wmodes vhen in
standby; and , for mode 4, an aural warning tone, and CAUTION and
REPLY lignt indicators.

3.4.19.1 BIT self-test. The BIT circult shall provide 'self-
generated rf interrogation pulses upon activation of momentary
contact switches at the equipment control panel or from a remote
point as described in 3.4.19.6. Receiver 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
recelver tuning, sensitivity, and decoding. Transmitter
frequency drift, peak-power output, VSWR, encoding, and antenna

gselaection shall be measured independently. Pailura to decode and

-y
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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 t - .
When the self-test function is 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 decode= 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 level are those caused by coincident

interrogations from external sources that degrade, to an unac-.

ceptable level, BIT signal at the RFP 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 interrogatjon frlequency. 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 gelf=tasgt ia esnabled

e Sl s i B A Al

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:
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1 T 2 pulses spaced 3.0 + 0.1 microsecﬁﬁ&é SR
2 . .2 pulses spaced 5.0 + 0.1 microseconds
/A | 2 pulses spaced 8.0 + 0.1 microseconds
4 4 pulses, each spaced 2.0 + 0.1 micro- -

seconds apart

C 2 pulses spaced 21.0 + 0.1 microseconds:

3.4.19.7 BIT interxogation rate. The interrogation rate
shall be 135 + 2 Hz applied to each channel alternately when the
equipnment 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 reply freaquency discrimination. The ° BIT

circuit shall determine, by hetaerodvne dowvn-conversion that tha

Faawma = Sl as ML scaais - et AN F S WEW W RS AV A Wiy il b

reply frequency for all 'podes is within acceptable limits over the
range of input peak power levels, pulse widths, rise and fall
times, and vhether 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 MHZz or less from 1090 Hﬂz'shall
make a GO indication possible.

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

. 4 o nYm 4 .l's PR R
3-.".19.9 oDTm mamler mitsTwna Awam nea. The Dl circul shall

determine that the Mode 1, 2, 3/A and C framing and intormation
pulses are within acceptable position 1limits. A disagreenment
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, 1IDENT or EMERGENCY. In EMER, the BIT circuit
shall evaluate the Mode 3/A emergency code (7700) and the bracket
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
indication. . '
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3.4.19.10 BIT reply peak pulse power. The transmitter Mode
i, 2, 3/A, 4, and C peak rf power level required for GO, NO-GO
indications shall be as follows lative to the weakest reply
pulse): .

ol

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 te tems a Means shall be
provided to check the eguipment antenna ﬂystem performance
including the transmission 1line. °~ 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
each channel from 1.5:1 ¢to 3.5:1 for GO/NO-GO indications and
shall be steable to within 20 percent under all specified service
conditions., The VSWR adjustments shall be accessible.

¢. 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-1lA. 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 prﬁvidud 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 video 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) follaowed
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' . . . N e ol

it
. -.6_3‘:_«,-
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Table X. Meode 4 control/indicator functions

Coptrols Indicators

M4 Input To -
Mode 4 Audio/Light  Caution, Test/Mon KIT Audio | Reply
Switch  Switch Light @  Beo-Go @ Fault Tone
On Audio Oper Oper Dis .Opar . Oper
On Light Oper Oper Dis Dis - oOper
on/0Off out Dis Dims 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 Ooper Dis Dis

—

PN -

(1) NO=GO. A NO-GO shall result whenever any one or
more of the following conditions aexist: .

(a) Mode 4 replies are present, and any one 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 repliec per second for 0.25 seconds. A feailure shzall be
considered to have occurred when a Mode 4 sync pattern is recog-
nized but not followed within 270 microseconds by either a Mode 4
reply trigger (3.4.20.1) or a Disparity pulse (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) Cautjon 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 S0 or more per second for 0.25 seconds, as indicated by

the presence of Mode 4 reply inputs followed within 0.5

32




Downloaded from http://www.everyspec.com .

MIL-R-81876A(AS)

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

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

{b) Presence of a Mod

b P, = A

Disparity pulse at 8

13}

i
Q
N
~
[=]
g

{(c) Reply indicator is off.

(5) Auwdio gignal characteristics. The audio return

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. Audio output signal characterietics

Characteristic Yalye

Amplitude 0 to 3 V (adjustable) into 150 oms .-
resistive load. Accessible for adjustnent.

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 kHsz.

Pulsewidth 500 microseconds minimum for rates <200/a.

3.4.19.15 Indicator operation. The GO/NO-GO indicators
shall be designed for fail-safe cperation. 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
aevaluation. When enabled during monitor, thae 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.
buring 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 simultaneocusly. The GO/NO-GO, Mode 4 Reply, Caution,

Status (or fault flag) indicatorsg, including 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 line opened shall not enable the CAUTION and NO-GO
indicators. ‘

3.4.19.16 .Remote 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 simultaneocusly. A Test NO-GO shall occur
if the mode under test is not enabled when all other conditions
regquired for a self-test are met. With the equipment in STANDBY,

the egquipment shall provide an advisory signal output to the

Ll 9 ¥ e el =11} WV e - asha A e = =

connector. Remote self-test enable pins are not required for the
RT-1471(). Data bus control shall activate self-test. All self-
test conditions as stated shall apply.

Characteristics of the signaia used for remote interfacing are as
specified in Tables XII and XIII.

Table XII. Remote BIT interface gignals (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 8 1 mA except 2.25 mA for M4.

and 4) Pisabled: >3.6 V € 20 k ohms.

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 sigqpals (RT-1157 and

Nassnes Dalace

rower nc;uy

(One lead)

NORM/STBY
{One lead)

NORM SELECT
{One lead)

TEST GO
(One lead)

Tast NO-GO or
Monitor NO-GO

{Common lead)

STBY (One
lead)

console units)-continued
Enabled at unit controls or -by Qfaunuxng
control line between control and RT-1157.
Must be enabled for self-test. Ground when
enabled: < 2.0 V 8 53 mA. Open when disabled
(equipment OFF): > 2.5 V and 20 k ohnms.

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. STEBY: »2.5 V and

aTwrews ¥ - e e s e ¥ wAjius

20 k ohns.

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

@ 100 mA. Disabled: > 18 V and 20 k chms.

Unsatiefactory self-test or detection of malfunc-
tion in monitoring Operation Enabled automati-

e B ' . MR ATRLALY

cally in STANDBY. Same logic levels as TEST GO.

Used by platform to inhibit remote self-test
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 intarface signals (RT-1471

4

o

Power Relay

[ « e T Y

Lnapie

{One lead)

Test GO

Test Mon
RO-GO

Operation
Ground when enabled: < 2.0 V € 53 mA. Open

[, S, gy v 1 w2 B m

when disabled: > 2.5 V and 20 k ohns.
Must be enabled for self-test.

