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MIL-R-81876A(AS)
2] APRIL 1987
SUPERSEDING
MIL-R-81876 (AS)
23 June 1971

MILITARY SPECIFICATION

RECEIVER-TRANSMITTER RADIO SET

iN/APX-100(V)

This specification is approved for use vithin the Naval
systems Commandr Department of the Navy, and is available for
by all Depatiments and Agencies of the Department of Defense.

1. SCOPE

Air
use

1.1 -. This specification establishes the performance,
design, manufacture, and test requirements for tbe receiver-
tranemitter radio set, ANIAPX-1OO(V).

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

w lY12!a”

Console RT-12840/APX-100(V), RT-12850/APX-100(V),
RT-12860/APX-100(V), RT-12960/APX-100(V),
RT-14260/APX-100(V)

Bay RT-11570APX-1OO(V), RT-14710/APx-loo(v)

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

Mount M’T-4811/APX-100(V)

Ramficial—s (~ti-, ditlm, *la{un)e m pldmmfa Wlicflq
~ol - in imimthis ~ shwldtw~ to: ~it’e Offlcw, S8usl Air

E183inmrrlQacr, ~tmwelrmrf~ d Stxiratlm CIqRnmn (-)- $s,

Ltitfw’at, AJoem-slm,bp -IIWm08df—~ s~lzmim~ t~

p~t fm Fro-= la) ~rim ●t tfte rmfaf mls ~ - w letter.

DISTRIBUTION STATEMENT A: Approved for pU.bliCrelease: distribu-
tion is unlimited
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2. APPLICABLE 00CUKENTS

2.1 Government do Ulllc ents.

2.1.1 Specifications and standards. The following epecifi-’

cations and standards form a part of this specification to the
extent specified herein. Unless otherwise specified, the issues
of these documents ehall be those listed in the issue of the
Depa-ent of Defense Index of Specifications and Standards
(tiDISS) and supplement thereto, cited in

SPECIFICATIONS

r!2LkKu

QQ-P-416

.lUL-C-172

MIL-B-50i37

MIL-W-5088

MIL-E-5400

MIL-T-5422

MIL-C-6781

MIL-P-7788

lIIL-li-7793

MIL-E-17555

MIL-T-18303

MIL-N-18307

Plating, Cadmium

the solicitation.

(Electrodepoeited)

cases , Bases, mounting; and
Mounts, Vibration

Bonding, Electrical, and Lighting
Protection, for Aerospace Systems

Wiring; Aerospace Vehicle

Electronic Equipment, Aerospace,
Specification for

Testing, Environmental,Airborne
Electronic and Associated Eguipment

Control Panel; Aircraft Equipment,
Rack or Console Mounted

Panels, Information, Integrally
Illuminated

Meter, Time Totalizing

Electronic and Electrical Equipment,
Accessories, end Repair Parts,
Packaging and Packing of

Test Procedures: Preproduction, Accep-
tance and Life for Aircraft Electronic
Equipment, Format for

Nomenclature and Identification Name-
plates for Aeronautical Systeme In-
cluding Joint Electronic Type Desig-
nated Systems and Associated Support
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MIL-S-19500

MIL-T-23103

UIL-C-25050

MIL-M-3851O

MIL-C-38999

MIL-H-46855

HIL-P-5511O

I!IL-L-85762

WS-6536

STAHDARDS

Federal

FED-STD-595

XIL-STD-129

MIL-STD-21O

MIL-STD-275

MIL-STD-454

MIL-STD-461

MIL-R-81876A(AS)
..

System

Sqniconductor Devices, General
Specification for

TiiermdlPerformance Evaluation
Airborne Electronic Equipment and
Systems; General Reguiremente for

Colors, Aeroneuticel Lights end Lighting
Equipment, General Requirement for

Uicrocircuite, Generel Specification for

Connectors, Electrical, Circular, Hina-
ture, High Deneity, Quick-DieConnect,
Environment Resistant, Removable Crimp
and Hermetic Solder Contacte, General
Specification for

Human Engineering Reguiremsnts for
Military Systems, Eguipment and
Facilities

Printed Wiring Boards

Lighting, Aircraft, Interior, AW/AVS-6,
Aviator’s Night Vieion Imaging System
(AWVIS) Compatible

Proceee Specification Procedures
Reguiremente for Preparation and
dering of Electrical Connections

and
sol-

.

Federal Standarde Colors

Harking fox Shipment and Storage

Climatic Extrames for Military Equip-
ment.

Printed Wiring for Electronic Equipment

Standard General Requirements for
Electronic Equipment

Electromagnetic Emission and Suscepti- .
bility Reguiremente for the Control of

3
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PIIL-STD-462

I MIL-STD-470

MIL-STD-471

141L-sTD-7ol

UIL-STD-704

MIL-STD-781

MIL-STD-785

MIL-STD-81O

MIL-STD-883

HIL-STD-965

MIL-STD-1472

MIL-STD-1553

MIL-STD-1562

UIL-STD-2074

HIL-STD-2076

MIL-STD-2077

MIL-STD-2084

MS-9140-3

MIL-R-8187i5A(AS) “’

.,

Electromagnetic Interference

Electromagnetic Interference Character-
istics, Measurement of

Maintainability Program for Syetems and
Equipment

Maintainability Demonstration

Liet of Standard Semiconductor Devices

Aircraft Electric Power Characteristics

Reliability Teets, Exponential
Distribution

Reliability Program for Systems and
Equipment Development and Production

Environmental Test Hethods and Engineer-
ing Guideline

Test 14ethod8and Procedures for
Microelectronics

Parte Control Program

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

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

List of Standard Microcircuits

Failure Classification for Reliabil-
ity Testing

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

Test Program Seta,
ments fo~

Maintainability of
tronic Systems and
Requirements for

General Require-

Avionics and Elec-
Equipmentr General

Gasket-Type XIX Engine ‘Acceesory
Drive

4
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(2)
other programs.

(3)

Nonstandard parts previously qualified for .

Nonstandard parts.

5

MS-14108-3 Pastner, Poeitive Self-Locking Case
Mounting, Electronic Equipment

14S-17321 Meter, Time Totalizing, Miniature,
Digital, 28 Vdc

.. .

2.1.2 ~. The following other
Government document forma a part of this specification to the
extent specified herein. Unless otherwise specified, the issue
ehall be that in effect on the date of the solicitation.

Army Avionics Research and Development Activity

ICD8309 MIL-STD-1553 Interface Control Document
for RT-14710/APX-100(V) IFF Rsdar
Receiver-Transmitter

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

2.2 Order of r.rece- . In the went of e conflict between
the text of this specification snd the references cited herein
(except for associated detail specifications, specification
sheets or ?S standards), the text of this specification shall
take precedence. Nothing in this Ggacification, hovever, shell
supersede applicable laws and regulations unleee a specific
exemption has been obtained.

3. RSQUIREHENTS

3.1 ~. Nhen epecified in the contract (eee
6.2.1), a sample shall be subjected to firet atiicle inspection
(see 4.3 and 6.4).

3.2 -. In the selection of parte, the prime
consideratlone are fulfillment of performance requirements,
logistics supportability, and reliability aeeurance in a cost
effective design. The following shall govern in perte and
material selection.

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

(1) ?tilitaryStandard Parts shall be selected.in
accordance with UIL-STD-454, Requirement 22.

Downloaded from http://www.everyspec.com
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“b. Nonstandard parts and .nonestablished reliability
military standard parte shall be ecreened to the requirements of
the most similar military standard or standard nonestabliehed
reliability part.

. . .

3.2.1 “Nonstandard Da*?S. Approval for the uee of
nonstandard parts shall be in accordance with MIL-E-5400 and
MIL-STD-965, Procedure 1.

3.2.2 Hicr eleo ctronic device eelection. Microelectronic
devices shall be eelected and approved in accordance with
MIL-STD-454, Requirement 64.

3.2.3 pemic-tor select~ . Semiconductors shall conform
to MIL-S-19500 with preference to MIL-STD-701 typee. Only JAW or
higher quality devicee shall be ueed.

3.2.4 M@lllQS. The electronic portione of the equipment
ehall be functionally modularized in accordance with
MIL-STD-2084 . Conformal coatings, encapsulant, embedments, or
potting material used with modular aeeemblies (containing
integrated circuits and diecrete parts) shall be removable
without damage to the aesembly.

3.3 ~. Tbe equipment shall conform
with all applicable requirement Of? MIL-E-5400, MIL-STD-454,
MIL-STD-275 , and UIL-P-5511O for design, construction and
workmanship, and the manufacturing reguiremente of WS-6536 for
electrical eoldering workmanship.

3.3.1 Total weiqht. Weight of the eguipmentr excluding
cables, shall be not greater than the following limite:

a. Console-mounted RT-()/ApX-loo(v) 8.4
b. Rack-mounted RT-11570/APx-loo(v) 10.0

RT-14710/APX-100(V) 10.0
c. Control C-()/APX-100(V) 1.7
d. Mount 14T-4811/APX=100(V) 1.0

3.3.2 ~. Unlese otherwiee specified in tha
contract or purchase order, the contractor shall conduct a
reliability program using 141L-STD-785 (eee 6.2.1). Task 104 of
MIL-STD-785 ehall be implemented to eetablieh and maintain a
closed-loop failure reporting system. This system shall identify
failure trende and patterns at all levele of assembly prior to
acceptance of the hardware and ehall also identify failure trends
related to field failures throughout the contract period. The
reliability program ehall include provisions for assuring the
reliability of any portion of the eguipuk?nt supplied for use as
a epare or repair pa*.

e-.,
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3.3.2.1 ~. The eguipment ehall operate
with required performance for at least the epecified (operating)
time between feiluree without the neceesity for readjustment of
any controls or realignment.’ . . .

3.3.2.2 ~: ..The equipment shall have a total
operating life of 10,000 houre with no preventive or scheduled
maintenance reguired.

3.3.2.3 Storactelife. The equipment shall be designed to
meet performance and operating life requirements of the
specification after 5 years’ etorage under worldwide climatic
condition specified in MIL-STD-21O when packaged in accordance
With MIL-13-17555.

3.3.2.4 itv in mean
The equipment including any Built-In-Test (BIT) provisions shali
have a mean (operating) time between failurea MTBF (Oo) of 1000
hours (as specified in UIL-STD-781) when tested and accepted in
accordance with 4.3.12.

3.3.2.5 Eguipment-bay mounted ~
units ehall contain a tims-totalizing meter in accordance with
141L+I-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 “DW” time including standby;
b. have an operational range of O to 9,999 hours:
c. shall not be resettable.

3.3.2.6 ~. The equipment safety requirements shall be
in aCCOrClanCewith MIL-STD-454, Regulrement 1, and MIL-STD-1472 .

3.3.3 ~. The egulpment shall provide
for the uee of cables connectors in accordance vith
MIL-E-54D0,

3.3.3.1 ~. The equipment shall be
capable of reguired 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 reguiremente anq provided that assembly of
cables and plugs can be accomplished easily. External cables and
that portion of connector attached to the cables ehall not be
supplied ae part of tha eguipment.

3.3.3.2. ~. connector shall meet the environ-
mental and maintenance tooling requirements of MIL-C-38999. The
design of connectors shall be euch that improper aesefily,

mating or installation is impossible. All external connectors,
for new RT units or controle, shall be.scoop-proof, have cadmium
plating finish in accordance with QQ-P-416 (over a s,uitable
underplaying) to withstand a 500 hour salt spray test, and

7
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provide 360 degreee circumferential grounding techniques for
groundingprior to contact engagement. Non-scoop-proof connectors
used on previously designed RT or controle shall not be changsd. ●

3.3.4 Control Dan els. All control panels shall conform to
the applicable requirements of MIL-C-6781 (Type 1) to the extent
specified herein. If.changed from .apreviously gualified design,
the configuration of the panel shall be acceptable to the
procuring activity prior to firet article teeting.

3.3.4.1 Yatertiahtness . That portion of the panel in front
of the control mounting surfaces shall be watertight when teeted
in accordance with MIL-STD-81O. Water condensation may occur
within the eguipment: hwever, performance shall not be degraded

due to water condensation. All water condensate shall be allowed
to escape.

3.3.4.2 Control Danel 1ia~ . Coneole mounted unite and
remote control panele shall conform to MIL-P-7788, Class l-R,

1-BW, or Air Force White( in accordance with
“K1~L-2?~60), with either 5 or 28 volt (ac and dc) lamps
installed. Separate input power pine ehall be provided for the
two lighting systems. Color of panel lighting ehall be in
accordance with MIL-C-25050. (Sss 3.5.1.6 and 3.5.2.7 for
available color options.) ANVIS panele ehall be illuminated in
accordance with MIL-L-85762.

3.3.5 O?c~. The cw-ip=afitahiill uckfittie’ -
interchangeability requireeente of MIL-E-5400. ●

3.3.6 ~terfe rence control . Generation of radio inter-
ference by the eguipment, and vulnerability of the eguipment to
radio, interference, shall be controlled within the combined
eeverest, limite of MIL-STD-461, Notices 3 and 4, teste CEO1,
CE02, CE03, CE04, CE05, CE06, CSO1, CS02, CS03, CS04, CS06, RS02,
RS03 , RE02 , and RE02.1 ae modified below, and when tested in
accordance with 4.3.11.

a. QsQ4. Spurioue eignal rejection ehall be ae
specified in 3.4.22.6.

b. ~. Fraquency range and msxkm field le”vele
shall be ae follows: ..

E!dm.&t

Freauencv Ranae con ole RT(s Vm)

10 KHz to 200 MHz 40 20
200 FfIizto 450 MHz 65 20
450 MNz to 1000 MHz 40 20
1000 HHz to 12 GHz 100 20
12 GHz to 40 GHz 0.5 0.5

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

,. .. 1,,: . . “a
8
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c. aim. 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 HHz and greater than the third harmonic, and shall be 60 dB
and 80 dB down for the second and ,thlrd harmonics, respectively.
These limits shall apply throughout the range of 0.15 MHz to 11.0
GHz , except at the fundamental, t’o ~ 5 percent, where these
limits may be exceeded. Receiver spurious output at 1090 & 4
MHz , with the equipment in Standby or Normal but not
transmitting, shall be not greater than 15 dB microvolts/1 KHz
and 36 dB microvolts/1 MHz at all other frequencies.

3.3.6.1 mctor~ . Insofar as practical,
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. Contacte carrying
interference sources and power wiring shall be located on or near
the connector periphery.

3.3.6.2 ~. 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 UIL-B-5087, Class R, requirements. Direct
current (de) bonding resistance to chassis, for console and
control panel connectors and components, and resistance to the
external ground plane through any mounting provieione, ehall not
exceed 2.5 IZllliohms.

3.3.7 ~. When regulred by the contract, a
Maintainability Program ehall be conducted in accordance with
PIIL-STD-470 (Tack 104). Construction and packaging, provieione
for test pointe, and other maintainability perametere, shall be
in accordance with MIL-STO-2084. Built-in- test performance shall
be in accordance with 3.4,19.

3.3.7.1 ~. Al1 electrical or
electronic circuits and parts shall be packaged on replaceable
and reparable, plug-in modules. Circuit breakers, indicators,
and other items vhich may logically be bolted and soldered, or
otherwise more rigidly electrically and mechanically fastened to
the control housing or equipment chassis shall not ba considered
modules. SRAe (Shop Replaceable Aeeemblies) shall be QRAs (Quick
Replaceable Assemblies) as specified in XIL-STD-2076. SRA
arrangement shall be such that access to any SRA does not require
removal of adjacent SRAS or pa~s other than access panels. The
use of a special tool or tools for SRA removal ie prohibited.
All access panels and dust covere shall be retained by captive
fasteners. Modules and connectors ehall be keyed to prevent
improper inse*ion. Puses may be ueed in lieu of circuit
breakers.

3.3.7.2 ~d+u8tnents. Ho adjustment or alignment ehall be
required at the organizational maintenance level. If required at
a higher maintenance level (intermediate or depot), adjustment or

9
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require tha removal of the part to be
or of the hardware element to which It is

,..
3.3.7.3 ATS comnatibjJ_&y .’ The eguipment shall be

compatible with the Weapon System Test Station AN/USM-467.
Acceea to maintenance test points ehall be via quick-removable
panels. Any buffering of these test points required for
compatibility with the AN/USM-467 ehall be accomplished in the
Interconnecting Oevice of the Test Program Set.

3.3.7.4 wt Dr aram s ts Test Program Sets (when ordered
by the contract or ~urchas%g” activity) shall be furnished in
accordance with MIL-STD-2077(AS). When changee to the eguipment
are made which will affect the test fault diagnosis procedure,
changee reguired to the existing Test Program Sete shall be
addressed in the equipment change proposal. Insofar ae possible,
hardware changes shall be designed to not affect previously
delivered Test Program Sets.