Satisfactory self test. Bnabled: < 0.7 V
€ 100 mA. Disabled: > 18 V and 20 Xk 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 Trangient conditions. The BIT lamp circuits,
including the advisory status output, shall be designed to prevent

false enabling by externally and internally induced voltage
transients. Briaef power liné 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

4 - [ -l [t i -
loading caused by high interrogation rates when all modes are

enabled (10 kHz or greater with equipment not initially in aAoC
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 processing circuits
within the eguipment shall be fully operative in all positions of
‘the Master control switch except OFF. Mode 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 interrcgaticons and reply <trigger gensration. The OUT
position 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 Hode 4 _reply Jinput. A video input shall be
provided for application of Mode 4 reply triggers with
characteristics as listed in Table XIV. For each input trigger,
an output pulse shall be generated with characteristics as
described in 3.4.14. Ce e

Table XIV. Mode 4 reply triager pulee characteristics

Characterjstic 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 chms + 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 T

voltage T S
Negative overshoot < 1.5V

Jé
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3.4.20.2 Disparity input. A video input shall be provided
for application of Mode 4  Disparity pulses to the eguipment.
Characteristics of the Disparity pulse, when measured across 90
ohms + 10 paercent, shall be as shown in Table XV.

Table XV. Disparity pulse characteristice

Charactexistic ¥alug
Amplitude 3 to 5.0V .
Polarity + :
Duration 0.3 to 1.0 microsecond
Rise Time- < 0.1%5 microsecond
Fall -Tiwme < 0.5 microsecond .
Undesired signals < + 0.5V . RS B
plus quiescent dc '
voltage
Negative overshoot < 1.5V
Timing from P4 < 200 microaseconds _ .
1 i

3.4.20.3 Mode 4 enable trigger. The equipment shall
generate a Mode 4 Enable Trigger for an external cosputer upon
recognition of the Mode 4 sync pulses specified in 3.3.14. For
each trigger generated, the fourth sync pulss shall be pressnt 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 listed in Table XVI.

Table XVI. Mode 4 enable trigger pulse characteristics
Characteristic Yalue

other plate is returned to ground through a
90 ohm + 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 to 3.0 microseconds

Polarity + )

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

Undesired < %+ 0.5V .- e THy e e ey

signals plus . oo

quiescent ’

dc voltage
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3.4.20.4 Mode 4 challendge 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 in Table XVII. If necessary, this video
shall be regenerated or stretched in width to 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 Pl, 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. Challenqge video characteristics

Characteristic VYalue

Duration (pulses 0.45 to 0.65 microsecond for RF pulseﬁ

other than P4) . 0.40 to 0.60 microsecond; and nominally
equal, for RF pulses wider than 0.6
microsecond.

Duration P4 0.45 to 1.25%5 microseconds for nominal 'RF

pulses. Leading edge of P4 pulse shall
occur so 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 < 4+ 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 comparison 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.

3.4.21.2 PBottom antenna renly. A bottom channel reply shall
result not less than 90 percent of the time when:

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 ahove

MTL. :

3.4.21.3 Top _antenna reply. A top channel reply shall
result not less than 90 percent of the time whan:

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

b. The received signal at the top channel is 3.0 dB or

zore above the received signal on the bottom channel. This shall

apply for received signals at the top channel between 3 and 50 dB
above MTL.

3.4.21.4 Diversity gray reaion. The repiy 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 nmicroseconds or less.

"3.4.21.5 SIF reply channel .decision. The reply channel
decision shall be made during the duration of the last received
pulse which results in an SIF decodd. The dacision shall be
stored for the duration of the resulbing reply. The reply channel
decision shall be capable of being renewed or changed within 5.0
microseconds after the last transmitted pulse of a norral or
emergency reply. : T '

3.4.21.6 Mode 4 reply channel decigion. 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 §IFP). shall be provided to store
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 c¢ircuit 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 tranemitted pulse of the Mode 4 Reply and within
2.0 micraoseconds after recaipt 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.

3.4.21.7 SIF and mode 4 reply interlace. In the interval
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 SIP

1nterroaationg and ﬂenaratinu STIF rpnl ies on the antenna rpnn'luin_g

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 1less 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.

3.4.21.8 Isolation. The isolation between diversity signal
channels shall be at least 20 dB in the transmit and 40 dB in the
receive mode of operation, the latter to a pulsed or.CW signal
source. o

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 control, MTL

adjustment, signal delay compensation, and development of
diversity comparison signals. Application of RAOC sensitivity
reduction signals shall not alter the diversity signal strength
conmparisons. 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-1A.

- i u I B N Iramita Yy aant
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3.4.21.12 SIP_and node 4 corroct channel decode. The
decoding of an interrogation in a weak channel shall be prevented

when the same interrogation is present in the stronger channal at
a rate sufficient to initiate AOC action in the stronger channel.

3.4.21.13 Lazﬁp.ttgm_:hennﬁLs.eLc_t The equipment shall be

designed such that when a control is operated at the equipment
contrel panel, the transponder shall reply only on the selected
channel and only when the selected channel aignal 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 dacodes to the reply rate limiters.

3.4.22 Recelver tvype. The receiver in each channel shall be
of the superheterodyne type.

- 3.4.22.1 PReceiver fregquency. The receiver shall operate at
a fixed frequency of 1030 + 0.5 MHz.

3.4.22.2 Receiver frequencvy stabhility. Under all combina-
tions of service conditions specified herein, the frequency drift
from that measured under standard conditions shall not exceed +
1.5 MHz. Local oscillator drift shall remain within 200 kHz of
its selected frequency under these same conditions.

Receive:_n_igg_xjgnxg The receiver noise figure
B

AR when aacured at the aminment RP {inmnt

S WY RS o o All et & bl

3.4.22
chall nat a

[~ I AL

i
t exceed
connector.

3.4.22.4 Recejver dynamic range. The receiver dynamic range
shall be not leas 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 - -+ -« « « <o
b. =70 4B points Less than + 35 MHz .from Fo-
3.4.22.6 Recejver RF xelection. " The response to pulse.and

CWw signals shall not be less than 70 dB below the response at 1030
MHz at all fredquencies lower than 995 MH: and higher than 1065

!

3.4.23.1 Trapsmitter frequency. . The tranamitter ahall
operate at a fixed frequency of 1090 MHz.

[ | TP Iy B S Gy - e _A.-L‘\JL_-

3.4.23.2 drapsmitter Ixequency- STAbllity Transmitter
fregquency shall be 1090 + 0.5 MHz under standard conditions. When
submitted to any combination of service conditions, the
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transmitter frequency shall remain within + 3 MHz of 10%0 MHz.
Extraneocus and harmonic emlssxons shall be within levels specified
in 3.3.6.c.

3.4.23.3 ansmit ower. output. Under all service
conditions, the transmitter shall deliver 27 + 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

e  wasina ST === = L =

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 pover,
frequency, and pulse shape. Tuning adjustments shall be possible
with full operating voltage applied.

3.4.23.6 Transpitter protection. -An open circuit or short
circuit at the RF output, or a high VSWR load at any phase angle
up to 36C degrees, shall not damage the transmitter or RF switch.
The transmitter shall be capable of continuous operation at 1.0
percent duty cycla without damage. Additionally, the transmitter
shall be prut.ct..t.uu ugn.ulu(. poweaer line sSurges and transients that
occur during normal operation, and under conditions of no-load
during equipment turn-on, that may cause the maximum rated tran-
sistor collector voltage to be exceeded.