3.3.7.5 ~uman 141L-STD-1472 and MIL-H-46855 ehall
be used as a Wide for the equipment and all component patis
therein.

3.3.7.6 Fault indicat~. The equipment bay mounterlRT
units shall contain magnetic fault indicators that hold the fault
indication until manually reeet. 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 Nomenclaturee. nameDlates
Nomenclature, serial number assignment,

.
nameplate approval, and

identification marking shall be in accordance with MIL-N-18307.

3.3.9 The following conditions shall
be ueed
standard

a.
b.
c.
d.
e.
f.

3,3.

to eetsblish normal’ performance characteristics under
conditions during First Article laboratory bench tests:

Temperature Room ambient(15 to 35 degrees C)
Altitude Ground
Vibration None
Humidity Room ambient up to 90% relative humidity
Input power 27.5 ~ 0.5 Vdc
Interrogation 500/sec unless otherwiee specified
rate

10 ~~itions . The equipment shall operate ae
DreSCribSd under anY of the environmental service conditions or
&ombination of thes; conditions as specified in MIL-E-5400, for
Class 2 equipment, as modified below.

.,...
... :.

10
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3.3.io.l The equipment shall be capable of
withstanding vibration encountered in both airplanes and
helicopters. The equipment.shall be deeigned for hard-mounting
and shall operate ae prescribed when subjected to the”vibration
requirements,of 4.3.7. . ,,

3.3.10.2 ~. Anticipated eervice conditions
of impedance 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.

3.3.10.3 ~. The equipment shall be
Cepable of continuous oPeratiOn at 1.0 percent duty cycle.

3.3.11 ~. The time reguired for the equipment to
warmup when ewitched from OFF to STANDBY ehall be not greater

than 30 seconds undar standard, or 2 minutes under extreme

service conditions. FU1l operation shall be provided immediately
upon switching to NORHAL from STANDBY after the warmup period.

3.3.12 ~. The equipment shall be deeigned to
operate from a nlL-sTD-704, 28 Vdc power source, with voltage
limite ae epecified therein. Input power (excluding switched
powar for external loade, and panel lighting) ehall be not
greater than 32 W under etandard conditions (eee 3.3.9), or 50 W
under any woree oeee combination of eervice conaitione and
tranamittar duty cycla. In STANDBY, input power ehall not exceed
26 W with normal line voltage applied.

3.3.12.1 ~. The equipment shall
interconnect HIL-STO-704, single-phaee,
primary power to an external comput~r,

and 28 Vdc
KIT-1A. The switched ac

and dc outputs ehall be rated for 1.0 and 2.0 A, respectively.
‘fheSeOutputs shall be interconnected to the computer when the
HASTSR COntrOl switch ia p~aCad in any poeition except OFF. In
addition, the eguipment ehall be capable of eourcing up to 1.0 A,
from the 26 Vdc input, to operate an external caution indicator.

3.3.12.2 ~. ~ The eguipment connector
ehall provide separate 20 Vdc and 5 .Vac input pins for panel
lighting with a comson return lead. ?laximumcurrent drain shall
be not greater than 0.5 A at 28 Vdc ur 2.0 A at 5 Vat.

3.3.12.3 ~. The eguipmant shall be fueed (5 A) on tha
primary +28 V line. This fuse shall ba easily removable and
shall be located on the front pan’el of eguipment-bay mounted
units, and the rear panel of console-mounted units. Switched
primary power shall not be fused.

3.3.12.4 ~. . The “equipment need not
maintain reguired performance when supplied voltages are not
within applicable surge limits, overvoltages and undervoltages,
and transients of mL-sTO-704. However, expoeure to these

11
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voltagee and transients ehall 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 ie 18.Vdc. All relays shall function
down to 18 Vdc.

3.3.13 y~rce;he e~ipment shall not re@re an
internal blower or external air for cooling, and shall
provide full performance when subjected to the ambient
temperatures specified herein. A thermal analyaie in accordance
with MIL-T-23103 shall be performed when required by the
contract.

3.3.14 oaation characterist~. The equipment shall
accept RF interrogation signale with characteristic in
accordance with Tables I, II, and VI (see 3.4.10).

Table I. ~terroaation modeg

!@a!2 Jnterroaation charact~

1 2 pulses spaced 3 fo.1 microseconds
2 2 pulses spaced 5 *0.2 =icrosecc=tis
3/A 2 pulses spaced 8 &O.2 microaeoands
Test 2 pulses spaced 6.5 tO.2 microseconds

4 4 sync pulses and an optional P5 (ISLS) pulse
spaced in multiplee of 2 microsecond from PI,
followad by up to 32 additional pulses spaced in
multiplee of 1 microsecond. A 1 microsecond
spacing occurs only when P5 is followed within 1
microsecond by an AII pulse. All others are
epaced at least 2 microseconds, leading edge to
leading edge. Pulse position for all pulses
is to.1 microsecond relative to P1 except P5
which is L 0.15 microseconds.

c 2 pulses spaced 21.0 LO.2 microeeconde

(Freguency in all modes Is 1o30 tO.5 ~z)

. .
., :, :..!,

:,.’ . . ...’i: 4’.:...
!.,.. . . . ..; i;,,.

... .. . ., .,.... , ;...,. : J::

,,. . ., $... .,.

,, .,., ,, ;...,,.;.
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Table II.
.. .

!
b WAl!dQ

. .
1,2,3/A, Amplitude Variation P3 - PI &l.O dB
c and Test Pulse Width 0.8 kO.1 microsecond

Rise Time 0.05 to 0.1 microsecond
Oacay Time 0.05 to 0.2 micrcmecond

I

i

I

I

4 Amplitude ”Variation 1 dB Hex.
.. ..

Pulse Width 0.5 tO.1 microsecond
Rise Time 0.05 to 0.1 microsecond

3.3.15 ~. The equipment shall not be damaged
by external signals of any frequency and type of modulation, up to
10 V p (0.1 percent duty cycle) or average CW power of +20 dilm
applied directly to either antenna terminal.

3.4 ~. Unless otherwise specified her&n, valuee
set forth herein to establish specified performance ehall apply to
performance under both standard end extreme service and input
power condition. When reduced performance under extreme
conditions ie acceptable, tolerances or values which aat forth
acceptable variations from performance undar standard conditions,
will be specified. The equipment ehall be capable of meeting
reguiremente stated herein without subsequent processing after
completion of the tests of Section 4..

3.4.1 QRfW@&n. The equipment shall raceive interrogations
on either of two receiver channels; ehall decode these interroga-
tion and, in reeponee, shall tranamit appropriate pulea repliee
from that channel which received the interrogation. When an
interrogation is simultaneously preeent in each channel, the
equipment shall determine which channel received the strongest
signal and shall transmit the reply from that channel.

3.4.2 The eguipmsnt ‘shall”berate in the
presence of theeinterfer~ng signal types epecifled in 3.4.2.1
under the conditions of 3.4.2.2, with performance ae specified i;
3.4.2.3. .. .. .........

1-

0

,!...
3.4.2.1 -Jam~l hwgc .

a. CW Signals: At”receiver center freguency and within
~ 6 MHz of receiver center freqUenw.

b. AIKW: A CW signal which is amplitude-modulated by
1.02 kilz~ 10 percent tone at 30 percent modulation.

c. ~~: CW-modulated by O’to 5 WHz noiee to produce a
50 percent duty cycle pulse-noise-modulated signal. .

13
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d. .Random N@fCW: CW-modulated with O to 5 MHz noise to
produce a 30 percent noise-modulated sigpal.

e. Pulse Jamming: Pulse jamming rates up to 20,0Q0 pps
with pulee width of 0.5 microsecond, regularly or randomly spaced.

3.4.2.2

“a.
The eidelobe
present at
suppressions

b.

.,.

~ o te e s na s.

All modes shall be enabled and monitored for replies.
euppreeeion pulee (P2 or PS, as applicable) ehall be
a level where not more than 1 percent sidelobe
occur in the abeence of interference.

A 10 dB siqnal-to-iamming (S/J) signal shall be
applied to both channels simultaneo~ely, ‘but “6“dB weaker in one
channel. The interfering signal shall be swept through the
receiver bandpase 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 teets shall be performed with signal in one
channel only and CW interference, at a +30 dB higher level, in the
othar channel.

e. Jamming teste shall be
J/S ratios.

3.4.2.3 ~.

performed ueing poeitive

:,

For signal levels from MTL +3 dB to NTL +6 dB, the
reply ratea;hall be greater than 20 percent in the mode teeted.
For HTL +6 to MTL +50 dB, the following performance shall apply
(except for poeitive J/S ratioe, where the reply rate may
degrede): ,,.,:, . : .. ,,

Interference S/J.at . ,.
Jammina si- 50% ReDIV

c!w/Aucw - 10 dB” “.. ........
PN14CW 10dB: .. . ‘ .,..:,;
Random RMCW 10 dB .... .
Pulse iO dB

b. NO countdown ehall be caueed by pulses unlees pulse
combinations are either: (a) recognized as nonual or sidelobe
interrogation: (b) coincident with a Mode 4 data bit “zero”; or
(c) spaced closer than 0.2 microsecond to a valid mode 4 data bit
*oneN or 0.32

c.

microseconds to a

There ehall bs no

.. . .

sync pulse.
...

random replies in other modes.
..,,,. .

....-!.,. ,. .......,,;“...’

‘-7

—\
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d. A epuriou~ pulse spaced within 0.2 microseconds of a
valid pulee shall not cauae we 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
vith the requirements of 3.4.20.3 and 3.4.20.4,.including pulee
widthe.

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

g. In the presence of an interfering signel cemprieed of
PNNCW power of more than -90 dBm noise peak, eguipment ehall reply
on that channel which has the highast eignal-to-noise ratio, for
signals from 14TLto 50 dB above 14TL. In the preeenca of an
interfering signal comprised of N14CWpower with modulation level
exceeding 30 percent, the equipment shall reply on the channel
with the highest signal-to-noise ratio. Receiver noiee circuits
shall not be activated by replies in any node nor during the H4
suppression period (eee 3.4.7). A Disparity pulse during the H4
suppression period shall allow these circuits to Operata again
unti1 blanked by a subsequent H4 euppresaion. Threshold
sensitization beyond thet spec{fled in 3.4.3 shall not be employed
to meat performance requirements.

3.4.3 ~. The eguipment shall contain echo
rejection circuitry deeigned to permit normal operation in the
presence of echoes of interrogation eignals in epace, and to be
compatible vith the reguiremente of 3.4.10.

3.4.3.1 1. 2. 31A. c ~. Upon
recaipt of any pulse more than 0.4 microseconds in duration, and
up to 50 dB above NTL in either receiving channal, both receiving
channels shall be deaeneitized to a level that is 6 k 1 dB belov
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 deeenaitizing pulse. Follovhg this period, receiver
asnsitivity shall recover linearly at a rate not greater than 4.5
dB/microsecond. The total recovery.tine to vithin 3 dB of NTL
ehall not excaed 15 microseconds.

3.4.3.2 me 4 ~. Upon receipt of the first
pulse of the sync patten (where the pulses are mora than 0.4
microseconds in duration and spaced by 2 microsecond) with eignal
strength up to 50 dB above MTL in either channel, the decoding
threshold in both channels shall be desensitized to a level that
is 6 & 1 dB belov the amplitude of the desensitization pulee.
This level ehall be maintained unchanged during receipt of the
second, third, and fourth sync pulses. If either the second,
third, or fourth sync pulse is not decoded, sensitivity shall
recover as specified in 3.4.3.1. 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 per~od (see 3.4.7) or until
terminated. A Disparity pulse (see 3.4.20.2), or the end of the
Mode 4 suppression period, shall cause the threshold to recoyer.to
within 3 dB of MTL, within 2 microseconds after termination.
During this desensitized period; any pulse of amplitude greater
than the desensitized level shall not change this level. The
desensitized characteristic shall droop 1.0 dB, nominally, but not
greater than 2.0 dB.

3.4.4 mum triaqerina level (mu . ‘MTL”is that leval of
signal reguired for 90 percent replies. The MTL of the equipment
at the receiver antenna jack, when measured vitb nominal interro-
gation modes and at a freguency of 1030 ? 0.5 MHz under standard
service conditions (see 3.3.9) shall not be lees than -90 dBV (-77
dBm into 50 ohms) for all modes. The total variation of MTL
between Modes 1, 2, 3/A, C and Teet shall not be greater than 1.0
dB when measured as above. The total variation of UTL between
Mode 4 and the other Flodeeshall not be greater than 2.0 ~B when
measured as above. Also, the MTL of the eguipment in Modes 1, 2,
3/A, C and Test shall not change by greater than ~ 1.0 dB, or by
greater than ~ 2.o dB in Mode 4 when interrogation pulse width ie
varied over the tolerance specified in 3.3.14 for each made. In a
given mode, the difference in MTL between the two receiver
channels shall not be greater than 1 dB. MTL ehall be internally
adjustable from at least -82 dBV (-69 dBm) to -90 dBV (-77 dBm).

3.4.4.1 ~. me tri99erin9 level, *en
set at -9o dBV (-77 dBm) under etandard service condition, shall
not vary by more than k 3 dB over all combination of service
conditions. The difference in HTL between the tvo receiver chan-
nele ehall not exceed 2 dB under these same conditions.

trane;i;.:ore~ . The equipment ehall not
1 pulse train per second, averaged over 20

eeconds, under the following conditions:

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

b. No external eignal is present.

Triggering level (sensitivity) control ie set for
an MTL of a~”leaet -9o dBV (-77 dBm) with Blodee3/A and C enabled.

3.4.6 Automat ic overload contra fAOCi. The equipment ehall
employ rate limiters to limit the n~er of replies in each
channel to a preeet rate, and croee-channel limitere that allow
the total reDlv rate to exceed the single-channel rates by a fixed
percentage. - i“heselimiters
reduction to limit the number

shall operate
of replies.

by means of threshold

.

., . .
..:

,.. . :......;;
. ..-. ,.: ..,. 22 i
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3.4.6.1 ~. Each channel shall contain two
limiters: one for limiting number of repliee to Mode 4 interro-
gations, and the other fok limiting repliee to the S1? modes. At
6 “dB above UTL, these limitere shall be eet to limit SIP replies
to a 1080 Hz rate, and ~enemtion of Mode 4 Enable Triggere to a
1000 Hz rate with an applied signal interrogation rate which is
1.1 times the limit to be Bet. Increasing the applied signal
rate to 1900 Hz, and signal level to 50 dB above MTL, shall not
cause the value set at 6 dB to increase more than 11 percent. The
limiters in each channel shall be adjustable from 500 to 2500 HZ
minimum.

3.4.6.2 uogs-~ . Crose-channel limiters shall be
employed to permit a minimum number of SIF of node 4 replies to
occur in one channel regardless of signal rate or strength in the
other channel. When one channel is interrogated at a rate of 1900
Hz at a signal level 50 dB above 14TL, an interrogation in the
other channel at 3 dB above MTL shall not be counted dovn for
interrogation rates up to 30 percent of the single-channel limit
eettings of 3.4.6.1. Mode 4 and SIF cross-channel limiters shall
operate to limit total reply rate so that it does not exceed
single-channel settings by more than 30 percent aa eignal level is
increased to 50 dB above HTL and at rates up to 1900 Hz.

3.4.6.3 . Uode 4
threshold reduction eignal amplitude shall be proportional to the
;P#n99:f the Disparity pulse from tbe fourth sync pulse: tbe

spacing, the lese the reduction of replies. Upon
acceptance of the first pulse of the sync pattern, and in the
absence of a Dieparity pulse, the duty limiter control signal
shall not affeet proaeseing of the remainder of that
interrogation. If either the eecond, third, or fourth sync pulse
vere not ~ecoded, or if a Disparity occure during the 75- to 95-
microsecond Hode 4 suppression period, the Mode 4 duty li.mitar
control circuit ehall return to nomal operation within 1.0
microsecond. . .. . .. . . ,,.1

3.4.6.4
alll ~ii”

~: ‘“ ‘“’” ‘:: ‘“’”:’”A duty cycle limiter control
shall be provided to protect the equipment from damage ehould tbe
duty cycle be caused to exceed 1.0 percent. The limiter, vhen
activated, ehall not affect the decoding of Mode 4
interrogations.

and Self-Teet
.,

. . ..., .,.

~.’.
.:

3.4.6.5 Thie control
shall limit the rate of eide3.obedecoding in Modes 1, 2, 3/A and C
in each channel by gradual reduction of triggering level to both
channele. At a eidelobe suppression rate up to 5000 Hz, there
shall be no effect on triggering level. With an interrogation
eignal 50 dB above ?lTL, maximum eidelobe suppression rate shall
not exceed 10,000 ppe. The sidelobe euppreesion rate limiter
shall be activated only vhen either Mode 1, 140de2, Hode 3/A, or
Mode C is enabled but not when Mode 4 only is enabled. If Mode 4
ie enabled together vith another mode, suppression of the decoder
shall be as specified in 3.4.10.1.

17
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3.4.6.6 Automatic erl ad contiol tiol-1
interrogation rate into one %arin% is suddenly ;;crea;ed

If the
from 50

percent to ISO percent of the threshold settinge established by
the controls specified in 3:4.6.1, the sensitivity shall be
reduced by 20 dB for interrogations 20 dB above NTL Vithin 0.15 L
0.1 seconde. Upon decreasing the interrogation rate back to 50
percent of threshold setting, the system shall return to within 3
dB of normal eeneitivity within 0.025 k 0.01 seconde. However,
sensitivity shall be controlled ae described in 3.4.6.1 after the
.05 to 0.25 eecond capture time. Trigger level reduction shall be
gradual to prevent weaker interrogations from denying trans-
ponder eervica to stronger interrogations as a rasult of over-
interrogation. Nhen an interrogation condition is made up of two
non-eynchronoue signals of the same mode and differing by more
than 10 dB, each with a PRP egual to 75 percent of selected rate
limit, the sensitivity reduction shall limit replies to the weaker
interrogation without reducing the rePIY rate by more than 10
percent to ,tie stronger interrogation.

3.4.7
.’

Sumr- eion dur~na mcde 4 interraaation . Decoding of
Modes 1, 2, 3/A, C and ‘feet shall be euppreesed for 75 to 95
microseconds when the first four pulsee of a Mode 4 interrogation
are received. Once a Hode 4 Enable Trigger (see 3.4.20.3) has
been generated, generation of additional Mode 4 triggere ehall be
suppressed for 280 to 300 nicroeeconds after the fourth sync
pulee. If a Disparit pulse or reply (see

I
3.4.20.1) is received

during this euppress on period, suppreeeion of ?lode 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 psriod -- within 2
microseconds of termination. The Dieparity pulee ehall not
terminate euppreesion of Modes 1, 2, 3/A, C, Test and the 1S2S
decoder, nor allow decoding of -- or repliee to ‘- anY
interrogation pulsee received before the end of the suppression
period. The first two pulses of a B!ode4 interrcgstion, if they
fit ths correct pattarn, shall be processed as specified in
3.4.10.1 and 3.4.6.3.

3.4’.7.1 Sunuression durina ~ion of @e 4 renli~ .
Decoding of 140dee1, 2, 3/A, 4, C and Teet shall be suppressed
during transmission of MOde 4 rePliee. The eguipment shall be
capable of decoding again within 5 microekconds after the last
transmitted pulse of the Made 4 reply for signale 3 to 50 dB above
MTL (see 3.4.21.7).

3.4.7.2 of made 1. 2.
~ . Decoding of Hades 1, 2, 3/A, 4, C and Test
shall be suppressed during transmieeion of replies in Modee 1, 2,
3/A, C and Test. Suppression shall continue for..notless than 75
to S5 microseconds after the second transmitted framing pulse of a
Nonsal , IDENT or Emergency reply. ..

.. . .!”,
,... .. ..,,1, ..... . ..,,,,.,:!=.

‘n
●

●

●
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3.4.8 ~ . A.suppression pulse or auxiliary
trigger input, with characte.~ieticaas listed in Table .111, IV and
VIII (eee 3.4.16), shall inhibit decoding of Modes 1, 2, 3/A. C,
‘Testand 4. Decoding shall be suppressed for an interval etarting
not more than 1 microsecond after the input pulse has reached an
amplitude of 15 V or 6 V (as applicable for AIMS or TSWS) and
ehall continue for 35 L 10 microsecond or the duration of the
input pulse, whichever is greater. During the suppression period,
emipment shall be insensitive to an RF pulme, at any freguency,
of 10 V p input (0.1 percent duty cycle per second) and with an
average pouer of +2o dSm at either antenna terminal. It ehall
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 reguired for coneole-mounted RT units.

Table III. e~

Polarity
Amplitude
Duration
Input Impedance
Rise Tima (slope)
Oecay Time (slope)
Noise

+
15t070vp
1.0 to 2S0 microseconds ‘
2200 ohms ~ 10%, shunted s 50 pF
~ 10 V/microsecond
z 10 V/microsecond
Ho suppression shall occur for any
input S 5.0 V p

Table IV. tics (=

-.,..
I

Polarity
. . + ...

Ammlitude 6to15V~——
Duration ““ “’1.!3to 250”nicroseconde-” -.....

Input Impedance 680 ohms ~lo% ‘,-. ..
Risa Tine “= 0.5.microsecon~s t...”--?”---
Fall Time ~ 1.s microseconds
Noise ,,No suppression shall occur for

any ipput ~ 1.0 V p
... I

..,.

3.4.9 ~. The eguipnent”shall generate a
suppression pulse, for suppressing othsr eguipment, during the
Hode 1, 2, 3/A, C and 4 output reply train, and for the reply
pulses generated by auxiliary trigger input (sea 3.4.16). The
suppression pulse ehall have the characteristics listed in Table
..
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Table V. SuDDression Ou+uut uulse c~

Gharacterieti Cs y@J,QQ

Amplitude 18.to @“ v
Polarity

,,
+

Synchronization z 18 V by the time the firSt
RF output pulse reaches its
10 % level.

Ouration z IS v until the last F@
nulse decave to its 10%
ievel. 5 V-or less, 5
eeconds after the 10 8

Risa Time z 20 V/ microsecond
Decay Time z 10 V /microsecond
Load Impedance 2200 ohme or 300 ohms,

by s 1850 pF.
Spurious Output <~lv

micro-
level.

ehuntet

.!

3.4.10 zs~ control Dulse characteristics..IS& control
pulse characteristics are listed in Table VI.

i
I

Pulsewidth 0.8 tO.1 microsecond, Modee 1, 2, 3/A
and C; 0.5 fO.1 microsecond, Mode 4

Pulse Position 2 kO.15 microsecond after PI of
a Mode 1, 2, 3/A, or C interrogation.
8.0 &O.15 microsecond efter P1 of
a Mode 4 interrogation.

Rise Time O.OS to 0.1 microsecond
Decay Time 0.05 to 0.2 microsecond
Requency 1030 t 0.2 mz

3.4.10.1 ~. The decoding of 140dee1, 2,
3/A, or C shell be suppressed (not leee than 99 percent efficiency
for interrogations 3 dB or more above ?lTL) when the received
amplitude of the ISIS control pulee is equal to, or in exceee of,
the amplitude of the first interrogation pulse received and is
spaced 2 & 0.15 microsecond from it. “Suppression of the decoder
shall be for a period of 35 L 10 microseconds and ehall be capable
of beina reinitiated for the full duration within 2 microseconds
after t~e end of the suppression period. If the first two pulees
of the Mode 4 sync pattern initiate the 1S= suppression gate, the
4th pulse of the Mode 4 sync pattern shall terminate the gate and
inhibit further gates for the Mode 4 suppression period. .
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3.4.10.2 conditions w non uDDr ss~s e on. Suppression of
‘tiedecoder ehall not take nlace when received amplitude of the
first interrogation pulse i; 9 dB or more in excess of received
ISLS control pulse amplitude, or when spacing of the first inter-
rogation pulse and the ISIS pulse,is more than 2.6 microsecond~,
or less than 1.3 microseconds.

,.

3.4.10.3 urav r Cfh ‘“Ifthe level of the received
interrogation pulse ic great~r thin ths level of we received 1S2S
pulse but less than 9 dB greater, suppression may or may not take
place. .. .

3.4.10.4 ~. ISti “euppreseion”’and”thmaup-
pression characteristics shall apply over a received signal
amplitude range from 3 dB above l?TL, to greater than 50 dB above
that level. ..

I
1

I
,-

●

I

,-

&

3.4.11 ~. The transponder shall be
capable of performing puleewidth discrimination as described
below. In any mode and under any conditions of processing, the
pulsewidth discriminator circuits shall b- cepabl* of processing
as separate pulses any two pulees which are separated by at leaet
0.2 microseconds (trailing-edge-to-leading edge). Mode 4
Challenge Video shall not be eubject to wide
tion.

pulse diecrimina-
,.,

3.4.11.1 ~. Sin91e Pulses or
nominally epaced interrogation signale 10 to 50 dB above MTL with
puleee of duration lese than 0.6 microseconds in SIF and less than
0.2 microsecond in node 4 shall not ceuss the transponder to
initiate more than 1.0 percent trigger, reply or euppreseion
action.

3.4.11.2 ~. Any eingle pulee
of received emplitude 3 to 50 dB ObOVO MTL, and of duration
greater than 1.5 microseconds, or pulse paire (3.5 microseconds
wide with 2.5 microeeconda rice and fall t-, apecsd 12, 24 or
36 microseconds apart at 30 to 150 Hz rates) shall not cause the
trenepo&er to initiate any trigger, reply, or suppression ●ction
-- the exception of pulses with, amplitude variations
approximating a normal or suppression pulee pattern.

3.4.12 ~. Ttaneponder dslay from P3 of a
Mode 1, 2, 3/A, or C interr~ation received at the antenna
terminal, to the first reply pulse delivered to the antenna
terminal, shall be bstween 2.5 and ?.5 microseconds. Variation in
delay between Modes 1, 2, 3/A and C ehall not exceed 0.2
microseconds (for nominally spaced interrogation). Transponder
delay for Mode 4, measured from reply video input from the KIT
computer, to rf output to the antenna terminale, ehall be less
than 3.o microseconds but greater than 2.0 microsecond including .
the delay of 3.4.21.7 for all interrogation signal,.,levels more .

.“
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than 3 dB above UTL. Computer delay $ime Ls referenced from the
leading edge of the fourth sync pulse of the Mode 4 Challenge
Video. .,

. . . . ..,
3.4.13 Banqe iitter. On anyone of the Nodes 1,”2, 3/A, C

or Test, the total range jitter of the reply pulse code group with
respect to F’3 ehall not be greater then 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 eignal
reply time from any one antenna channel and the latest signal
reply time from the other channel shall be no greater than 0.15
microseconds -- for signals in the same mode and within 3 dB of
each other -- which enter the two channels simultaneously.

3.4.14 ~ . Transmitted rsplies”measured
at the antenna terminal shall have the characteristics listed in
Table VII.

Table VII.

!hr acterietica

Duration 0.45 &O.1 microsecond
Rise Time O.O5 to 0.1 microsecond
Decay Time 0,05 to 0.2 microsecond
Amplitude Jitter ~ 5*

3.4.14.1 ~. For each Mode 1 decode,
train ehall be transmitted which contains from none to a

a pulse
maximum

of five information pulses bracketed by 2 framing pulsee which are
spaced 20.3 ~ 0.05 microseconds, Information pulee spacing shall
be in increments of 2.9 microseconds from the initial framing
pulse vith a maximum allowable deviation from this epacing of &
0.05 microseconds. The position where a eixth pulse would appear
(17.4 ~ 0.05 microsecond from the initial framing pulse) will not
be used. The use of the sevantb information pulse position (10.15
k O.O5 microseconds after the framing pulse) ie covered in
3.4.18.5. The specified 5 information pulses provide a total of
32 different codes for operator selection at the eguipment control
panel.

3.4.14.2 ~. For each Mode 2 decode, a pulse
train shall be transmitted which contains from none to a maximum
of 13 information pulses bracketed.by two framing pulses which are
spaced 20.3 ~ 0.05 microseconds apart,. The information pulee
spacing shall be in increments of 1.45 microseconds from the hi-
tial framing pulse with a maximum allowable deviation from this
spacing of ~ 0.05 nicroeeconds. The use of the seventh
information pulse poeition (10.15 k 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 ~. ““~or ea~ ~o~g 31A aec~e. a
pulse train shall be tranwitted vhich contains from none to a
maximum of 13 information pulses bracketed by 2 framing pulees
which are spaced 20.3 L p.05 nicroseconcls spa*. Information
pulse spacing shall be in incretientaof 1.45 microseconds from the
initial framing pulse with a maximum allowable deviation from this
spacing of k 0.05 microseconds. The use of the seventh
information pulse position (10.15 k 0.05 microseconds from the
framing pulse) is cwereti in 3.4.18.5. Prom.the specified 12
information pulses, a total of 4096 different codes shall be
selectable by the operator at the equipment.

3.4.X4.4 ~;d When the RAO switch at the
equipment control panel is each Teet Mode decode shall
cauee a pulse train to be generated ;e epecified in 3.4.14.3. A
ground output to the external Mode 4 computer (Test bit input)
shall be prwided in the RAD position.

3.4.14.5 ~.
in an external computer.

3.4.14.6 Hods C rantie.
an altitude encoder, each Mode

node 4 reply encoding is perfozmed

.. .

When tha eguipment is connected to
C interrogation decoded shall cause

a pulse train to be-generated which contains from O to a maximum
of 11 information pulses, bracketed by 2 framing pulses spaced
20.3 ~ 0.0S microseconds. Tlm information PUMCZ shall 5C
referenced from the first framing pulee in increment of 1.45
microseconds with a maximum allowable deviation from this spacing
of ~ 0.05 microseconds. The position vhere a eeventh pulse (X
pulse) would appear (10.15 ~ 0.05 microsecond after the initial
framing pulse) and where a ninth pulse would appeer (13.05 k 0.05
microseconds after the initial framing pulse) will not be ueed.
Control leads shall be provided to accept digitized altitude

information from an encoding altimeter. The framing pulses shall
be generated to Uode C intem.ogations whether the encoding
altimeter is present or not. Provisions ehall be made at the
eguipment control panel for dleabling the information pulses.

3.4.14.7 v re~ 1. 2. 3/As 4. When
the receiver-transmitter is svitched to Emergency, all modes
except test shall be enabled and the c“%ler
pulse trains as follove: .

“~. por each
in uee Wil;- appear in the f.irettrain,
framinq Dulses with these pulses appearhq

ehall generate multiple

. .

Mode 1 decode, the coda
followed by 3 sets of
at 24.65 ? 0.1, 44.95 k

I

0.15, -45.30 ~ 0.20, 69;60 ~ 0;25, 75.95 ~ 0.30; 94.25 & 0.3~
microseconds.

. .

i—

e

. . . ..: ,,

b. ~. For each Blode2 decode, the code .
in use will appear in the first train, followed by 3 sets of
framing pulses with the pulses epaced as for ?lode1 Eme~ency.
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c. node 31A emermency. Fpr each Mode 3/A decode, and
regardless of the code selected, code number 7700 ehall appear in
the first train, followed by 3 sets of framing puleee, with the
puleee spaced as for Mode 1 Emergency.

d. 13memencv modes 4 and’ C. The Emergency function
shall enable Modes 4 and C regardless of control settings, but
shall not otherwise affect the reply code format of these modes.

3.4.14.8 Identification of Dosition reD~ . fiovision ehall
be made for IDENT operation. A time delay ehall be provided so
that when the IDENT control lead ie grounded at the control panel
(regardleee of duration of grounding period), IDSNT action will ba
initiated and will continus for a preset period between 15 and 30
seconds. The IDENT timing operation shall be capable of being
reinstated at any time. When the receiver-transmitter is svitched
to IDENT, the coder shall generate code rsplies vith the following
characteristic:

a. ~. For each Hode 1 decode, the code in
use shall appear twice. The second pulee train shall be spaced
24.65 + 0.05 microseconds as measured between the leading edges of
the in~tial framing pulses of the two trains.

b. Mode 2 IDE~ . For each Mode 2 decode, the code in
use shall appear folloved by a single pulse (SPI pulse) spaced
24.65 = 0.05 microesconda from the initial framing pulse.

c. node 3/A ID= . For each Mode 3/A decode, the code
in use shall appear folloved by a single pulse (SPI pulee) spaced
24.65 L 0.05 microseconds from the first framing pulse.

I
d. xDENT R Dliee s in other nodes. The IDSNT function

shall not affect operation of Mode C and Mode 4.

3.4.15 Ebde C altitude ren rtina u~o . When a Mode C
interrogation is decoded, the co;er shall generate a pulse train
as deecribed in 3.4.14.6. The reply shall contain information
pulses that are inputted from an external enooding altimeter.

3.4.15.1 Mode c altitude-code control characteris~
Input connections shall be provided on the receiver-transmitter to

.

accept Mode C code information froh devices using either
electronic keying or a disc-brueh encoder. Mode C control
characteristic shall be ae follows:

a. A turnoff (information bit not preeent) ehall occur
when an external resistance in exceee of 100,000 ohms is applied
to the control lead. ,.