3.4.24 Power supply 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 tc normal once the fault has cleared. A reversal in
line voltage polarity, applied continuously, or an instantaneous
drop in line voltage to 2zero potential and 1low 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. In addition, interrogations made up of pulses of 0.9 to
1.2 microseconds in width with rise times of 0.2 nmicroseconds and
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 equip-
ment shall always correspond to the mode of interrogation.
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3.4.25.1 Decoder tolerance, mode 1. Interrogation pulaes
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. : o

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 Decoder tolerance, mode 3/A. Interrogation pulses
spaced 7.8 to 8.2 microseconds shall cause the equipment to
generate Mode 3/A replies. Pulses spaced less than 7.2, or
greater than 8.8 microseconds shall not cause such replies (except
see 3.4.25.6).

3.4.25.4 Pecoder tolerance, mode 4. Pour 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 Pecoder tolerance, mode C. Interrogation pulses
spaced 20.8 to 21.2 microseconds shall cause the eguipment to
genarate 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 tolerance, 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 petalled requirements.

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

3.5.1.1 Punction. The equipment shall receive RF energy
from two antennas, compare the video output 1levels of two
raceivers, decode receiver video, and encode a reply for the
transmitter to radiate from the antenna that received the stronger
RP signal. All controls 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
all interrogation modes. 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. ) . T
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3.5.1.2 Form Factors. Overall dimensions shall be as speci-
fied by MIL-C-6781 for a Type 1 c¢ontrol panel except that the
maximum depth shall not be greater than 6.750 1inches (less con-
nectors) as shown on Figure 1. Connector locations shall be as
shown. -

3.5.1.3 Weight. Weight of the console-mounted unit shall

not be greater than 8.4 pounds.

3.5.1.4 Contents. The console-mounted RT shall be one self-
contained unit with modularized 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.

Cohpe

3.5.1.5 Controls. Controls required for operation of the

" equipment shall be 1located 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 OFFP, 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
control and 1lighting circuits, shall be isolated 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 eguipment shall transmit an emergency reply
when interrcgated. The switch top shall be labeled with the
lettering: “PULL TO TURN". '

b. Identification-of-posjtion {(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-loaded 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
control panel. .

pets [

c. Mode ) epable and test. A'threé-pbsition'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

be labeled ON. The third position (UP) shall be spring-locaded for

momentary contact so 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
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the TBEST 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. . o

e. Mode 3/A enable and_ 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 Mode 3/A is tested.

f. Mode C altitude reporting mede. 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 (CUT) position shall disable the altitude
data input but shall not inhibit transmission of Mode ¢ framing
pulses. The TEST (UP) position shall enable testing of Moda C
including the altitude data input -- provided that Mode 3/A mode
enable control is snabled. .

g. - . 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 computar 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
QuUT. .

h. BIT indicator lightg. 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 C, and for monitoring proper
response to lnterrogations. The coler of the filter for all
non-ANVIS units shall be green for the GO lamp and red for the
NO=-GO. Por 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 only.

i. Mode 3/A control gode. 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
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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.

. cod el. Two in-line push button switches
shall be provided for selection of mode 1 codes. The first switch
(from left to right) shall be B-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 O 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.

k. Mode 2 code contreol. Four in-line pushbutton switches
shall be provided for selection of the Mode 2 codes. The switches
shall be located between the Mode 3/A code 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 console-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 control shall be located on the RT-( ) front face as
shown on Figure 3. -

1. Status indicators. Three status lamps shall be provided

to locate faults to external interfaces. These lamps shall be
operative in the TEST position of the Mocde 1, 2, /A, 4 or C
enable switches. Each lamp shall be red in color or ANVIS yellow
-~ depending on the set ordered.

m. Antenpa selection switch. A three-position toggle switch
shall be provided for selection of top, bottom, or diversity
antenna operation. In all three positions, both receivers shall
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. .

PRI

n. Mode 4 rotary function switch. 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 to B or A. The
switch top shall be lettered: "PULL TO ZERO".

o. Mode 4 enable gwitch. A three-position toggle switch
shall be provided for enabling and test of Mode 4. The up
position (TEST) shall be spring-loaded for momentary contact to
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. .
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p. Mode 4 monjitor gwitch. . 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 bhe pro-

vided to prevent inadvertent movement of the switch to OUT.

qg. Mode 4 reply 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
AUDRIO or LIGHT nosition. Color of tha filtar chall ba ANUTS araan

s ALl S REVILs pFFTavaTad - - s SIA A FUTY A YARGI

for the ANVIS set and green for all other sets.

3.5.1.6 Panel 1lighting. Panel lighting voltage and color
for each console-mounted AN/APX-100(V) shall be as follows:

Nomenclature ¥Yoltage Color
a. RT-1296()/APX-100(V) 5V Red -
b. RT-1284()/APX-100(V) 5V White (IPL)
c. RT-1285()/APX-100(V) ‘28 V- "Red
d. RT-1286()/APX~-100(V) 28 V white (IPL)
e. RT-1426()/APX~100A(V) 5 V ' Blue/White
£. RT-()/APX-IOO(V) 5V ANVIS
g. RT=(}/APX-100(V} 28 V.o tt T ANVIB -t

3.5.1.7 External connections. Connections to external
circuits shall be as specified in Table XVIII.

Table XVIII. Console unit external connections

J1_Pin Pupction (I/0)

1 Altimeter Interlock (I) 45 Med 4 Challenge - {0 }
2 Altimeter Interlock (o) .

3 Remote Normal Select(I) - « 46 ' Coax Shield : ‘¢

4 Standby Advisory (GND) (0) - 47 Mode 4 Enable(O) -

5 Renote Bottom Chan Select(GHD)(I) Trigger

& Remote Top Chan Select (GND) (I) é8 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)
12 Ejection Enable (+28 V dc)(I): - & Zeroize(GND)

AN TP BT SR
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Table XVIII. Q2n§_lsLynis_ﬁx_sxngl_sgnngssigna

continued
13 Panel Light Return
14 Panel Lights, +28 V dc(I) . ' 53 Mode 4 Code B(O) .
15 Panel Lights, 5 V ac (I) - - . Enable (GND) ' "
16 Spare (I) . . SR 54 Mode 4 Disable(O) .
.17 SuppreSSLOn (AIHS)(I) o ~ (GND) .
.18 Coax Shield .. 55 Mode 4 Zeroize ' |7
19 Suppression (0)- . Raturn (Opan) P
20 Coax Shield . - . . 56..Mode 4. Rafuol(O)_. N
21 Mode 4 Audio (0) . . - Hold (GND) 0
22 Mode 4 Audio Shield 57 Mode 4 Verify(O) i
23 Mode 4 Audio Common ‘ - Bit 1(GND) ; N
24 Auxiliary Shield 58 115 V ac(0)
25 +28 V dec (XI) . ‘ Switched
26 +28 V dc (I) 59 115 V ac(I) )
27/ 28 Ground 60 Remote Mode 1(I)
i Test Enable(GND)
29 Mode C, Al Enable (GND) (I) 61 Remote Mode 2{I)"
30 Mode C, A2 Enable (GND) (I) Test Enable(GND)
31 Mode C, A4 Enable (GND)(I) 62 Remote Mode 3/A(T)
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 (GND)
27 Mode C, C4 Enable (GND)(I) 65 Remote TEST GO(0)
38 Mode C, D2 Enable (&ND)(I) " (GRD)
39 Mode C, D4 Enable (GND) (I) 66 Raemote TEST/MON (O)
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.