........ .,.“....’ .-
:. :,., ;,: ,..., .;;

.. .. ,: , , , i I,J.;::::...”., ●
�✼

I
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b. A turnon (information bit present) shall.occur when
an externsl resistance of 3,000. ohms or 1sss to ground is applied
to the control lead. (This requirement applies to a Single
transponder operating alone anclnot paralleled with other trans-
ponders or remote altitude indicators)..

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

.,..

3.4.15.2
filtering shall be p~ovided

Suitable
within the receiver-transmitter to

limit capacitance diecharge current from an external encoder diet
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 Bode C ~CS and The
eource of the energizing voltagee for the coding circuit hithin
the receiver-transmitter shall be such that the open-circuit
voltage on the control leads will not exceed 12 V. Transient
protection on thie source voltage shall be provided so that,
irrespective of transients which might appear on the input power
leads to the reoeiver-tranualttir, tho paak inverse voltage on tie
control leads ehall not exceed 12 V.

3.4.16 ~. An input shall be
available vi”~ an input inpcrlanceof 90 ohms ~ 10 percent for
accepting external triqgere with oharacterietics a= listad.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 ehall be transmitted from the helected antenna channel (ace
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. m auxiliary trigger input shall
not interrupt any decoding or transmission of replies in process.

. . . . . . . . . .

-.. . . . . : . . ; .
“.-.. . :...

Table VIII. triraqeruulee ~ t..

Amplitude 15t030v .,!:
Rice Time < 0.1 microsecond
Decay Time s 0.2 microsecond ..
Polarity +
Pulse Spacing z 1.0 microsecond
Ouratlon 0.3 to 1.5 microsecond
Noise No output for inpute

~5v
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3.4.17 stand v onb eration. In the STANDBY position of the
maste”rcontrol switch, the eguipmant”shall operate as follows: ●

a. Replies in all nodes shall not be radiated if present.
. .

b. The NO-GO indioator, and’the remote NO-GO output ehall
enable if replies are preeent. The advisory signal output ehall
be enabled whether interrogated or not. All other indicator and
renmtes ehall ba disabled.

c. When eelf-test is enabled, operation shall be as in b.

d. Yull functional capability shall be reetored immedi-
ately on switching to Normal.

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

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

3.4.18.1 ~. Code numbers 00(00) through 73(00)
shall designate the Mode 1 codes. The applicable 5 information
pulses shall be divided into 2 groups (A and B) with A Contain-
ing the firet 3 pulees and B containing the laet 2 pulses. The
information pulses in group A shall ba numberd in uerial order
(1, 2, and 4) an~ the two pulses in group B shall be numbered in ●
order (1 and 2). The appropriate cbde number shall be obtained by
adding the pulee numbers (1, 2, and 4) of the pulses present
within each group and combining the eums in order (A,B) to form
the sarial code numbers. For example, code 03(00) Conaints of no
puleee in group A, and pulses 1 and 2 of group B; code 51(00)
consists of pulses 1 and 4 of group A, and pulse 1 of,9rouP B.

3.4.18.2 )40de2 C*. Code numbers 0000’through 7777 shall
designate the Mode 2 codes. The applicable 12 information pulses
shall be divided into 4 groups of 3 pulees. The individual pulses
of each group shall be spaced 2.9 microsecond apart and numbered
in order (1, 2, and 4). The position of the first pulse of each
group meaeured from the initial ftaming pulse, shall be as
specified in Tebla IX.

.

Table IX. ~

A 2.9 microseconds
B 11.6 microseconds
c 1.45 microseconds
D 13.05 microseconds
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The appropriate code number shall be determined by adding the surn
(1,2, and 4) of the pulses pre$ent within each group . These Eums
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 pulsee at the 1, 3, 4, 9, 12 and 13 information
pulse positions. .. . .

3.4.18.3 ~. Code numbers 0000, through 7777
shall deeignate the Mode 3/A codes. The same eystem shall apply
to Mode 3/A as that specified in 3.4.18.2.

3.4.18.4 ?@e C ctie~.“ ‘Me hybrid reflected binary (Gray)
code shall designate the Hhe C .Codefi. The X and D1 pulse
positions shall not be ueed.

3.4.18.5 ~. A pulee spaced 10.15 k 0.05 micro-
seconds from the initial framing pulse shall be designated as the
‘Xm pulse. This pulse position ie 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 pulsee .

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

-. Generate RF interrogations upon cohmand,
detect an~.evaluate the responee to these interrogations and
indicate eyatem performance on a GO/NO-Go basis by means of two
indicators on the eguipment control panel. Statua indicators
shall also ba provided at the control panel for ieolation of
faults to the antenna lines, node 4 computer, and altitude
encoder. Flag type indicators shall be provided on
equipment-bay-mounted RT units for location of. faults to tha
receiver-transmitter, antenna linee, and l!ode4 computer.

b. MQI&Qx. Nhen not in self-test, automatically
monitor replies to externally generated interrogations and
indicate unsatisfactory performance on a NO-GO basis by means of
the same lamp used for eelf-test NO-GO. Additional monitor
functione shall include an advisory output for all modes when in
standby; end , for mode 4, an aural warning tone, and CAQ’frONand
REPLY light indicators. ..... . . ..... ..:

3.4.19.1 -. ~.e BIT.circiit 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 aesumed to contribute to shifts of the specified
receiver sensitivity. The presence of a reply from the trans-
mitter to BIT interrogation will suffice as a GO/NO-GO check of
receiver tuning, sensitivity, and decoding. Transmitter
freguency drift, peak-power output, VSWR, encoding, and antenna
selection shall be neaeured independently. Failure to decode and

27

Downloaded from http://www.everyspec.com



.,

-= ,. MIL-R-81876A(A5)

encode BIT interrogations
and RT fault indication to
each mode shall not exceed
all five modes.

during self-test ehall cause a NO-GO
occur. The period of evaluation for●
0.5 second, or 2.5 seconds total for

. ... .,;
I

3.4.19.2 self-test evaluat’o~. All evaluator shall be
provided for Mode 1, 2, 3/A and C reply and Mode 4 Dieperity pulse
input rates during self-test. A Go shall occur when the correct
code (See 3.4.19.9) reply rate forM~e 1, 2,, 3/A or c ia 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 ehall be similarly evaluated and combined vith other Mode 4
evaluations as specified in 3.4.19.12 to produce a GO/NO-Go vith
either an RT fault or computer status indication.

3.4.19.3 ~aht test~
When the self-test function is

.
soliciting repliee, BIT ehall

evaluate only those replies resulting from eelf-generated interr-
ogations. Replies to external interrogations shall be possible
and of higher priority, but ehall not be included in the
evaluation. Moreover, BIT interrogation decodes ehall be inde-
pendently evaluated and shall not disturb or cancel normel eystem
suppreeeion and limiting actione that may be in procese.
fically,

Speci-
the eelr-test decodee ehall not disturb or destroy the

eyetem AOC level vhen in limiting conditions. Nhen the evstem AOC ●
limiter is active, BIT decodes shall be counted tow&d total
system AOC limiting action and duty cycle limiting. AOC action
and duty cycle limiting shall not cause the BIT interr~ation
level (3.4.19.4) signal to be rejected. The BIT interrogations
shall be timed vith respect to transponder suppreseione in Uodee
1, 2, 3/A, C, Test and 4 so that these suppressions do not reeult
in BIT cancellations. The only valid cancellation or edific-
ation to the BIT eignal level are those caused by coincident
interrogations from external sources that degrade, to an unac-.
ceptable level, BIT signal at the RF point of injection.

t
3.4.19.4 ~. The interrogation level

injected into the receiver shall be -69 dBm ~ 3 dB.

I 3“4.19.5 ~. The interrogation
frequency of the teet signal shall be 11330 f 0.5 HHz under all
specified service conditions and shall be enabled only when the
BIT self-test is enabled.

3.4.19.6 ~ interroaati n nmdee The BIT circuit ehall
provide rf eignale emulating M~des 1, “2, 3/A, C and Mode 4 SynC
interrogation eignals vith signal characteristics as follove:

.....
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pulfiesspaced 3.0 L 0.1 microseco’n& . ‘ .:.:?

pulses spaced 5.0 f 0.1 microseconds

pulses spaced 8.0 k 0.1 microseconds

pU16eS, each spaced 2.0 ~ .0.1micro- ...... e
seconds apart . .

PUlSf3S Spaoed 21.0 ~ 0.1 microseconds. .
.;

3.4.19.7 ~. The interrogation rate
shall be 135 t 2 Hz applied to each channel alternately vhen the
equipment is operated in the Diversity mode. Selection of tha top
or bottom channel shall cause the selected channel to be
interrogated at a 270 = 4 Hz rate.

3.4.19.8 BX2’ remlv fre~nev disc~ Tha BIT
circuit shall determine,

.
by heterodyne dovn-conversion, that tbe

reply frequency for all modes 1s within acceptable limits over the
range of input peak power levele, pulee widths, rise and fall
times, and whether the replies are NORM or E14ER. The reply fre-
quency variation required-for GO, NO-GO
shall be ae follows:

:.

a. A variation that ie 3.0 UHZ or
make a GO indication possible.

and RT fault ind~c~tlone

,. ..,

less from 1090 14Rz’shall

. .

b. A variation that ie 4 ?OiZor more from 1090 MHz ~“hall
cause a NO-GO and NT fault indication.

. . . . .. .
,:

3.4.19.9” ~. The BIT circuit ’shall
determine that the Mode 1, 2, 3/A and C framing and intonation
pulsee are within acceptable poeition limits. A disagreement
between ths code transmitted and the required ?loda1, 2, 3/A code
eettings ehall causa a NO-GO and RT fault indication whether the
replies are NOFU4AL, IDENT or EMERGENCY. In EMER, the BIT circuit
shall evaluate tha node 3/A emergency-code (77oO) and the bracket
pulses regardless of the code eelection at the control. A NO-GO
shall occur when the number of incorrect replies ie 50 percent or
!noreof the BIT rate. Pulse spacings required for GO, NO-GO and
RT fault indications shall be ae follows:

a. A variation in pulse position that ie lees than ~ 0.100
microsecond from nominal shall make a GO indication possible.

b. A variation in pulse positioh that is more than k 0.250
microsecond from nominal shall cause a NO-GO and CRT fault
indication.
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3.4~~: 104 “~. ‘fhe t=nr=m~tter Hod’
1, 2, and C peak,rf power level reguired for GO, NO-GO
indications ah~ll be ae followe (relative to the weakest reply

I pulse) :

a. 24.0

b. 21.0
indication.

3.4.19.11

I

dsw or greater shall cause a GO indication.

dsw or less shall cause a NO-GO and RT fault

BIT antenna Svstema che&. Meane shall be
provided to check the eguipment antenna syeten performance
including the tranemiseion line. The limits epecified in
paragraphs a. and b. below apply for all rf phase anglee through
360 degrees. An indication of the VSNN characteristic at the
antenna ports shall be given as follows:

a. A continuously variable VSNR 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 ehall not cauee 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 etable to within 20 percent under all specified service
conditions. The VSUR •djuati~s .A.ailba accessible.

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

shall ~.3.4.19.12 The eguipment BIT
circuitry operation of the
receiver-transmitter. and external computer, KIT-1A. Mode
sync (P1,P2,P3,P4) test pa~~ shall be injected into th~
equipment receivers to nominal receiver tuning,
sensitivity, and decoder tolerances. BIT initiation shall not
interrupt the proceeding of any external interrogations. If
axternal interrogations are present, the 140de4 BIT signals shall
not be injected until the end of the Mpde 4 suppression period.
A Disparity sensing circuit shall be pr,ovided for checking tie
operation and status of the KIT-2A. The Disparity sensing
circuit shall be insensitive to voltages of L
the disparity line input.

0.5 V or lees on
Nhen BIT is activated, the equipment

shall generate an Enable Trigger (see 3.4.20.3) output, and a
third and foutih sync pulse, on the challenge video output line
(3.4.20.4), which shall cause the GO, NO-GO, and KIT
indicators to

flag status
operate as follows:

a. An Enable Trigger and Challenge Video,,(P3/P4) followed
within 7 microseconds by a disparity pulse with the latter at n
rate 00 percent or greater of the BIT
lamp.

rate shall enable the GO
,;,,.,.,.:..;:,j,,.!:.,.,,.!.,.....
.;..j,,j:.>~.:::

I
I

I

.-.

●
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Contro~ ~“
H4 Input To . .

Mode 4 Audio/Light Caution. Test/l#on
&MAlW&!21i L&MliQ=GQ E&z ‘w

On Audio Oper Oper Die
On Light Oper

.% . Oper
~r Die

On/Off Out Dis
~

Dis .DieI
off Audio/Light Oper Oper Die Dis Dis
Test Auclio Oper Oper
Test Light

Oper ~ Oper
Oper Oper

Test
Oper

out
~

Oper Oper Oper Dis

(1) ~. A NO-GO shall result vhenever any one or
more of the folloving condition exiet:

(a) Mode 4 replies are preeent, and any one or
more of the conditions epecified for a GO (in 3.4.19.8 thru 10) is

I not met.

(b) The eguipment has failed to reply to valid
Hode 4 interrogations fOUr or more timee within an 0.033-second
interval or to valid Mode 4 interrogation at a rate greater than
50 replies per second for 0.25 secontis. A failure shall be
considered to have occurred when a Mode 4 sync pattern ie recog-
nized but not folloved within 270 microseconds by either a Mode 4 ●

i reply trigger (3.4.20.1) or a Disparity pulee (3.4.20.2) input. An
exception to the “failure to reply” indication shall apply vhen
the failure to reply to a valid Mode 4 interrogation occure at a
constant rate of less than 10Hz. The enabling circuits used to
determine the presence of a dieparity or reply shall be capable of
being reinitiated at any time for the full duration.

(c) A zeroized Mode 4 code or computer alarm

I
input 1s present from an external computer.

(2) ~. The eguipment shall provide an
output (+28 V) for enabling an external CAUTION light vhen one or
more of the conditions of 3.4.19.14b. (1) is met. For the
evipment-bay-mounted R’fe, an additional enable output (ground)
shall be provided. The latter output shall be operative only vhen
the KIT computer is installed.

(3) KDIV ~. w indicator shall be provided’at
the control panel for monitoring node 4 replies. l’hieindicator
shall be enabled only when four or more replies are transmitted
within a 0.033-second interval, or when replies are transmitted at
a rate of 50 or more per second for 0.25 .seconde, as indicated by ~
the presence of Mode 4 reply inpute folloved vithin 0.5

. . 0
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microseconds by the transmission of RF reply pulses. The REPLY
indicator enabling voltags shall not be generated if replies are
transmitted at a constant rate of lese than 10 Hz. . .

(4) -. An . a,udio signal shall be available
bstween the audio out~ut leads wtienever all of the followinq
conditions are satisfied:

(a) Control”lead
at the eguipment control panel.

designated Audio ie

a node 4 Enable

,..

grounded

(b) Presence of Trigger,
followed by a Disparity pulse at 85 to 270 microseconds after the
Enable Trigger.

(c) Reply indicator is off. . . .

(5) ~. Ths mdioretuzn
lead ehall not be grounded in the receiver-transmitter. The audio
signal shall consist of pulees having characteristic as lieted in
Table XI.

T8blt3XI. ~ ““

Amplitude O to 3 V (adjustable) i!WO 150 OR9S ... .
resietive load. Acceeeible for adjustanent.

Noise 60 dsm less than desired signal
Frequency Same as node 4 Interrogation rate up to

1.0 kNz. 0.5 kNz to egual, above 1.0 IKNz.
Pulsewidth 500 microseconds minimum for ratea <200/s.

. . . . . . - --

3.4.19.15 ~. The GO/NO-GO indicator
shall be designed for fail-safe operation. Ouring self-test and
monitor operation, drive voltage for NO-GO end Status indicators
shall be initiated by decodes, with illumination prevented by a GO
evaluation. Nhen enabled during monitor, the NO-GO, CAUTION, or
Mode 4 RSPLY indicator ehall reeet automatically within 2 to 5
seconds unless renewed by the eeme- or another enable input.
Ouring 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 eeconUe before release. The statue
indicators ehall be latched to prevent enabling unless the NO-GO
indicator is firet enabled. The GO/NO-GO indicators shall not.
enable simultaneously. The GO/NO-GO, Mods 4 Reply, Caution,
Status (or fault flag] indicator, 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 eelf-test or
operation, shall not enable the NO-GO, STATUS, RSPLY, or.CAVTION
indicators or the REMOTE NO-GO output if a GO condition othemise
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exists. Self-Test of the SIP modas with all nodes enabled and the
Dieparity line opened ehall not enable the CAUTION and NO-GO
indicators. . .