3.5.2 Equipment-bay __ mounted __AN/APX~-100(V). The
Equipment-Bay Mounted AN/APX-100(V) consists of an avionics-bay
mounted  Receiver-Transmitter RT-1157/APX-100(V} or RT-1471/
APX-100(V), Mount MT-4811/APX-100(V), .and Control C-()/APX-
1006(V). The contreol for the RT-1157/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 follows:

3.5.2.1 Punction. The RT-1157 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-1157 shall be from a remote
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- panel, C-()/APX-100(V). The RT-1471 shall be designed for control

from the aircraft MIL-STD-1553B data bus. The RT-1471 interface
with the aircraft data bus shall be designed in accordance with
ICD 8309. Magnetic 1indicators labeled "ANTY, “RT", and "KIT"
shall be provided on the receiver-transmitter for isolation of
faults to the receiver-transmitter, antenna 1lines, and KIT-1A

computer.

I

3.5.2.2. .. Porm_ factors. The RT-1157, RT-1471, MT-4811, and’

C-() form factors shall be as shown on Figures 1, 3, 4, and 5.

3.5.2.3 Weight. Weights shall not be greater than:

a. RT-1157()/APX-100 (V) 10.0 1bs. o
b. RT-1471()/APX~100(V) 10.0 1bs. A .
c. C~()/APX-100(V) . 1.7 b8, L
d. MP-4811/APX-100(V) 1.0 1b. o .
3.5.2.4 Contents. The RT-1157() 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-1157() except that
it contains a Serial Bus Interface Module in place of the Renote
Interface Module of the RT-1157. . e

3.5.2.5 contrels. Controls required for operatlon ot the
RT-1157() shall be located on the C-() control 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

XX1.
. . v o . ' e b daes. H

3.5.2.7 panel iighting. Panel lighting for each nomen-
clatured control C-{) shall be as follows. The front panel color
shall be in accordance with FED-STD-595, Color No. 37038.

LRI P - PRV .c'

Nomenclature .. Yoltage ... .. .’ €olok ik ..
.o e e T v H
a. C~10009/APX-100(V) 5 v " Red ?
b. _C-10532/APX-100(V) SV whité “(IPL) "
c. ©€-10533/APX-100(V) 28,V .. . Red
d. C~10534/APX-100(V) 28 V .0 Wnite (1PL) ’
3.5.2.8 Mounting. The equipment mount (MT-4811) ahall

conform to the requirements of MIL-C-~172 with form factor as
shown on Figure 5. Case hooks shall conform to MS-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. - =100(V

]

ta conn 8 . .

HUoOoJdoe WK

12

13
14
15
16
17
18
19
20

21
22
23
24
25
26

27
28
29
30
31
32
ke
34
35
36

Mode C, C1 Enable In (GND)
Mode C, C2 Enable In (GND)
Mode C, C4 Enable In (GND)
Mode C, D2 Enable In (GND)

. Mode C, D4 Enable In [GND)
~ Mode C, Bl Enable In (GND)

Mode C, B2 Enable In (GND)
Top Channel Select In (GND)
Bottom Channel Select In (GND)
KIT Interlock In

(GND: KIT Installed)

Mode 4 Caution Light Out
(GND: OFF, KIT Not Installed)
Mode 4 Reply Light

Qutput (+28 V dc)

TEST GO Out (Open: GO)

Cross Band Out (Signal)

ALT NO-GO Out (GND)

Mode 3/A, Bl Enable In (GND)
Mode 3/A, B2 Enable In (GND)
Mode 3/A, B4 Enable In (GNDj)
Mode 3/A, Cl Enable In (GND)
Altimeter Interlock In

(GND: Altimeter Installed and
in "GO" Status")

GND

GRD

Power Relay Enable In (GND)
+28 V dc In

428 V dc Switchead out

Mode 4 Caution Light

et 490 U7 A,
W b ‘T‘-D v L

GND

Spare

Spare

Mode C, B4 Enable In (GND)
Mode C, Al Enable In (GND)
Mode C, A2 Enable In (GND)
Mode C, A4 Enable In (GND)
Ejection Enable In (+28 V dc)
GND

Mode 4 Reply Light Enable
out (GND: ON)

50

*+ 43 Mode 3/A, D1 Enable In(GND)

" 61 Mode 4 Test Enable In (GND)

J2~A Suppression In (TEWS)

44 Mode 3/A, D2 Enable In(GRD)

45 Mode 3/A D4 Enable In(GND)
46 Mode 1, Al Enable In(GND)

47 Mode 1, A2 Enable In(GND)

48 Moda 1, A4 Enable In(GND)

49 Mode 1, Bl Enable In{(GND)

50 Mode 1, B2 Enable In(GND)

51 Mode 3/A, Al Enable In(GND)

52 Mode 3/A, A2 Enable In(GND)

53 ‘Mode 3/A, A4 Enable In(GND)

54 115 V ac In

55 GND

56 115 V dc Switched oOut

57 Mode C Test Enable In (GND)

58 Mode 3/A Test Enable In(GND)
59 Mode 2 Test Enable In (GND)

60 Mode 1 Test Enable In (GND)

62 X-Pulse Enable In (GND)

63 Mode 4 Light Disable In (GND)

64 Test Mode Pnable In (GND)

65 Mode C Code Enable In (GND)

66 Mode 3/A & C Enable In (GND)

67 Mode 2 Enable In (GND)

68 Mode 1 Enable In (GND)

69 Mode 4 Code Zeroize and
Alarm In (GND)

7¢ Mode 4 Audio Enable In (GND)

71 EMER Enable In (GND)

72 1I/P.Enable In (GND)

7 'l Crmara
Ur“‘ -

74 STBY/NORM Enable In(GND Norma*
75 -TEST GO Out (GND)

76 Standby Advisory oOut  (GND)
77 Mode 4 Audio Shield

78 Mode 4 Audio Common

79 Mode 4 Audio oOut

B Mode 4 Reply In

C Mode 4 Disparity In
D Auxiliary Trigger In
E 'Suppression Out =

- It . -
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Table XIX._ RT-1157/APX-100 external connections - continued

37 TEST/MON NO-GO Out --P," Mode 4 Enable Trigger Out

(GND: NO-GO) G Mode 4 Challenge Video Out
38 ANT NO-GO Out (GND) H Suppression In (AIMS)
39 KIT NO-GO Out (GND) J ' Spare
40 BIT GO Out (+28 V dc) K Spare
41 Mode 3/A, C2 Enable In (GND) J3 Top Antenna
42 Mode 3/A, C4 Enable In (GND) J4 Bottom Antenna

Table XX. ¢ o) =10000 es a c
J1 pin function

1 Mode 4 Refuel Hold Out (GND) 37 Mode 3/A, B2 Enable Out
2 1I/P Enable Out (GND) 38 Mode 3/A, B4 Enable Out (GND)
3 Mode 4 Verify Bit 1 Out (GND) 39 Spare
4 Mode C Code Enable Out (GND) 40 Mode 1 Test Enable Out (GND)
5 EMER Enable Out (GND) 41 Mode 2 Test Enable Out (GND)
6 Mode 3/A & C Enable Out (GND) 42 Mode 4 Reply Light Enable
7 Spare In (GND: ON) .
8 STBY/NORM Enable Out 43 Mode 3/A Test Enahle Out(GND)

(GND: Normal) 44 Mode C Test Enable Out(GND)
2 Mode 2 Enable Out (GND) 45 Spare
10 Spare 46 TEST GO In (GND) - ’-:f
11 Power Relay Enable Out (GND) 47 Spare ..
12 Spare 48 Mode 4 Code B Enable Out(GND)
13 Remote I/P Enable Out (GND) 49 Spare
14 Spare 50 Panel Lights, +28 V dc In
15 Mode 3/A, Cl1l Enable Out (GND) 51 +28 V dec In
16 Mode 3/A, C2 Enable Out {(GND) 52 Spare
17 Mode 3/A, C4 Enable OQut (GND) 53 Ground
18 Mode 3/A, D1 Enable Out (GND) 54 Panel Light Return
19 Mode 3/A, D2 Enable Out (GND) 55 Mode 4 Audio Enable Out(GND)
20 Mode 3/A, D4 Enable Out (GND) 56 ALT NO-GO In (GND) .. .
21 Spare 57 ANT NO-GO In (GRD) !
22 Mode 4 Zeroize Return Out $8 KIT NO-GO In (GRD) -

{Open) 59 Spare - .
23 Mode 4 Disable Out {GND) 60 TEST/MON NO-GO In ,'
24 Test Mode Enable Out: {(GND) ., (GND: NO-GO) -.L,: .“;
25 Mode 1 Enable Out (GND) 61 Spare . vo
26 Mode 1, Al Enable Out (GND) 62 Bottom Channel Select Out
27 Mode 1, A2 Enable Out (GHND) {GND)
28 Mode 1, A4 Enable Out (GND) 6) Top Channel Select Out (GND)
29 Mode 1, Bl Enable Out (GND) 64 Mode 4 Test Enable Out (GHD)
30 Mode 1, B2 Enable Out (GND) 65 Panel Lights, 5 V ac In
31 Spare 66 Mode 4 Light Disable Out(GND)
32 Mode 3/A, Al Enable Out (GND) ) -
33 Mode 3/A, A2 Enable Out (GND)
34 Spare +
35 Mode 3/A, A4 Enable Out (GND)
36 Mode 3/A, Bl Enable Out (GND) L
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Table XXI. -1471 e
J1 pin function

1 Mode C, Cl1 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 {CGND) '
5 Mode C, D4 Enable In (GND) ) e o
6 Mode C, Bl Enable In (GND) _ ' -
7 Mode C, B2 Enable In (GND) ’ v
8 Spare
8 Spars 84 115 V ac In
10 DbData Bus 1T+ . 55 GND
11 Data Bus 1T- C 56 115 V ac Switched Out
12 GND 57 thru 62 Spare
‘13 Cross Band Output (Signal) L .
14 Data Bus 2T+ ‘ L.
15 Data Bus 27- . 63 RT Address.2 '~~~ '
16 GND , : . 64 Spare . - o
17 RT Address Parity ‘ "65 Mode 4 Code B Bnable
18 RT Address O ' ) . out (GND)
19 RT Address 1 : 66 Spare
20 Altimeter Interlock In (GND: 67 RT Address .3 o

Altimeter in GO Status) 68 Mode 4 Disable Out (GND)
21 GHED ‘ 69 Mode 4 Zeroize and Alarm ;
22 GND .- In (GND) R :
23 Power Relay Enable In (GND) o Ty e
24 +28 V In 70 Hode 4 AB Ccmmon IR (GND
25 +28 V Switched Output " KIT installed)
26 Mode 4 Caution Light Output 71 EMER Enable In (GND)

(+28 Volts) 7¢ Spare X
27 GND 73 Spare .. - .
28 Spare : ' 74 RT Addreas 4 s
29 Spare 75 Test GO Out (GND) Ll
30 Mode C, B4 Enable In (GND) 76 Standby Advisory out’ (GND)
31 Mode C, Al Enable In (GND) 77 Mode 4 Audlo Shield
32 Mode C, A2 Enable In (GND} 78 Mode 4 Audio Common
33 Mode C, A4 Enable In (GND) 79 Mode 4 Audio Out
34 Ejection Enable In (+28 Volts) J2 A Suppression In
35 GND . B Mode 4 Reply In = °
36 Data Bus 1D+ .. £ Mode 4. Disparity In . . !
37 Data Bus 1D- : D Auxiliary Trigger. In, N
38 Data Bus 2D+ . .E Suppression Out LIt st
39 Data bus 2D- .. .F Mode_ 4 Enablea Trigger Out
40 GND , . G Mode 4:Challenge Video .
41 Mode 4 Verify Bit #1 Out (GND) H Suppreasion In (AINS)
42 Mode 4 Reply Light Enable Qut J Spare .

(GND: ON) K Spare ) ,
43 Spare J3 Top ANT . J."f
44 Test/Monitor NO-GO Out (GND: ON) J4 Bot ANT S
45 Spare oo
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4. QUALITY ASSURANCE PROVISIONS .
4.1 Responsibility foxr  inspection. Unless otherwvise

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
facilitiesn guitabhla for performance af tho ingnaction

- - — - SAS N - - - - A P e e e WP R

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

4.1.1 Resgponsibility for complianca. 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
gquality conformance does not authorize submission of Xknown
defective material, either indicated or actual, nor does it
commit the Government to acceptance of defective material.

A 1T 9 Mact amiinmant P S Y.l Imermamte-{ an Camilitblan Y
Ve desd - - & b0

manufacturer shall insure that test and inspection facilities of
sufficient accuracy, quality and quantity are established and
maintained to permit performance of required inspections.

4.2 Classification of inspections. The inspection

.requirements specified herein are classified as follows:

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

4.2 First article inspection. Pirst article inspection
shall be conducted by the contractor on units produced with
equipment and procedures normally used in production. The Pirst
article units shall have (first passed the Individual (see
4.6.2), Manufacturing Screening (seae 4.6.3) and All Equipment
Tests (see 4.6.4). Pirst 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 tagt nrocedurs hu the nracuring activiev

e A WL bR W W e b Wi A WML AT SBw AT AW

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

4.3.2 ope_o t cle tests. First article tests

shall include all tests in the approved test procedure to
determine that the equipment meets all the requirements of this
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specification, other applicable specifications, and the contract.
First article tests shall provide evidence of compliance with
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
with the procedures of MIL-T-5422,- random and sinusoid vibration
tests as specified in 4.3.7, and an electromagnetic compatibility
test in accordance with MIL-STD-461 and MIL-STD-462, as modified

in 4.3.11, and a reliability ﬂualiflcation test in accordance

with 4.3. 12.