3.4.19.16 .13emoteB~ . The equipment shall provide
pins at the eguipment connector to permit self-teet of each mode
(except Test) and display of the Test GO, Test NO-GO and Monitor
NO-GO signals at a remote panel (not eupplied 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 eeconds, 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 eignal shall last the length of the test. The
Monitor NO-GO signal output shall laet for 2 to 5 seconds with
automatic reset. Both tba Test NO-GO and Monitor NO-GO shall be
on the came pin output with the Test GO on a separate pin. A Mode
C eelf-test shall require the Mode 3/A enable function (see
3.5.1.5) to be enabled simultaneously. A Test NO-GO shall occur
if the made under teet is not enabled when all other conditions
reguired for a self-test are met. With the equipment in STANDBY,
the equipment shall provide an advisory eignal output to the
connector. Remote self-test enable pins are not required for the
RT-14710. Data bus control shall activate self-teet. All self-
teet conditions as stated shall epply.

Charaateriaticm of tbe aiqnsia ueod for remota interfacing are as
specified in Tebles XII and XIII.

Table XII. IksmoteEIILinterf ce sianal.sa (RT-1157 and
console units)

Function

Mode Enable
(4 leade: Xl,
M2, 3/A h C,
and 4)

Test Enable
(5 leada: Ml,
H2, U3/A, MC,
and 4)

140deC code
Enable (One
lead)

Enabled at unit controls or by grounding
control lines between C-() and RT-1157.
Ground when enabled: < 0.7 V @ 1.6 mA.
Open when dieebled: > 3.6 V and 20 k ohms.
Mode 3/ A line also enablee Mode C.

Enabled by grounding apfiropriatepin at
unit aonneotor during self-test. Enabled:
<0.4 V @ 1 mA excapt 2.25 mA for M4.
Disabled: >3.6 V @ 20 k ohme.

Enabled at unit controls or by grounding
control line between control and RT-1157.
Enables altituda data input to units
during Mode 3 self-test or normal
operation. Same logic level as Mode Enable.

.“.,. . . . :.
..,.:.:,;..
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Table XII. te BIT in erface aiun~t (RT-1157 and
console units)-continued

Power Relay
(One lead)

NORU/STBY
(One lead)

NORM SELSCT
(One lead)

TEST GO
(One leed)

Test HO-GO or
Uonitor NO-GO
(Common lead)

STBY (One
lead)

Enabled at unit controle or.by grounding “
control line between control and RT-1157.
Must be enabled for eelf-teat. Ground when
enabled: < 2.o V @ 53 mA. Open when dieabled
(equipmant OFF): > 2.5 V and 20 k ohms.

NORM enabled at unit controls or by
grounding control line between control
and RT-1157. Must be enabled for self-test.
NORM: c 0.4 V @ 1.5 mA. STBY: >2.5 V and
20 k ohme.

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

Satisfactory eelf-test. Enabled: < 0.7 V
@ 100 mA. Dieabled: > 18 V and 20 k ohms.

Unsatisfactory self-test or detection of malfunc-
tion in monitoring operation. ‘Enabledauta-mati-
cally in STANDBY. Saae logic levele ee TEST GO,

Ueed by platform to inhibit remote self-test
when transponder ie in STBY. Alternative use is
ae a control signal to a etatue indicator.
Same logic levels as Test GO.

Table XIII. ~ (RT-1471) ‘

Pwer Relay Ground when enabled: < 2.0 V @ 53 mA. Open
Enable when disabled: > 2.5 V ‘and 20 k ohms.
(One lead) Uust be enabled for eelf-test..

Teet GO Satisfactory self teet. Enabled: c 0.7 V
@ 100 mA. Dieabled: > 18 V and 20 k ohms.

Test Hon Unsatisfactory evaluation during self-
NO-GO test or detection of malfunction while monitor-

ing normal system operation. Enabled automatic-
ally in STBY. Same logic levele ae TEST GO.

r

e
..
.-
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3.4.19.17 Da Sient condit~ . The BIT lamp circuits, -
including the adviso~ status output. shall be designed to prevent
false enabling by externally and internally induced voltaga ●
transients. Brief power line interruptions of 5 seconds or less
and MIL-STD-704 type transients on the equipment power line inpute
shall not cause these .indicators.or.outputs to enable. Internal
transients resulting from eguipment turnon or turnoff, BIT switch
movement from TEST to ON or OFF, and possible power eupply output
loading caused by high interrogation rates when all modes are
enabled (10 kNz or greater with equipment not initially in AOC
limiting) shall not enable these indicators or outputs nor danaga
the transmitter.

3.4.20 m 4 oerform~ . The eguipment shall be capable
of automatically s~itching primary input power (ac and dc) to an
external computer upon application of pwer to the system at the
equipment control panel. All ?lode 4 video processing circuits
within the equipmant shall be fully operative in all pasitione of
“tha Master control switch except OFF. Mode 4 self-test, monitor,
and standby operation shall be ae epecified in 3.4.19. The ON
position of the node 4 OUT/ON/TEST switch shall provide an enable
signal (open) to the KIT computer to enable computer processing of
Mode 4 interrogations and reply trigger generation. The OUT
position shall apply a ground signal on the name lead ae for ON to
dieable computer processing. Shorte or opene on any of the
following interface signal linee ehall not damage the eguipment. .-

3.4.2~& ~i A viho inPut*ll bs
provided application 4 reply triggere with ●
characteristics aa listed in Table XIV. For each input trigger,

output pulse ehall be generated with characteristics as
~scribed in 3.4.14. .

Table XIV. Mode 4 reulv triaaer rulaa ch~

wcte ristic &Q&!S!

PU16t3Wid’Ch 0.3 to 0.7 microsecond
Rice time ~ 0.1 microsecond
Decay time s 0.25 microsecond
Polarity + ,.

hmplitude 3 to 5.0 V acrose impedance. 90 ohme & 108
,,

Pulse spacing Three pulses kpa.ced1.75 k 0.1 microsecond
between adjacent pulsee. Total spacing
between first and third pulses does not
differ from 3.5 microseconds (nominal)
by more than 0.1 microsecond.

Undesired signal < * 0.5 v ,,

plus quiescent dc .... .
voltage

Negative overshoot
. ..

< 1.5 v
.—

●
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3.4.20.2 “~. A video input ehall be provided
for application of node 4“ DieParitY PUISeS to W* ~~$~~t.
Characteristic of the Disparity pulee, when measured acroes 90
ohms ~ 10 percent, shall be ee show in Table ~.

Table XV.

Amplituds 3t05.0v . . . .
Polarity +
Duration 0.3 to 1.0 microsecond .
Risn Time ~ 0.15 microsecond ...
Fall.Time s 0.5 microsecond .
Undeeired signsla <&o.5.v . .. ....
plus quiescent dc
voltage

Negative overehoot -
Timing from P4

. .
< 1.5 v
~ 200 microaeconde.- ..-::

I
3.4.20.3 ~. The equipment ehall

1.
generate a Hode 4 Enable Trigger for an erternal computer upon

*

recognition of the tlode4 eync pulses opecified in 3.3.14. For
eaah trigger generated, the fmrth sync pulse shall be present at
the challenge Video output with not less than the minimum pU2Se
width specified in 3.4.20.4. The Mode 4 trigger pulee ehall have
charecterietica ae listed in Table XVI.

I Table XVI. lSe4~

. .
,
.. .

.. .

J

I

Amplitude 1.5 to 5.0 V into e 1.5 up capacitor whose
other plate lo returned to ground through a

90 ohm ~ 10 8 reeletor. These amplitudes
ePPIY war any pulsa density or duty cycle
condition and are referenced to the Enable
Trigger baselina level.

Rice Time s 0.1 microsecond
Decay Tine s 1.0 microsecond ‘
Duration 0.S to 3.0 microeecondn
Polarity
Delay k.2 to 0.6 rnicrosecondeafter the leading

edge of P4 under all operating conditions.
.. .

Undemired < ~ 0.5 v .. .. .. ... .. ---,:..
taignalsplue . ..
quiescent
dc voltage

. . .
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3.4.29.4 ~. The e@:~:u::;lp~::
interrogation eignals to an external computer.
shall have the same characteristics as those specified in 3.3.14
for 140de 4, plus those in Table XVII. If neceseary, 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 eguipment RF inPut. Pulses 0.6
microsecond or wider at the RP input need not be stretched or
regenerated in width. Interference (see 3.4.2) shall not cause
additional stretching of these Pulsee. The output ehall route
only the third and fourth eync pulees 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 Hode
4 Enable Triggers. This output ehall be renewable within 2
microseconds after receipt of a Disparity or Hode 4 Reply pulse.

Table XVII. ~“

Ouration (pulses 0.45 to 0.65 microsecond for RF pulses
other than P4) 0.40 to 0.60 microsecond: and nOminallY

ewal, for RP puleee wider than 0.6
microsecond.

Duration P4 0.45 to 1.25 microsecond for nominal ’RP
pulees. Laeding edge of P4 pulee ehall
occur so that it is in time synchroniza-
tion with the reet 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
pulee (eee 3.4.20.3).

Amplitude 1.5 to 5.0 V p-p into e 22 UF capacitor
whoee other plate is returned to ground
through a 90 ohm k 10% resistor. These
amplitude apply under any pulee deneity
or duty cycle conditions, and are
referenced to the Challenge Video base-
line level. .

Polarity + ,..
Quieecent dc < *0.5 v. .....

voltage
Rice Time s 0.1 microsecond
Decay Time ~ 0.14 microsecond
Pulse Train Droop s 16% ,,

.. . . . . . . ,
,. .4 . . . :, :

. . .. . .
. .

i
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3.4.21 ‘~”. The equipment shall include
provisions for eignal strength comparbon between received signale
of tvo receivers. This circuitry shall compare signals “of each
interrogation and select the ant8nna associated vith the stronger
signal channsl for the reply. “

3.4.21.1 ~. The signal comparison circuit
shall be capable of selecting one charnel or the other for tha
reply, provided that the difference in time “betveen received
signals at the two receiver channel inputs is 0.02 microseconds or
lees.

3.4.21.2 ~. Abott~channel rsPIY shall
result not 1sss then 90 percent of the time vhen:

a. No decodeeble eignal ie present on the top channel.

b. The received signal at the bottom channel is 3.0 dB or
more above top channel received signal. Thie shall apply for

.received signals at the bottom channel betveen 3 and 50 dB above
NTL . . . . .

3.4.21.3 ~. A top channel rsply shall
result not lese than 90 percent of the the vhen:

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

b. The received signal at the top channel is 3.o dB or
more above the received signal on the bottom channel. ‘rhisshall
apply for received signale at the top channel betveen 3 and 50 dB
ebwe ?lTL.

3.4.2X.4 ~. The rePiY Bhall be directed
to either antsnna vhen decodeable signala within 3.0 dB of each
other era received in the two reaeiver channels from 3 dB above
UTL to 50 dB above NTL, provided that ths time
them is 0.2 microseconds or less.

.. .

‘3.4.21.5 .
Qecision shall be made during the duration of
pulse vhlch reeults in an SIF deaodsf. The
stored for the duration of the resulbina renlv.

difference betveen

The reply channel
ths last received
deciuion shall bs
The reDlv channal

decision shall be capable of being rens~ed ~r- chsnged ‘v~thin 5.0
microseconds after the last transmitted pulse of a normal or
emergency reply. .,.,

... . . . .. .. . . .
3.4.21.6 n~ e 4 re~ . The 14’oie4 reply

channel decision shall be stored within the duration of the last
received pulse resulting in a Iiode4 sync pattern decode. Storage
(separats from that provided for SIP). shall be prwided to store
the ?lode4 deciEion for the duration of the resulting H~~iep;~
or until receipt Or a Mode 4 Disparity pulse
microseconds after a ?lcde4 Snable Trigger. Should no Reply or
Disparity pulse occur in the Mods 4 reply intenal, the Mode 4

39

Downloaded from http://www.everyspec.com



.<.
.. MIL-R-S1876A(AS)

storage circuit ehall not prevent recognition and processing of
subsequent node 4 interrogation. The reply chennel decision
shall be capable of being reinitiated within 5.0 microseconds
after the last transmitted pulsa of the Hode 4 Reply and within
2.0 microseconds after receipt”of the .Mode 4 Disparity pulse. The
top channel video ehall be proceeeed and the reply directed fra
the top channel whenever the decision on any one of the four eync
pulses favore the top channel. Video ehall be proceeeed from the
bottom channel and replies shall be radiated from the bottom
antenna only if the decieion favore the bottom channel on all four
sync pulses.

3.4.21.7 . In the interval
between the end of an SIP euppreee~on due to a Mode 4 decode, and
the beuinninq of the DeriOd durinq which 140de 4 renlies are
poseibie, tie eguipme;t shall be” capable of rec~izing SIF
interrogations and generating SIF repliee on the antenna receiving
the stronger signal. Upon receipt of the Mode 4 reply (providing
no Disparity pulse has been received), any SIF reply train then in
process shall be terminated, and the Node 4 reply transmitted Srom

I the antenna originally eelected for the reply during receipt
of tbe sync pattern. The equipment shall be capable of switching

I

to the Mode 4 reply channel during the SIP pulse width without
damage to the tranemittar or ‘RF switch. & gap of not less than
600 ne ehall exist between the trailing edqe of the terminated

3.4.21.8 ~. The ieolation between diversity signal
channels ehall be at leaet 20 dB in the tranemit and 40 dB in the
racaive mode of operation, the latter to a pulsed or.c!klsignal
source. :...

3.4.2L.9 ~. The primary and auxilikry
receiver channele ehall provide independent proceeshg of eignals
prior to combining the eignal channels. Thie proceselng ehall
include generation and application of AOC sensitivity control, ~L
adjustment, signal delay compensation, and development of
diversity comparison signale. Application of AOC sensitivity
reduction signals shall not alter the diversity signal etrengtb
comparisons. Additional proceeding shall be included to select a
channal video for the common video output based on compared signal
strength. The selection shall be preveqted from chengi.ngduring a
2.15-microsecond interval to permit signals from only one charnel
to be compared in the eidelobe comparison oircuit.

3.4.21.10” m ss-chanml desemWb&im The SIP and Mode 4
desensitization of03.4.3, when developed due”to signale in either
channel, shall be applied equally to the other channel.

3.4.21.11 ~. Following a Ifode4 reply
channel decision, only video from the selected reply channel shall
be routed to the TSEC/KIT-lA. . . .’”

:. ..., ....
,,. . ...., .: ..,.,.,,. .,,, .,,,:(,,).-,;.:

,, .. .. ........ ..:.......~.i.:
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3.4.21”.12 Ct The
decoding of an in annel shall be pre;ented
when the sane interrogation is present in the stronger channel at
a rate sufficient to initiate AOC action in the etronger channel.

..,,
3.4.21.13 ToI)/Bot~ eele~. The eguipment shall be

designed such that when a control is operated at the eguipment
control panel, the transponder shall reply only on the eelected
channel and only when the selected channel signal iS greater than
the other channel. The receiver of the non-selected channel,
hovever, shall remain fully operative and ehall not contribute
Mode 1, 2, 3/A. C or 4 decodes to the reply rate limiters.

3.4.22 ~. The receiver in each channel ehall be
of the superheterodyne type.

. . . . . . . . . . .

3.4-22.1 ~. The receiver ehall operate at
“afixed freguency of 1030 ~ 0.5 MHz.

3.4.22.2 fr auencv sta~e . Under all combina-
tions of service condition specified herein, the freguency drift
from that measured under standard conditions ehall not exceed k
1.5 MHZ. Local oscillator drift shall remain within 200 IcHzof
ite eelected frequency under theme came conditions.

3.4.22.3 ~e.i~~no ise fi~ The receiver noiee figure
shall not exceed 8 dB when measurei at the eguipment R? input
connector.

3.4.22.4 ~. The r-aiv=dv-ic =W
shall be not leae than 55 dB referenced from MTL.

3.4.22.5 ~. Overall receiver bandwidth
shall be ae followe. The bandpaee ehall be essentially Gauesian.

a. -6 dB points 7miztolomiz -.,.,, .. ...,

b. -70 dB pOint8 Lees than ~ 351$Ilz.fromPo. ......

3.4.22.6 Becei er RF relsAiQnv . The reiponee to pulse”~d
CW signale shall not be less than 70 dB below tha reeponse at 1030
MHz at all freguanciee lower than 995 MHz and higher than 1065
nsiz. . ... ...

...:..,.....
3.4.23 ~.