4.3.3 st a cle a oval. 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 taests shall be conducted under standard

laboratory conditions of 3.3.9.

4.3.5 onme e . Environmental tests shall be
conducted on a sample of five console-mounted units in the
sequence listed below. The RT-1157 or the RT-1471 ( the latter
when the RT-1471 is on order) shall be substituted for Unit #1 in
the test sequence when bay mounted units are purchased with
console units under the contract. Unless otherwise noted these
tests shall be performed in accordance with MIL-T-5422

nracraduiirac f Rain Aanch Handling Punce Calt+ Wnao Duct
r‘ T et e Sl el e T b B ‘ ‘m“.' 4 —rya 13 .—‘“‘,' -~ wm' el S e - q -“--

Shock, and Explosive tests are not required when the mechanical
design and material used is unchanged from a previously qualified
design.)

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

Unit #2 - Humidity, Dust, Rain, Vibration (sinu-
soid)
Unit #3 - Bench-handling, Shock, Explosive, Crash

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

4.3.6 Temperature/altitude tesgt. The temperature/altitude
test shall be performed in accordance with MIL-T-5422 except that

the tamd Fammarabiira chall ha nat araatar han 713 Asrmyrosnc  and
BRI oo LUl dLUey LDilGLLs e IVE G eoe wlaLbad L T s A Es ek e LASAWA

the test altitude shall be not greater than 40,000 feet for

console~mounted units.

4.3.7 yih;ggign__;gan. Console mounted units shali be

AL  mmemw — e s m

subjected to sinusoidal vibration in accordance with MIL-E-5400P,
curve IA, except that the acceleration level shall be limited to
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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 Test item operation. The test i{tem 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 1levels are being applied and
immediately preceding and following application of the endurance
levels. :

PP W O I T Y T T T S

4.3.7.2 Bounting technlicues. The test itew shall be hard
nounted (no isolators) to the vibration exciter or transition
table by means of a MT-4Bll/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 item.
Additional vibration sensors shall be located in or on the test
item to determine resonant frequencies and amplification factors.
Locations to be selected should inciude main structure, printed
circuit boards, large components, and modules, where practicable.
The sensor sizes and weights ghall be 1limited soc that their
effect on the dynamic rasponses being measured is minimal.

4.3.7.3 Performance of test. The test item shall be
subjected to broadband random vibration excitation with the power
spectral density envelope shown in 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 level and an endurance level. Por 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 acdcording to the operating
requirements as specified in 4¢.3.7.1. The acceleration power
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 endyrance levels. The instantaneous
random vibration acceleration peaks may be limited to three times

- (.
the rme accalaratian lawval Mo nauar SFectral ﬂensity of the

test control signal shall not deviate from the specified
requirements by more than +100, =30 percent {+3 dB, -1.5 d4B)
below 500 Hz and +100, ~50 percent (+3 dB) between 500 Hz and
2,000 Hr except that deviations as large’'as +300;, ~75 percent [(+&
dB) shall be allowed over a cumulative bandwidth of 100 Hz
maximum, between S00 and 2,000 Hez. Tolerance levels in terms of

dB are specified as:

55

——————*

| ey |



- : Downloaded from http://wwvv.évéryspec.com

dB = 10 LOG W1/WO ,where Wl 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 = SO minimum. Specific
analyzer characteristics shall be specified ©below or
equivalent, subject to the BT = 50 limit

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

B = 25 Hz, maximum between 20 and 200 Hz
B = 50 Hz, maximum between 200 and 1,000 Hz
B = 100 hz, maximum between 1,000 and 2,000 Hz

- Swept frequency analysis systems characterized as
follows:

R

(1) Constant bandwidth analyzer.
{a} Filter bandwidth as follows:

25 Hz, maximum betwaen 20 to 200 Hz

.......... e
&

100 Hz, maxizus beutween 1,000 to 2,000 Hz
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[

(b) Analyzer averaging time, T = 2RC = 1 second,

ing time constant

(c} Analysis sweep rate (linear) =
. 2 .
R = B/ARC or B/8 (Hz/second)
(2) Constant percentage bandwidth analyzer

(a) Filter bandwidth, pfc = 0.1 of center frequency
maximum, where p is percentage, and fc, is analyrzer center
fregquency
{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
. Digital power spectral density .analysis employing

c
quantization techniques providing accuracies corresponding to the
above approach.
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4.3.7.3.1 VWorst case axis. During the vibration ﬁest, 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 purpose of the randoﬁ
vibration test, the following test lévels shall be used:
2
a. - Punctional level, Wo = O. OSg /Hz (B.5g rms nin)

b. Endurance level, Wo = 0. 129 /Hz (12.7q9 rms min)

4.3.8 Pust. 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, alir velocity shall be 200 + 100
ft/minute and step 3 may commence at once after atahilization 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 II, axcept 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 Funqus. A fungus test shall be performed .in
accordance with MIL~1-5422. The eguipment shall be..in an."as
ready® for delivery conditien. 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 equipment shall not be tested for three days
after cleaning to allow for complate evaporation of the cleaning
compound. All enclosed or gasketed assemblies shall be opened
and the interior shall be sprayed with the specified mixed-gpore
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 upon visual examination,
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 material ingredients. The equipment shall fail if it
shows more than the growth specified abova. 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. :

4.3.11 Ipterference tests. Compliance with the requiranénts
of 3.3.6 and subparagraphs shall be demonstrated by.tests.

MIL-STD-461, Notice 4, requirements shall be demonstrated by
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conducting MIL-STD-462, Notice 3, measurements, test methods
CEO1, CEQ2, CEO03, CEO4, CEO5, CEO6, CS01, Cs502, CS503, CS04, CSOs,
REO2, REO2.1, RS02, and RSO3. A measure of the dc¢ bonding
resistance shall be  @made: using a Shallcross Model 670A
milliohmmeter (or equal) and included in the first article test
report. }

The interfering RF signal for RSO03 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, 50 percent duty

cycle
b. 2 Mhz to 75.9 MHz, FM +8 kHz deviation, 1 kHz
c. 76 MHz to 400 MHz, AM 50 percant, 1 kHz tone
d.400 MHz to 12.4 GHz, pulses, 1 to 10 microseconds wide,
400 pps .
4.3.12 Eg‘ '| ‘] g"g ‘] ‘l i i‘x‘ qua ‘l i f i ch ‘-E i [=)1} te E‘E . A reliabil it'y'

gqualification test (RQT) shall be conducted by the contractor. A

minimum of 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 Frigure 9. PEach 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 whioch is & oold day ground stabilizatiom (-54
degrees C) prior to ground operation and flight in a cold day.
Random vibration shall be applied with the unita mounted on the
MT-4811/APX-100(V) =mount or fixture for console units. The
accept-reject criteria imposed shall be those of MIL-STD-781,
Test Plan III, with an upper test MTBF of 1000 hours.