.:L.. .
.’The transmitter ehall be “of the

solid-etate type. ..’ ..,.
.. !,............ ..

3.4.23.1 ~. . The transmitter shall
operate at a fixed frequency of 1090 MHz.

. .

3.4.23.2 er freausncv. stabu . Transmitter .
freguency shall be 1090 & 0.5 MHz under etandard conditions. When .
eubmitted to any combination of service conditions, the
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transmitter frequancy shall remain vithin L 3 MHz of 109O MHz. “
Extraneous and harmonic emissions shall be within levels specified ●
in 3.3.6.c.

3.4.23.3 Trnm itter vower. outnut. Under all service
conditions, the t~a%mitter shall deliver 27 t 3 dBW into a
mismatched load of 1.1:1 VSWR maximum. Output pover shall not

change by more than 1.0 dB when the duty cycle is varied from 0.1
to 1.0 percent over all service conditions.

3.4.23.4 within a DUISe
Izd.n. The peak power of any pulee in”a group of pulsee specified
shall not differ from the power of any other pulse in that group
by more than 1.0 dB.

3.4.23.5 mitter reDlacement. Tha design shall psrmit
the replacement of one or more transistor in the transmitter
without the necessity of adjustments other than for power,
freguency, and pulee ehape. Tuning adjustment shall be poesible
with full operating voltage applied.

3.4.23.6 ter Drotection. .lm open circuit or short
circuit at the RF output, or a high VSWR load at any phase angle
up to 360 degrees, shall not damage the transmitter or RF svitch.
The transmitter shall ba capable of’continuous operation at 1.0
percant duty cycle without damage. Additionally, the transmitter
shall be protected against power line surgee and transients that
occur during normal opsration, and under conditions of no-load ●
during eguipment turn-on, that may cause the maximum rated tran-
aiator collector voltage to be exceeded.

3.4.24 Power sumlv Drotectlo~. The pover supply ehall be
self-protecting againet faulte which place an overload or shoti
circuit on any or all of tha power supply outputs. The power
supply need not operate during the presence of such faulte, but
the uae of fuses for thie protection is not allowed, and operation
shall return to normal onca the fault has cleared. A reversal in
line voltage polarity, apPlied continuously, or an inetantaneoue
drop in line voltage to zero potential and low source impedanca,
shall not damage the equipment.

3.4.25 ~Whea The clecodershall dietinguieh and
cause repliee to of interrogation specified in
3.3.14. In addition, interrogations made up of pulses of 0.9 to
1.2 microseconds in vidth vith r$se tlmee of 0.2 microseconds and
decay timee of 0.3 microseconds, shall be decoded and replies
shall be generated with no degradation in performance, except that
decoder tolerance may be
circuitry shall be such that
ment shall always correspond

proportional to pulse width”. This
the reply transmitted by the equiP-

to the mode of interrogation.

. .=
. . .. .. . ..~. .:..

.,:. “. ,. :”... ●
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3.4.25.1 ~. Inte~09ation Pulsee
spaced et 2.9 to 3.1 microsecond intervals shall cause the
equipment to generate node 1 replies. Puleee spaced leas than
2.5, or greater than 3.8 microseconds shall not cause such
replies. .. .

3.4.25.2 ce. mode 2. Interrogation pulses
spaced 4.8 to 5.2 microseconds shall cause the eWipment to
generate Uode 2 repliee. Pulees spaced less than 4.2, or greater
than 5.8 microseconds shall not cauee euch replies.

3.4.2S.3 ~. Interrogation P“lees
spaced 7.8 to 8.2 microseconds shall cause the eguipnent to
generate ?lode 3/A replies. Pulees spaced less than 7.2, or
greater than 8.8 microseconds shall not cauee euch repliee (except
eee 3.4.25.6).

3.4.25.4 m,Q!2 . mode g. Pour interrogation
pulsee spaced within k 0.1 microseconds from nominal positions
ehall cause the equipment to generate Hode 4 Enable Triggers.
Pulees epaced k 0.6 microseconds from nominal positions shall not
cauee euch triggers.

3.4.25.5 ~. Interro9at~onPulees
spaced 20.a to 21.2 microseconds ehall cause the equipment to
9ea=rate Mode C repliee. Pulees spaaed less than 20.2, or greater
than 21.8 microseconds ehall not cauee such replies.

3.4.25.6 Qe5=der ~e. test mode. Interrogation pulsee
epaced 6.3 to 6.7 microseconds shall cauee the equipment to gen-
erate Mode 3/A replies. Pulses spaced leea than 5.7, or greater
than 7.3 microseconds shall not cause tsuchreplies.

3.5.1 (v)-. The Console-Mounted
AN/APX-100(V) coneiste of an integral receiver-transmitter/contrel
unit that interfaces with the associated equipment listed in
6.5. Oeeign reguiremente for the RT unit shall be as follows:

3.5.1.1 ~. The equipment eball receive RF energy
from two antennas, compare the video output levele of two
receivers, decode receiver video, and enccde a reply for the
transmitter to radiate from the antenna that received the strongsr
RF eignal. All controle and dieplaye including those for BIT
ehall be located on the front panel. Built-in-Test circuits shall
automatically monitor and provide manual self-test capability for
all interrogation modes. AISO, remote BIT activation and display
of the Go/No-Co indicators shall be possible. The RT-()/APX-100(v)
is intended for console mounting.

.. ...,.., ..” ....~ . .........,:.$.‘.. ...... 1:+..:.’
,: .,: . ..

1 “ :. -:!;J.] ::~-::.:
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3.5.1.2 Form Fact rsi. Overall dimensions shall be as speci-
fied bv MIL-C-6781 fo~ a TvDe 1 control uanel exceDt that ths ●maxim~ depth shall not be ~reater kan 6.j50 inchee-(lees con-
nectors) ae shown on Figure 1. Connector locatione shall be as
shown. . . . .,,

. .

3.5.1.3 Weiah~. ” Weight of the console-mounted unit Ehnll’
not be greater than 8.4 pounds. ..

3.5.1.4 Contents. The console-mounted RT ehall be one eelf-
contained unit with modularized functions. The equipment deeign
shall allow module removal -- while under power W~thDUt damege to

the removed module or remaining modules. A BIT “failure ehall not
prevent the eguipment from replying to interragatione. Where
practical, the design shall permit module replacement without
adjustments to the eguipment.

3.5.1.5 Contr~ . Controls required for operation “of the
equipment shall be located on the Control/Indicator Aseembly at
the front of the receiver-transmitter. Control knob lettering,
location, and functions shall be as shown on Figure 1 and ae
follows: .. ...,.,,

a. ~. A detent-type selector switch, l&eled MASTSR,
shell be provided. Detented positions shall be labeled OFF, STBY,
NORM , and SMER. A mechanical interlock ehall be incorporated in
the device to prevent inadvertent switchlngto either EMER cr OFF
positions. In OFF position, all primary power supplies, exoept
control and lighting circuits, shall be isolated from the
eguipment. When the mechanical interlock ie releaeed and the
control ie placed in the SHER position, all modee ehall be anabled
(except TEST) and the eguipment shall tranemit an emergency reply
when interrogated. The switch top shall be labeled with the
lettering: ‘PULL TO TURN-.

b. Jdentification-of-position A
three-position toggle ewitch shall be provided for control of the

.

identification-of-poeition function. The center position ehall be
the disabled position and shall be labeled OUT. The up position
shall enable the IDENT function and ehall be spring-loaded to
return to the OUT position when manual pressure ie removed from
the handle. The down position shall be,labeled MIC and ehall
tranefer control of the IDSNT function.to a point remote from the
control panel. ,,.

c. ~. A’three-pos~tion”taggle ivit~
shall be provided for control of Mode 1 operation and teet~
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 140de1 enable position, and ehall
be labeled ON. The third position (UP) shall be epring-loaded for
momentary contact ao that it may retun to the enable position
when preesure is removed from the handle. The third position
shall be the TEST position and shall be labeled accordingly. In
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the TEST position, the switch shall cauae” the’ Go/NO-Go
built-in-test (BIT) self-test circuits to be energized, and shall
override the BIT n!onltor 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 Hode 2 operation and test. The
switch shall perform functionally for Mode 2 in the same manner as
does the Mode 1 enable switch.

. .

e. Mode 3/A enable and test. A three-poeition toggle
switch shall be provided for control of Mode 3/A and Mode C
operation. The switch ehall enable Mode 3/A and Mode C (framing
pulses only) simultaneously and shall perform functionally in the
sane manner as the Mode 1 switch except that in the TEST position
of the Mode 3/A switch, only node 3/A is tested.

f. ~de C altitude reDortincimode. A three-position toggle
switch shall be provided for control of the Mode C altitude
digitizer input to the eguipment and node C teeting. The center
(ON) position ehall enable the altitude digitizer input to the
eguipment. The down (OUT) position shall disable the altitude
data input but ehall not inhibit transmission ot Mode C framing
pulsee. The TEST (UP) poeition shall enable testing of Mode C
including the altitude data input -- provided that node 3/A mode
enable control is ●nebled.

9. A two-position toggle
switch shall be provided for control of the monitor and radiation
teet features. The down (OUT) and up (RAD) positions shall enable
the eguipment monitor circuite, provided ths XASTER switch ie in
NORM or EHER. 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 teet
position shall enable the eguipment and crypto computar to respond
to SpeCiZilinterrogation teet Inodes generated externally by a
preflight ramp test eet. Any one of the TEST poeitions of the
Mode enable ewitches ehall override the monitor function in IUD or
OUT . .“:.. .. .

h. ~. TEST GO and TEST/XONIToR NO- ‘m
indicators of the prese-to-test and turn-to-dim type shall be
provided to indicate satisfactory operation of the transponder for
self-test of Modee 1, 2, 3/A, 4 and C, and for monitoring proper
response to interrogations. The color of the filter for all
non-ANVIS units shall be green for the GO lamp and red for the
NO-GO. For ANVIS units, the filter shall be ANVIS green for the
GO lamp, and ANVIS yellow for the NO-GO. The press-to-test
feature shall be for testing the indicator lamps only.

i. Bode 3/A cent ro 1 CO* . Four in-line pushbutton ewitches
ehall be provided for eelection of Hode 3/A codes. Each 6WitCh
shall have 8 poeitions, numbered O through 7 consecutively. The
numbere, illuminated by the panel lighting, shall appear on a
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drum-shaped ‘portion of each wheel. Each switch shall be
continuously rotatabls with no stops. . Means shall be provided to
illuminate the displsyed position of the wheels.

j. Mods 1 code ~. ~,o in-line push button switches
shall be provided for selection of mode 1 codes. The first switch
(from left to right) shall be 8-position, identical to those used
for selection of M-3/A codes. The second switch shall be similar
to the first except that the numbering shall be O through 3;
appearing twice (once on each half of the dnmn). The switchee
shall be continuously rotatable with no stops. Means shall be
provided to illuminate the displayed position of the wheels.

k. l!!!! c . Four in-line pushbutton switches
shall be provided for selection of the Mode 2 codee. The ewitches
shall be located between the Mode 3/A code switches and shall
perform functionally in the same mnner as the node 3/A cods
selection switches. Mode 2 code numbers shall appear between the
Hode 3/A numbere shown on Figure 2 for the coneole-nounted unit.
These numbers shall be covered by a plate which, when pushed
upward, ehall reveal the number. For the equipment-bay mounted
unit, thie control shall be located on the RT-( ) front face as
shown on Figure 3.

1. SQetuo indicato~. Threes tatus lamps shall be provided
to locate faults to external interfaces. These lamps ehall be
operative in the TSST po=iiion O: the ~cda ~, 2,0.,~, 4orC
enable ewitchee. Each lamp ehall be red in color or ANVIS yellow
-- depending on the eet ordered.

1.
A three-poeition tOggle switch

for selection of. top, bottom , or diverelty
antenna operation.I In all three poslt~ons, both receivers shall
be enabled for signal reception and comparison: however, replies
shall be poseible only from the up (TOP) or down (SOT) antenna as
eelected. The middle (DIV) position shall enable replies from
either antenna.

.,,.,,
! n. func~ 8witCh. A rotary detent type

switch shall be provided with positions -labeled HOLO, A, B, and
ZERO . The HOLD position shall be spring-loaded for momentary
contact to persit 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: WPULL To zERoC~.

140ed en~ A three-position toggle switch
shall b:” prov~ded for enabling and test of Mode 4. The up
position (TEST) shall be spring-loaded for momentary contact to
psrmit 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.

....,..
,,, ,.~,. .’. ........,,.,.

—..

●

I

I
I

46

Downloaded from http://www.everyspec.com



>. .. NIL-R-81876A(As].

. .
. .

P. ~. “ A three-position toggle type
switch shall be provided to psrmit monitoring of the Mode 4 RZPLY
light, ?lode4 Audio tone, and external caution light’.
(AUDIO) position shall allow monitoring of ths audio tonejT%P%
indicator, and external CAUTION”indicator. Ths middle (LIGNT)
position shall allow monitoring of the REPLY and external CAUTION
lamps only. In the bottom (OUT) position, the REPLY and CAVTION
indicators, and audio tone shall be disabled and nods 4
contribution to the UONITOR NO-GO eignal shall be.lnhlblted. The
OUT position shall not inhibit the GO/NO-GO eignals during Mode 4
self-test or RAD operation. A mechanical interlock shall be pro-
vided to prevent inadvertent mwement of the ewitch to OUT.

q. ~. An indicator light identical to
the GO, NO-GO indicator shall be providad to indicate Mode 4
replies that occur when the Mode 4 MONITOR switch is in either the
AUDIO or LIGMT position. Color of the filter shall be ANVIS green
for the ANVIS set and green for all other sets.

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

. ,

IiQ&uuw YQMW2,”:CW2.Z ..:. :

a. RT-12960/APX-100(V) 5V
b.

Red . ..
RT-12840/APX-100(V) 5V h~ite (XPL)

c. RT-12850/APx-Ioo(V) .2e v....’
d.

Red
RT-12860/APX-100(V) 2a v White (IPL)

;. RT-14260/APX-100A(V) 5V.’! Blue/White “
. RT-()/APx-loo(v) 5V

9. RT-()/APx-loo(v)
ANvIs.:

28V.. ,!.j<-s,....’: . j

3.5.1.7 ~. Connections to external . “
circuits shall be as specified in Table XVIII.

Table XVIII. ectio~

~ (1/o)
...”.. .

1 Altimeter Interlock (I) 45 “Mode 4 challenge,.(o)’
2 Altimeter Interlock (0)
3 Remote Normal selectiI)” “ . 46’-” ‘---- “
4 Standby Advisory (GND)(0) 47
5 Remote Bottom Chan Select(GND) (I)
6 Remote Top Chan Select (GND)(I) 48
7 Remote X Pulse Enable (GND)(1) 49
8 Remote I/P Enable (GND)(I) 50

10
11
12

9 Remote l%ergency Enable.(GND) (I) 51
Auxiliary Trigger(I)
Coax Shield 5>
Ejection Enable (+28 V de)(I)’ . . ‘-

. .

47

Coaxsnlehl : ... -.
Mode 4 Enable(0)
Trigger
Coax Shield
Mode 4 Reply (1)
Coax Shield
Mode 4 caution(o)
.Light(+2B V dc)
Mode 4 Code Alarm(I)
6 Zeroize(GND)

. . ,. .J

:. ,. :..., ,., ... ,, .02...
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Table XVIII. ~- t
continued

13 Panel Light Return
14 Panel Lights, +28 V dc(~) 53 “Hode 4 Code”B(0),:
15 Panel Lights, 5 v ac (I) ~~ Enable(GND) ,}
16 Spare ,(1) .. .. 54” Mode 4 Dieable(0) ,
17 Suppression (AIMS)(I) (GND)

‘.18 Coax Shield 55.~Mode 4 ‘ier’o”iie”~,f~.

20’C06; Shield .“ 56
,21 Mode 4 Audio (0)
22 Mode 4 Audio Shield 57
23 Mode 4 Audio Common

19 SuDDression (0)
....,,

Return(Open) {.
Mode 4.Rafual(0):;:
Hold(GND) , ,.

24 Auxiliary Shield
25 +28 V dc (I)
26 +28 V de’(I)
27/ 28 Ground

29 t40deC, Ai Enable
30 Mode C, A2 Enable
31 Mode C, A4 Enable
32 Mode C, B1 Enable
33 Mode C, B2 Enable
34 Mode C, 04 Enable
35 Mode C, Cl Enable
36 Mode C, C2 Enable
37 Y.caeC, .C4 Fm2ble
38 Node C, D2 Enable
39 Mode C, D4 Enable
40 +2s V dc Switched
41/42 Spare

(GND)(I)
(GND)(I)
(GND)(I)
(GND)(I)
(GND)(I)
(GND)(I)
(GND)(I)
(GND)(I)
(GN!3)(1)
(6ND)(I)
(GND)(I)
(o)

5s

59
60

61

62

63

64

65

66

J3
43”Mode,4.Disparity (I) J4
44 Coax ehield

!40de”4Verify(0)’i
Bit l(GND) , ,
115 v at(o)
Switched
115 V at(I)
Remote Mode l(I) ‘
Test Enable(GND) “
Remote Mode 2(I)’”
Teet Enable(GND)
Remote Mode 3/A(I)
Test Enable(GND)
Remote Mode C (1)
Test Enable(GNO)
Remote 140de4(I)
Test Enable (GND)
Remote TEST GO(0)
(GJJO)
Remote .~ST/NON(0)
NO-GO(GND)
Top Antenna
Bottom.Antenna

3.5.1.8 ~. The eguipment shall UiOUnt in an a~rCraft
console or instrument panel using Wick-disconnect dzus fasteners.
Guide pin holee ehall be provided it the equipment rear eurface.

3.5.2 mo~ed AW-lQOf~
Equipment-Bay MountedeAN/APX-lOO(V)

nt-bav . The
consists of an avionics-bay

mounted Receiver-Transmitter RT-1157/APx-loo (v) or RT-1471/
APx-loo(v), Mount NT-4811/APX-100(V)A and Control C-()/APX-
1OO(V). The control 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) ie controlled from the
aircraft data bus. Design requirements for these units shall be
as follows:

3.5.2.1 Functio~. The RT-1157 and”RT-1471 intarf&e’with
the associated eguipment listed in 6.5. Each’RT is functionally
identical to the console-mounted unit. “ The RT cases shall be
preseure-eealed and designed for installation in an aircraft
avionice bay. Control of the RT-1157 shall be from a remote

I

.,..

●
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panel, C-()/APX-100(V). The RT-1471 shall be designed for control
from the aircraft MIL-STD-1553B data’hue. The RT-1471 interface
with the aircraft data bue ehall be designsd in accordance with
ICD 8309. Uagnetic indicators labeled ‘AWT”, ‘RTN, a“nd‘KIT”
shall be provided on ,the receiver-transmitter for ieolation of
faults to the receiver-transmitter, antenna lines, and WIT-U
computer. .,. ,, .,

3.5.2.2 ..~. The RT-1157c RT-~47~i~-~’$~1~ arid:
C-() form factors shall be as shown on Figures , , ,

3.5.2.3 ~. Weights shall not be greater than:

a. RT-11570/APX-100(V) lo.o”lbs. ,’”
b. RT-14710/APX-100(V) 10.0 lbs. ,

.,,

c. C-()/APX-100(V) .. 1.7 lbs. ., ,“;’;:”::., f
d. WT-4811/APX-100 (V) l.o’lb. .....

3.5.2.4 ConteQQ. The RT-11570 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 L 20 V switching transient
protection. The RT-14710 is similar to the RT-11570 except that
it contains a Serial Sus Interface Module in place of the Remote
Interface Module of the RT-1157. ,.. .

,.,

3.5:2.5 ~. Controle required for operatlon:”of the
RT-11570 shall be located on the C-() control panel ae shown on
Figure 1 and shall be functionally identical, except for the Mode
2 switches, to those of the console-mounted unit (eee 3.5.1.5).

3.5.2.6 . Connections to external
circuite shall be provided on receptacles located on the RT front
face , and control rear face, as specified in Tablee XIX, XX, and
XXI . . . !. ,, ., J....

.. . ...
3.5;2.7 ~~ a8p;~:o:9htin9 for ea~~”ri~~fi:

clatured control C-() The front panel,color
shall be in accordance with PSD-STD-595, Color No. 37038.... , ,,

- ;;::: “::: - ::;;; ;:;~.: . “’””
,.. .: .. ....
a. C-10009jbX~100(V) “5”V .

>L,..
Red

:(!

b.
.i. . .

.C-10532/APX-100(V) : 5 V Whit8’”(XPL)~;~
c. C-10533/APX-100 (V) 28.V . ...,,, ,,.Red
d. c-lo534/APx-loo (v) 28 v ,“:~,White”’’(IPL)“~

3.5.2.8 Bount&. The equipment mount (NT-4811) shall
conform to the requirements of MIL-C-172 with form factor ae “
shovn on Figure 5. Case hooka shall conform to HS-9140-3 and the .
automatic locking devices to MS-14108-3. The controls for the
eguipment bay mounted RT shall mount the same as the console
mounted RT except that guidepin holes are not reguired.
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Table XIX. ~/APX -1OO[V) external connections
.1 .

J1 Pin Pw=ti no . .

1
2
3
4
5
6
7
8
9
10

11

12

13
14
15
16
17
18
19
20

21
22
23
24
25
26

27
20
29
30
31
32
33
34
35
36

Mode C, Cl 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, B1 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 Inetalled)
Mode 4 Reply Light
Output (+28 V dc)
TEST GO Out (Open: GO)
Cross Band Out (Signal)
ALT NO-GO Out (GND)
Mode 3/A, El Enable In (GND)
Mode 3/A, B2 Enable In (GND)
Mode 3/A, B4 Enable In (GND)
Mode 3/A, Cl Enable In (GND)
Altimeter Interlock In
(GND: Altimeter Installed and
in .&j. statu~.)

GND
GND
Power Relay Enable In (GND)
+28 V dc In
+28 V dc Switched Out
node 4 Caution Light
Out (+2S V de),
GND
Spare

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

70
71
72
73
74
75.

S&are 76
Mode C, B4 Enable In (GND) 77-
Mode C; Al Enable In (GND) 78
Mode C, A2 Enable In (GND) 79
?lodeC, A4 Enable In (GND) J2-A
Ejection Enable In (+28 V dc) B
GND c
Mode 4 Reply Light Enable D
Out (GND: ON) E

,, .,

Mode 3/A, D1 Enable In(GND)
Mode 3/A, D2 Enable In(GND)
Mode 3/A, D4 Enable In(GND)
Mode 1, Al Enable In(GND)
Mode 1, A2 Enable In(GND)
Mode 1, A4 Enable In(GND)
Mode 1, El Enable In(GND)
Mode 1, B2”Enable In(GND)
Mode 3/A, Al Enable In(GND)
Mode 3/A, A2 Enable In(GND)
Mode 3/A, A4Enable In(GND)
115 V ac In
GND
115 V dc Switched Out
140deC Teet Enable In (GND)
Hode 3/A Teet Enable In(GND)
Mode 2 Test Enable In (GND)
Mode 1 Teet Enable In (GND)
140de4 Teet Enable In (GND)
X-Pulse Enable In (GND)
Uode 4 Light Disable In (GND)
Test Mode Enable In {GND)
Mode C Code Enable In (GND)

4Mode 3/A & C Enable In (GNO)
?lode2 Enable In (GND)
Mode 1 Enable In (G~)
Mode 4 Code Zeroize and
Alarm In (GND)
Mode 4 Audio Enable In (GND)
EKER Enable In (GND)
I/P.Enable In (GND)
Spare . ‘..
STBY/NORJlEnable In(GND:Norma
TEST GO Out (GND)
Standby”Advisory Out(GlfD)
Mode 4 Audio Shield
Hode 4 Audio Common
.Mode 4 Audio Out
Suppression In (TEUS)
Mode 4 Reply In
Mode 4 Disparity In
Auxiliary Trigger In
Suppression Out

,.,::,,,,,,.; ,, .,.,:., .!. ‘,
,.,.-....1.. ;: .,. ... I!!L:.J
.,,. .,!,., [- .,. ,-. ,..:+..

: .... .. . ;, ..,: . . . ,?--+!1,;
. ....... . ..,,..;,:;~.. . .‘ ●....,,,;. ...;,!. . . . ! .... . . . . .
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Table XIX.~-1157~-100 exte~

37 TEST/MON NO-GO Out ‘ ..F.”Made 4 Enable

- continuad

. . .

Triaaer Out I

(GND’:NO-GO) G“ Made 4 Challenge”cideo Oit’
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

Table XX. Control C-1OOOO feeries) external c~

ill Din QuMi—oo

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22

23

Hode 4 Refuel Hold Out (GND)
I/P Enable Out (GND)
node 4 Verify Bit 1 Out (GND)
Made C Code Enable Out (GND)
ENER Enable Out (GND)
Mode 3/A h C Enable Out (GND)
Spare
STBY/NORn+Enable Out
(GND: Normal)
Mode 2 Enable Out ‘(G~)
Spare
paver Relay Enable Out (GND)
Spare
Remote I/P Enable Out (GND)
Spara
Mode 3/A, Cl Enable Out (GND)
Mode 3/A, C2 Enable Out (GND)
Uode 3/A, C4 Enable Out (GND)
Mode 3/A, D1 Enable Out (GND)
Mode 3/A, D2 Enable Out (GND)
Made 3/A, D4 Enable Out (GND)
Spare
Made 4 Zeroize Return Out
(open)
Made 4 Disable Out (GNO)

24 Teet Made Enable Out(GND)
25 ?lade1 Enable Out (GND)
26 Mode 1,.A1 Enabls Out (GND)
27 Made 1, A2 Enable Out (GNO) .
28 Made ,2,A4 Enable Out (GND)
29 Hode 1, El Enable Out (GND)
30 Made 1, B2 Enable Out (GND)
31 Spare
32 Made 3/A, Al Enable Out (GND)
33 Mode 3/A, A2 Enable Out (GND)
34 Snare
35 iixie3/A, A4 Enable Out (GND)
36 Made 3/A, 81 Enable Out (GND)

37
38
39
40
41
42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
5s
59
60

61
62

63
64
65
66

.

?lade 3/A, B2 Enable Out “
Mode 3/A, B4 Enable Out(GND)
Spare
Made 1 Test Enable Out(GND)
Mode 2 Test Enable Out(GND)
Made 4 Reply Light Enable
In (GND: ON)
Hode 3/A Teet Enable Out(GNO
Made C Test Enable Out(GND)
Spare
TEST GO In (GNO) ‘:: ‘::
Spare
Mode 4 code B Enable O&(GNiY
Spare
Panel Lights, +28 V dc 1+
+28 V dc In
Spare
Ground . .
Panel Light Return
Mode 4 Audio Enable Out(GND)
ALT NO-GO In (GND) ,
tow No-GO In (GRD) ;
N2T NO-GO In (GRD) ~~
Spare . ..
TEST/MON NO-GO In ‘
(GND: NO-GO) .... ..:..: .. ~

“Spare .1 . . ;:.. .>.!
Bottom Channel Select Out
(GND)
Top Channel Select Out (GND)
Made 4 Test Enable Out (GND)
Panel Lights, 5 V ac In
Mode 4 Light Disable Out”(GND

. ..
,!
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Table XXI. RT-1471 external G~
4-
1

?1 uin functb

M&e C, CI Enable In (GND)” ““ 46 thru 53 Sl?are ., :
.340cieC, C2 Enable In (GND)

, Mode C, C4 Enable In (GND)
. ..

..Mode C, D2 Enable In (GND)
,.., )

Mode C, D4 Enable In(GND)
.,..;

.,,.!... . .. .,.,
, Mode C, 81 Enable In (GND)

Mode C, B2 Enable In (GND)
...

I

.0

.1

.2

.3
,4
i5
L6
L7
L8
19
10

)1
?2
13
t4
t5
26

27
t8
29
)0
31
32
33
34
35
36
37
38
39
40
41
42

43
44
45

Spare
Spare 54 115.V ac In
Data Bus IT+ 55 GND
Data Bue lT- 56 115 V ac Switched Out
GND 57 thru.62 Spare
Croes Bend Output (Signal) ,, ... ,.:
Data Bus 2T+
Data Bue 2T- 63 RT Addrese.2: ‘“’~’-““;
GND

.
64 spare

.,.,.::

RT Address ’Parity, “65 140de4“code B mabiO:: ;
RT Addre6s O out, (GND) :;
RT Addrese 1 66 Spare
Altimeter Interlock In (GND: 67 RT Address.3 : ~
Altimeter in GO Status) 68 Mode 4 Disable,Out,(GND)
G3i33 69 Uode 4 Zeroize and Alarm ;
GND’ In (GND)
Power Relay Enable In (GND)

..,,,.,.,...
‘9

+2S V In 70 430de”4”A~.k&on IU’~G&z’
+28 V Switched Output KIT installed)
Mode 4 Caution Light Output 71 EMER Enable In (GND)’~;“”
(+2s volts) 72 Spare ,.. _..... :
GND 73 Spare ~..
Spare 74 RT Addreen 4“ ‘. ~.‘~‘“~~
Spare 75 Teet GO Out (GNO) “~ ~
Mode C, B4 Enable In (GN33) 76 Standby Advisory Out(GND)
340deC, Al Enable In (GND) 77 Mode 4 Audio Shield ,,
34~e C, A2 Enable In (GND) 78 Mode 4 Audio Common
Mode C, A4 Enable In (GND) 79 Hode 4 Audio out
Ejection Enable In (+28 Volte) J2 A Suppression In
GND B340de4 Reply In”!”
oats BUS iti ,,::c34cde4.Dieparity In~,.,.:,!
Data Bus lD- D Auxiliary,Trigger:,In,.,.:!
Data Bus 20+ ,...E Suppression Out ~-.,
Data bu62D- - ,. .F Mode.4,Emble Tri99~~ “~t
GND G Mode”4Challen9e video ..”
Mode 4 Verify”Bit”#l Out (GND) H Suppression In (AINB) ““
Mode 4 Reply Light Enable Out JSPare. .
(GND: ON) X Spare
Spare J3”Top ANT ,, “;”.,.,:::
Test/Monitor No-GO Out (GND: ON) J4”kt ANT ,“~ ., ~
Spare

,-..,., d. . .. . . . . . . . .. . ... . . .. .
11. ..) -’...1..!. ..LI ..<”,:”.-i:..<i!~~.

. . . -.. .

.

“
I

..
I
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● 4. QUM”TY ASSURANCE PROVISIONS .

4.1 ~. Unless otberviee
specified in the contract or purchase order, the contractor is
responsible for the performance of all inspection requirement as
specified herein. Except as otherwise specified in the contract
or purchase order, the contractor may use his own or any other
facilities suitable for performance of the inspection
reguiremente specified herein, unlees disapproved by the
Government. The Government resemes the right to perform any of
the inspections set forth in the specification where such
inspections are deemed necesmary to aesure supplies and services
conform to prescribed requirements.

[

4.1.1 ~. All items must meet
all reguiremente of Sections 3 The inspections set forth
in this specification shall become part of the contractors
overall inspection system or quality program. The absence of any
inspection requirements in the specification ehall not ralieve

I

the contractor of the responsibility of aaeuring that all
producte or supplies submitted to the Government for acceptance

I
comply with all requirements of the contract. Sampling in
quality conformance does not authorize submission’ of known
defective material, either indicated or actual, nor does it

commit the Government to acceptance of defective material.
,.

4.1.2 Tect -Blent and i~tion fac~ The
manufacturer shall insure that test and inspection facilities of
efficient accuracy, quality and quantity ‘are established and
maintained to permit performance of required inspections.

I

I 4.2 ~. The inspection
requirements epecified herein are classified ae follove:

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

I 4.3 ~. Firet article inspection
shall be conducted by the contractor on unite produced with
ewipentu~~$sp~~re~a:~=nally used in production. The First

i article first passed the Individual (eee
4.6.2), Manufacturing Screening (eee 4.6.3) and All Equipment
Teste (see 4.6.4). First Article tbets shall be accomplished

I
under the authorized test procedures (eee 4.7). No firet article
inspections shall be conducted prior to acceptance of the firet
article test procedure by the procuring activity,

4.3.1 First article test dat~. The contractor ehall make
available data collected in conducting the first article test to
the procuring activity. .,

r-

9
4.3.2 00~ tee. Firet article teste

shall include all tests in the approved test procedure to
determine that the equipment meets all the requirement of this
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specification, other applicable specifications, and the contract.
First article tests shall provida evidance of compliance with
each requirement of Section 3 of this specification, utilizing
the Appendix Croee-Reference Index. First atiicle teete .ehall
include electrical banch teete, environmental tests in accordance
with tha procedure of .MIL-T-”5422.,.random and sinusoid vibration
teets as specified in 4.3.7, and an electromagnetic compatibility
teet in accordance with KIL-STD-461 and MIL-STD-462, as modified
in 4.3.11, and a reliability qualification test in accordance
with 4.3.12. .

4.3.3 fir st article approva~. Approval of the firet
article sample will be by the procuring activity upon completion
of all teete.