4.4 Majintainability demonstratjion. When required by the
contract (see 6.2.2), a maintainability demonstration for
intermediate level requirements shall be conducted in accordance
with MIL-STD-2084 and MIL-5TD~471. Test Method 1, Test Plan B of
MII~STD-471, shall be used. .

4.5 Production equipment. Equipment supplied under the
contract shall in all respects, including design, construction,
workmanship, performance and quality, be capable of sucessfully
passing the First Article tests specifited herein.

4.6 Quality conformance jnspection. 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

r
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or laboratory, as applicable. Acceptange 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 (see 4.6.2)

c. Manufacturing screening (see 4.6.3)

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

4.6.1 ¢Component rescreening. The producer of the equipment
shall subject 100 § of all active components ( semiconductors,
microcircuits and hybrids) to an incoming inspection consisting
of one thermal stress cycle with functional testing of critical
parameters at amblent, - 55 degrees C and + 125 degrees C.
Particle 1impact noise detection screening of devicas with
internal cavities shall be performed. Destructive physical
analysis shall be conducted using Method 5001 of MIL-STD-883B as
appropriate. Where the contractor can identify components by
type and/or manufacturer that have defect rates of less than 100
parts per million, the contractor may provide that data to the

procurin activity to obtain relaxation to the 100% parts
P L] ) § =

rescreening requirements. When a relaxed rescreening program has
beaen imposed, the contractor must ensure that the sampling plan
provides acceptable confidence that the defect rate of 100 per
million iz not exceeded. If the sampling data indicate the
defocta exceed 100 parts per million, then 100% pnrts reacroening
shall be reinitiated.

4.6.2 Inaividual tegts. Bach equipment submitted for
acceptance shall be subjected to the individual tests. The tests
shall be adeguate to determine compliance with the regquirements
for materials, workmanship, operational adequacy and reliability.
As a minimum, each equipment accepted shall have paassed the
following tests:

'
. gt

a. Examination of product (see 4.6.2.1)
b. Operational test (see 4. 6 2.2)

4.6.2.1 mm.m.ug.n_qx_pxndnﬂ- " Each equipment shall be
examined carefully to determine that the material and workmananlp
reqgquirements have bean met.

4.6.2.2 Qperational test. Each equipment shall be opernted
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 ugngxgg;gxing_agxggning The contractor shall subject‘

eucn cqu.tpmr::nc. LU a l.ua'l"l'l.'lxﬂb Cur 11!5 8CT Ut:uiul,/bum iu tast .

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 additicnal burn-in
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period is used, 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 vibration isolators and shall be operating
throughout the test. Console units may be rotated 50 degees to
avoid an wunduly complicated vibration exciter fixture for
production. Vibration shall be applied along the worst case axis
(see 4.3.7). Vibration envelope is shown on Pigure 7.

4.6.3.2 Temperature c¢ycling. Each receiver-transmitter

shall undergo 6 temperature cycles in accordance with Figure 8.
The rate of temperature change between extremes shall be at
least 5 degrees C per minute. The unit shall be energizead
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 shall be failure free.

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

4.6.4.1 All egujipment test. Bach receivar-transmitter
shall be tested in accordance with MIL-STD-781 as modified
herein. Environmental cycling shall be in accordance with Figure
8. Vibration and humidity is not required during environmental
cyecling. 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

fajlure-free time shall start at zero time upon resumption of
testing. To determine whether the MTBF is being met at - any time
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-78). (Extend the line as
necessary to accommodate the data.) These totals shall accumulate
.s0 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
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aquipnant,.tho equipment parts, or the equipnené vorkmanship, so
that the entire compilation will show other than a reject
decision. ' Ll

4.6.4.2 Test detajls. ‘Test .details such as the ﬁértbrmﬁnce
criteria to be measured, special failure criteria, and preventive
maintenance to be allowed during the test, shall be part of the

teat procedures to be praepared and made available by the

F 4
contractor prior to the beginning of the reliability assurance
teste (5eo0 6.2.2). . .

4.6.4.3 Rellability ascurance for spares and repair parts.
Equipment, components, or parts which are supplied as spares or
repair parts shall receive a reliability screening taest 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 iten, and in the contractor's test

" procedures. . C heees

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

”~
-
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0
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special tests shall be made as follows:

4. 6£_%85_.1 Srocinl toct schedula, Selection

a. On an early eguipment after an engineoring or material

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

4.6.5.2 Scopa of spacial tegts. Special tests . shall
consist of such tests as authorized by the procuring acgivity.
Test procedures previously approved for the first articld tests
shall be used where applicable.

4.6.6 Eaquipment, failure. Should a failure occur during
either the reliability qualification, " reliability assurance, or
special tests, the following action shall be taken:

a Datarmina tha

- e N . B e B B -

BIT performance in detectin; and isolating the failure

b. Determine i1f the failure 1is an {isolated case or
design defect or pattern failure. . .

14 - F
18 & s ome
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c. Prepare and make available to the procuring activity

for review, proposed corrective.action intended to reduce th
possibility of the same component or BIT failure(s) occurring i
future tests, or documented dustification where no -corrective

action is proposed.

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

4.6.7 Fallure classjification. 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.

a
considered as relevant fallures unless detetrmined to be
non-relevant in accordance with the criteria of MIL-STD-2074.

4.6.7.2 Non-relevant fajilures. Although non-relevant

fadlnnwan - b 1mead P valiamidl 4oy O ATMAA [ -2-14
AGi4ULTSS [-% 9 jglel e L =110 j o34 iASiiudiddLY dooul dilws =1

accept/reject decisions, all test article incidents and equipment
failures shall be recorded and reported.

4.6.7.1 Ralavant failures. All test incidents shall be

4.7 Test procedures. The procedures used for conductingg
all tests required by Section 4 shall . be prepared by th'
r

contractor and made available to the procuring activity fo
review and acceptance. 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) or
higher level shall receive performance, burn-in and reliability
assurance tests commensurate with that afforded the original

production equipment. v

4.8.1 Shop replaceable assepblies All items to be
delivered as spares at the shop replaceable assembly (SRA) or
sub-SRA level shall receive functional checks and a burn-in under
conditions and for a duration .commensurate with that imposed on
that assembly in the original preoduction.

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.
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4.8.3 Test detalls. The detajils of acceptance tests to be
performed on SRA's and WRA's supplied as spare or repair parts
shall be incorporated into itém 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 applicabile
requirements of this specification and the contract.

5. PACRAGING . . Lo .
5.1 General. All major units and parts of the equipment
shall bs presarved, packaged, packed, and marked in accordance

with MIL-E-17555 for the level of shipment specified in the
contract or purchase order (see 6.2.1).

5.2 Marking. Shipments shall be marked in accordance with

Vel e -

6. NOTES x A

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 Orderina data.
6.2.1 JAcguilsition requirements. Acquisition documents
should specify the following:

=1 LRIl i it oy wiios e wmaiamy

a. Title, number and date ot this specification

b. If a first article inspection is regquired (see 3.2,
6.3)

c. If a maintainability demonstration is required (see
4.4) . T

. F :
d. If a thermal analysis is required (see 3.3.13)

e. Teat procedure modifications or additional tests,
if required (see 4.7) )

f. Selection of applicable levels ot packaging nnd
packing- (Bae 5.1) .

- 1702

g. It a reliability progranm ﬁlan is required(aee 3.3.2)

- e - aa® .
. . B I

PP PRI LY
v bl g e 3 R R N L T
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6.2.2 Data requirements. When this specification is used
in an acquisition and data are required to be delivered, th
data requirements identified below shall be developed a
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 Form 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:

Data . Applicable DID .NO.
Paragraph Requirement Title Option e
4.3.2, 4.7 Procedures, Teast . DI-T=-21347
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 and DI-R=-7105
Corrective Action System, Reports
4.6.6¢C Plan, Pailure Data Collection, UDI-T-23719
Analysis and Corrective Action
4.6.7 Falled Item Analysis Report DI-RELI-80253

4.4 Maintainability Demonstration DI-R-7112
Test Plan .

(Data item descriptions related to this sgpecification, and
identified in Section 6, will be approved and listad as Buch in

AF Ami fdnm Ao
oD 5ULO.12L, AMSDL. buy;ua Ol Gata icTen uuuy&;pb;unﬂ ruqu;reﬂ

by contractors in connection with specific acquisition
functions should be obtained from "the Naval Publications and
Forms Center or as directed by the contracting officer.)

6.3 Qptions. The following options are available:

a. An additional burn-in period is‘.allounhle at the

option of the contractor (see 4.6.3)
b. Acceptanée of equipment may be stopped anytime a

reject situation exists in the All Bquipment Test. This is at
the option of the procuring activity (see 4.6.4.1). '
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6.4 FPirst _article. When a first article inspection is
required, the contracting officer should include specific
instructions in the contract: regarding arrangements for
examination, test, appraval, disposition of the first article

sample, and test report.
6.5 Aspociated equipment.: The AN/APX-100 should operate

with the associated equipment 1listed in Table XXII. These
equipment are not supplied under this specification.

Table XXII. Associated equipment

Item Type .designation
Antenna AS-133, AT=-741A (or other
: equivalents).
Transponder-computer KIT-1A/TSEC ,ﬁ
Pressure-Altitude CPU-66() /A (or ethvalent)
Alr Data Computer 3 ... : )

h
h

cuhidant favrm fkav wardl 1igtine.

a. Identification, Priend or Foe (IPF)

+ = >y . N

b. Receiver-Transmitter _
c. Selective Identification Featnfef(sir)f? )

d. Transponder :

6.7 Chanaes from previous issue. Asterisks (or vertical
lines) are not used in this revision to identify changes with
respect to the previous issue due to the extensiveness of the

" changes.

Preparing Activity:
Navy AS
(Profect 5821-N189)

. :l':.-._“l-q':.‘li-- Vf RAN]4
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FIGURE 1, C-10000 meries control, outline dimensions
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FIGURE 2. RT-1200 series, outline dimensions
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FIGURE 4. RT-1471/APX-100{V), outline dimengions
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CROSS REFERENCE INDEX

10. SCOPE

10.1 Scope. This appendix specifies performance parameters that
shall be verified, as a minimum, during First Article 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 is a
mandatory part of the specification. The information contained
herein is intended for compliance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this
'appendlx.-

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 Paragraph  Test Phase Notes

3.3.2.1 Oparational 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

3.2.6.3 Grounding and Bonding, F

3.3.7.6 Fault Indicators F/P

3.3.10.1 Vibration r/P

3.3.10.2 Antenna Mismatch F/P

3.3.10.3 Transmitter Duty Cycle F/P 1

3.3.11 Warn-Up Time F/P 1

3.3.12 Operating Power P/P

3.3.12.1 Power for External Loads F/P 1

3.3.12.2 Panel Lighting Power r/P

3.3.12.3 Fusing . F/P

3.3.12.4 Reduced Performance F/P

3.3.15 Input Protection 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 1

3.4.4.1 Triggering Level Drift F/P 1

3.4.5 Random Triggering Rate F/P
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APPENDIX
Iest Phase

Automatic Overload “F/P
Control .
Single Channel AOC F/P
Cross Channel AOC F/P
Mode 4 Threshold F/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 KHode 4 Replies
Suppression During Trans- F/P
mission of Mode 1,2,3/A
C or Test replies
Suppression Input F/P
Suppression Output F/P
Conditions for ISLS F/P
ISLS Cconditions for F/P
Nonsuppression
ISLS Gray Region F/P
ISLS Dynnnic Range * /P
Pulse Width Discrimina- F/P
tion
Narrow Pulse Discrimina- P/P
tion .
wWide Pulse Discrimination FP/P
Transponder Delay P/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 . P/P
Mode C Replies F/P
Emergency Replies Modes F/P
1,2,3/A,4 and C
Identification of F/P
Position Replies

F/P

Mode C Altitude Reporting

Provisions

75
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Requirement Paraqraph

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
Mndo 1/A OCnadacg

L A N TR L =

Mode C Ceodes

X=-Pulse Codes

BIT Performance

BIT Self-Test

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

BIT Interrogation Modes
BIT Interrogation Rate
BIT Reply Frequency
Discrimination

BIT Reply Pulse Spacing
BIT Reply Peak Pulse
Power

BIT Antenna Systenm Check
Mode 4 RIT Evaluation

Mode C Test Evaluation
Monitor

Indicator Operation
Remote BIT Interface

s a2 awa PR, I

e e ) ] e
rTransiene Lonaiuvions

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

F/P

F/P

. F/P

SIF Reply Channel Decision
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F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P

F/P
/D
b,b
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
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Tegt Phass.,:
..-Mode 4 Reply Channel .F/P . ..
Decision
- SIP and Mode 4 Reply F/P .
Interlace
isolation F/P
video Processing F/P
Cross Channel F/P
Desensitization
Receiver Frequency . F/P
Receliver Frequency P
Stability
Receiver Noise Pigqure P/P
Receiver Dynamic Range F/P
Receiver Bandwidth P/P
Receiver RF Rejection ) 4
Transmitter Frequency F/P
Transmitter Frequency F/P
Stability
Transmitter Power Output P/P
Transmitter Power Output F/P
variation within a Pulse
Train
Transmitter Replacement P
Transmitter Protection ¥
Power Supply Protection F
Decoder Operation F/P
becoder Tolerance, Mode 1 F/P
Decoder Tolerance, Mode 2 F/P
Decoder Tolerance, F/P
Mode 3/A
Decoder Tolerance, Mode 4 P/P
Decoder Tolerance, Mode C F/P
Decoder Tolerance, P/P
Test Mode
Function - P/P
Form Pactor P
Controls FP/P
Panel Lighting P
Punction F/P
Porm Pactors P
Controls F/P
External Connections P .
Panel Lighting F
Mounting F/P
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Notes:
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In addition to verification during other FAT/PAT tests,

these parameters shall be verified during Reliability
Qualification Test and production All Equipment Test.

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

Limit check to verify NO-GO with antenna disconnected.

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

S a=7 1t €11

rates.

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
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