4.3.4 Electrical bench teSts. Bench teets ehall be
conducted to demonstrate compliance with epecified performance
,parameters. These tests shall be conducted under etandard
laboratory conditions of 3.3.9.

4.3.5 ~onme ntal test Environmental tests shall be
conducted on a sample of fiv~. console-mounted unite in the
eequence lieted below. The RT-1157 or the RT-1471 ( the latter
when the RT-1471 is on order) ehall be eubatituted for Unit #1 in
the teet sequence when bay mounted unite are purchaeed with
console unite under the contract. Unlass otherwise notad these
tests shall be performed in accordance with MIL-T-5422
procedure. ( Rein, Bench Handling+ Fungus , Salt Fog, Dust,
Shock, and Exploeive teste are not required when the mechanical
design.and material used is unchanged from a Previously qualified
desi~. )

4.3.5.1 ~.

I Unit #l- Temperature-altitude. vibration (random).
I Shock, EMI (RS-03 oniy) “

...... ––..

Unit #2 - Humidity, Duet, Rein, 1
eoid)

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

Unit +4 - Fungus
,.

Unit *5 - Electrical BeQch, EKI

ibration (einu-

Exploeive, Craah

.,

full)

4.3.6 ~. The temperature/altitude
teet ehall be performed in accordance with MIL-T-5422 excapt that
the test temperature shall be not greater than 71 degreae C and
the test altitude shall be not greater than 40,000 feet for
console-mounted units.

4.3.7 ~. Console mounted units shall be
subjected to sinusoidal vibration in actiordancewith MIL-E-5400P,
Curve IA, except that the acceleration level ehall be limited to

., . . .. ... . ... . . . ... ... ,,
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5 G and the upper test freguency to 5p0 Hz. Reck or eguipment bay
mounted units shall receive random vibration in accordance with
MIL-STO-81O and as spacified ih 4.3.7.1 through 4.3.7.4. .

4.3.7.1 ~. The test item shall be
operated during application of random vibration so that the
functional effecte caused by these teste may be evaluated. The
test item shall meet performance reguiremente, as specified,
while the functional vibration levels are being applied and
immediately preceding and folloving application of the endurance
levele.

4.3.7.2 The teet item ehall be hard
mounted (no iso~ators) to the vibration exciter or transition
table by meane of a MT-4811/APX-100(V) mount in the syetem’s
normal mounting configuration. Care shall be taken in the
establishment of mechanical interfaces to minimize the
introduction of extraneous reeponsee in the test eetup. The teet
load shall be dietrlbuted as uniformly as poeeible on the
vibration exciter table in order to minimize the effecte of
unbalanced loads. The input control sensing device(s) shall be
rigidly attached to the vibration table, or fixture if used, as
near ae poseible to tha attachment point(s) of the test item.
Additional vibration seneore shall be located in or on the test
item to determine reeonant frequencies and amplification factorn.
LOC~tiOnS to be selectea ehould Include main structure, printed
circuit boards, large components, and modules, where practicable,
The censor eizes end weights shall be limited so that their
effect on the dynamic responeas being measured is minimal.

4.3.7.3 ~. The test item shall be
eubjected to broadband random vibration excitation with the pover
spectral density envelope shovn in Figure 6. The test item shall
be attached to the vibration eXCiter according tO 4.3.7.2.
Vibration ehall be applied eeguentially along each of the three
orthogonal axee of the test item. TWO teet levels are required,
a funtiional lwel and an endurance level. For each axie, one
half of tha functional test ehall be conducted first, then ths
endurance test, followed by the eeoond half of the functional
test. The eguipment ehall perform according to the operati~
requirements as specified in 4.3.7.1. The acceleration mover
e~ctrel deneity (g2/iiz)of applied vibration, ee measured O;-&e
test fixture at mounting pointe of the test item, ehall be ae
specified in 4.3.7.4. Test times shall, for each axis, be one
hour each for functional and endurance levels. The instantaneous
random vibration acceleration peaks may be limited to three times
the rms acceleration level. The power epectral density of the
teet control eignal shall not deviate from the epecified
reguiremanta by more than +100, -30 percent (+3 dB, -1.5 dB) .
below 500 Hz and +100, -50 percant (~3 dB) between 500 Hz and
2,000 Hz except that deviations
dB) ehall be allowed over a
maximum, between S00 and 2,000
dB are epecified as:

ae large”ae +300, -75 percent (te .1

cumulative bandwidth of 100 Hz .
Hz. Tolerance levels in tekme of

[
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dB .=’10 mG W1/WO ,where W1 eguale power epectral density
10

2 2’
in g /Hz units, the term WO defines the specified level ‘in.g /Hz
units. Confirmation,of theee tolerances shall be made by use of
an analysis system providing statistical accuracies corresponding
to a bandwidth-time constant product, BT = 50 minimum. specific
analyzer characteristics shall be as specified below or
equivalent, subject to the BT = 50 limitation.

a. On-line, contiguous filter, equalization/analyeis 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 21000 HZ

b. Swept frequency analysis systems characterized ae
follows: ..

(1) Constant bandwidth analyzer.
,.,,

{a) Filter bandwidth au follows:

B = 25 Hz, maximum betwaen 20 to 200 Hi
B 5 50 Hz. maximum between 200 to 1,000 Hz
B = iOO iia,maxi- between i,000 to 2,000 HZ

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

(c) Analysia sweep rate (linear) -

R = B/4Rc or B?8 (Hz/8econd)

(2) Constant Per-tage bandwidth enalyser

(a)
maximum, where p
frequency

(b)

(c)

Filter bandwidth, pfc = 0.1 of center frequency
ie percentage, and fc, ie analyner.center

Analyzar.averaga ti~ - T = 50/pfc, ‘“

Analysis sweep rate (logarithmic) -

T I=pfc/4RC & (pfc~/6

(Hz/second), maximum, whichever is smaller ~

Digital power spectral density ..analysis employing
quant~~ation techniques providing accuracies corresponding to the
above approach.

.,. .. . . .,.,.’,..
.,..,. ,;.......,i.,...:...
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4.3.7.”3.1 Yorst case a~ . Ouring the vibration test, date
shall be obtained to identify the vor”stcaee axis for the purpoee
of vtiration screening tests on production e~ipment. .

..
4.3.7.4 Test lev~ . . For. the purpose of the rdon

vibration test, the following test levele ehall be
2

a. Functional level, Wo - 0.05g /Hz (8.5g
2

b. Endurance level, Wo = 0.12g /Hz (12.7g

4.3.8 -.
unit front panal.
that in steps 1,
ft/minute and step
etep 2.

4.3.9 M.

A dust test shall be Derf0218ed

used:

me rein) ,

ime “m”ln)“’””“ ‘“

on the con601e
MIL-T-5422 procedure~ ehall be used except
2, and 3, air velocity shall be 200 f 100
3 may commence at once after stabilization in

.. . ..

A rain tent ehall be performed on tba front
panel of console mounted units in accordance with ?SIL-STO-81O,
Test Method 506.1, Procedure II, except that etep 2 rate ehall be
l_W.5 in./Hr. Within 2 minutee after the rain test, a BIT teet
shall be performed which the unit ehall paes. Within 30 minutes
of completing the rein test, open the unit. Water condensate may
be present; however, performance shall not have been degraded.

4.3.10 &lLl?AS. A fungus test shall” be Per;orm& “.in
accordance vith MIL-T-5422. The equipment dell be..in an.nee
ready” for delivery condition. The test model shall not be
specially cleaned for the fungus teat, except for the cleaning it
receivee during or after production. If it is necessary for tha
manufacturer after aesembly to remwe accumulated production and
handling contaminant by cleaning prior to
delivery,

peokaging and
then the equipment shall not be tested for three daye

after claaning to allow for complato evaporation of the cleaning
compound. All encloeed or gaeketed assemblies ehall be opened
and the interior shell be sprayed with tbe specified mixed-spore
suspension. After 14 and 20 daye of te8t, the control items
shall shov profusa growth over at least 50 percent of tbe araa of
the control items. After 20 daye, baeed upon visual examination,
the equipment aesembly shall pace if it ehws no nore than only
aparee microbial growth Vith restricted tubular gmvtb
development in an area of 1 to 20 percent or 10ss of tow area
and no more than eix unrelated, minute coloniee vitb myoelial
development in areae only in other than critical circuit
portions; such ae terminal spacings, printed circuit boards,
etc.: vith eparse growth due to kandom contamination or traces of
unmixed material ingredient. Tha eguipment shall fail if it
ehovs more than the growth specified above. The test shall be
repeated if the control items fail to show profuse growth after
14 and 2B days of teet. Eguipmant operation is not reguired.

. . ..
4.3.11 ~en ce tests . Compliance vith the reguiremente .

of 3.3.6 and subparagraphs shall be demonstrated by.teets.
MIL_STO-461, Notice 4, reguiremente shall be demonstrated by
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conducting, MIL-STD-462, Notice 3, measurement, teet methods .
CEO1, CE02, CE03, CE04, CE05, CE06, CSO1, CS02, CS03, CS04, CS06,
RE02 , RS02.1, RS02, and RS03. A measure of the dc bonding
resistance shall be mades using a Shallcross Model 670A ●
milliohmmeter (or equal) and included in the first arti”cle”test
repo*. ..,,

The interfering RF signal for RS03 shall be moduleted with a
1.0 )dizeguare wave, 50 percent duty Cycle, and the following
modulations:

a. 10 kIizto 1.9 MHz, 400 Hz sguare vave, 50 percent duty
cycle

b. 2 Mhz to 75.9 MHz, F14L8 kHz deviation, 1 AIiz
c. 76 MHz to 400 MHz, AU 50 percent, 1 IcHztone
d.400 MHz to 12.4 GHz, pulsee, 1 to 10 microseconds wide,

400 pps

4.3.12 ~litv au~on tesg. A reliability
qualification test (RQT) shall be conducted by the contractor. A
minimum of four but not more than six equipment shall be tested

accordance with KIL-STO-781 using the
~alification test-miseion profile of

reliability
Figure 8 and vibration

envelope of Figure 9. Each unit shall have first passed the
Individual Test (see 4.6.2), Manufacturing Screening Test (see
4.6.3) end All Equipment Teat (sac 4.6.4) prior to start of
RQT . The mission profile test cycle should begin at the “O
hour- point whioh i- a mold day ground stabilization (-~~
degrees C) prior to ground operation and flight in a cold ~ay.
Random vibration ehall be applied with the units mounted on the

a

MT-4811/APX-KX3(V) mount or fixture for console units. The
accept-reject criteria imposed ehall be thoee of ?IIL-STD-781,
Test Plan III, with an upper test ?lTBFof 1000 houre.

4.4 ~. When reguired by the
contract (see 6.2.2), a maintainability demonstration for
intermediate level requirements ehall be conducted in accordance
with MIL-STD-2084 and XIL-STD-471. Test Method 1, Test Plan B of
MIL-STD-471, ehall be used.

4.5 ~. E9ui~ent supplied under the
contract ehall in all reepecta, including deeign, construction,
worlosenahip, performance and quelity, be capable of eucessfully
passing the Firet Article tests specified herein.

4.6 Q!M~ ectio~. The contractor shall
furnish all samples”an~ shall be responsible for accomplishing
the guality conformance tests. All inspection and testing may be
under the supervision of the customers representative. The
contractor shall retain teet data ehoving quantitative results
for all guality conformance taate. Such tests shall be

~ signed/stamped by an authorized representative of the contractor
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or laboratory, as applicable. Acceptance or approval of material
shall not be construed as a guarantee of the finished product.
Quality conformance teste shall Coneiet of the followin9: .

a. Component rescreening” (see .4.6.1)
b. Individual tests (ses 4.6.2)
c. Manufacturing ecreening (see 4.6.3)
d. Reliability assurance tests (see 4.6.4)
e. special teete (eee 4.6.5)

4.6.1 ~- The producer of the equipment
shall eubject 100 t of all active components ( semiconductors,
microcircuits and hybrids) to an incoming inspection consisting
of one thermal strees cycle with functional testing of critical
parameter at ambient, - 55 degrees C and + 125 dsgreee C.
Particle impact ncise detection ecreening of devicse vith
internal cavities shall be performed. Oeetnxtive phyeical
analysis shall be conducted using 14ethcd5001 of MIL-STO+83B as
appropriate. where the contractor can identify components by
type and/or manufacturer that heve defect rates of less than 100
pa*e par millicn, the contractor may provide that data to the
procuring activity to obtain relaxation to the 100* parts
rescreening requirements. When a relaxed rescreening program has
been impcsed, the contractor must ensure that the sampling plan
prwides acceptable confidence that the ~efect rate of 100 per
million is net exceedecl. If the eampling deta indicate the
defecte exceed 100 parts per million, then 100* parte rescreening
ehall be reinitiated. . . .

4.6.2 ~. Each equipment eubmittad for
acceptance shall be eubjected to the individual teste. The tests
ehall be adequate to determine compliance with the requirements
for materiale, workmanship, operational adeguacy and reliability.
Ae a minimum, each eguipment accepted ehall have pasead the
following teets: !. . ,, .. ..........

a. Examination of product (eee 4.6.2.1)
b. Operational test (see 4.6.2.2)

. .

4.6.2.I ~. ‘Each eViPmant shall be
examined carefully to determine that thd material and worloaanship
requirements have been met. .

4.6.2.2 ~. Each equipment shall be operated
long enough to permit the eguipmsnt temperature to stabilize and
to check efficient characteristics and record data to assure
specified equipment operation.

4.6.3 ~. The contra~- shall sub~e~’
each equipment manufacturing ecreening/burn-Ln test’.
Manufacturing screening/burn-in ehall consist of random vibration
and temperature cycling. ArIadditional burn-in period may be
ueed at the option of the contractor. If an additional burn-in
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period is used, the details thereof shall be included in the
approved test procedures and shall be the sane for all eguipment,
lncludmg units ordered as spares.

# ●
4.6.3.1 Random vibration. Prior to conducting temperature

cycling, each receiver-transmitter unit ehall complete a 10
minute failure-free ‘vibration ‘sckeen at 6.06g rH(S. 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 rotateii 90 degees to
avoid an unduly complicated vibration exciter fixture for
production. Vibration shall be applied along the woret caee axie
(see 4.3.7). Vibration envelope is shown on Figure 7.

4.6.3.2 ~. 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 energized
throughout temperature cycling except during the cooldown period
from +71 degrees C to -54 degrees C and during the soak at -54
degrees C. Unit performance shall be periodically checked and
repairs made to correct failures. Tha last two consecutive
temperature cycles shall be failure free.

4.6.4 . The contractor ehall
submit each receiver-transmitter to a reliability assurance test
as spedfied “-rein. t’he e~i~c ehall have first paseed the
Individual and Manufacturing Screening teste. ●

4.6.4.1 All ecuiD~t test. Each receiver-transmitter
shall be tested in accordance with HIL-STO-781 as modified
herein. Environmental cycling ehall be in accordance with Figure
8. Vibration and humidity ia not required during environmental
cycling. Each unit ehall be tested for 80 houre with the laet
20 hours failure-free. If a failure occure during the 20-hour
operating period, the eguipment ehall be repaired, proper
operation verified and the test continued. ,The accumulation of
failure-free time shall atart 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 failuree
therein (not counting any burn-in failures or burn-in operating
time) shall be totaled and the resulte compared with tha reject
line of Test Plan XVIII-C of MIL-STD-781. (Extend the line aa
necessary to accommodate the data.) These totale ehall accumulate
so that at any time the experience from the beginning of the
contract is included. At any tilnethat the current totals of test
hours and teet failures plotted on Test Plan XVIII-C curves show
a reject situation, the procuring activity ehall be notified.
The procuring activity reserves the right to stop the
acceptance of the eguipment when a reject, situation exists
pending a review of the contractors. efforte

. . .

to,,improve the .
....:............ .....
.!?.!:: .... !’,...,,,●
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-m@=-t, the fmiment W*S, or +8 ewipmant workmanship, 00
that the entire compilation will show other than a reject
decieion. . . . .

4.6.4.2 MsLdeWk. ‘Test.d~tails such as the perfor&cs
criteria to bs measured, special failure criterie, and preventive
maintenance to be allowed during the test, shall be part of the
test procedures to be prepared and made available by the
contractor prior to ths beginning of the reliability assurance
teste (see 6.2.2).

4.6.4.3 ascurancc for 1=~ re~ OS*S.
EqUipment, components, or parts which are supplied ae eparea or
repair pa*s shall receive a reliability screening test as
epacified in 4.6. Details of the reliability screening test to
be perfo~sgshall be included in the reliability program plan,
the for ths item, and in the contractor’e test
procedures. . ......

4.6.5 ~. When specified in the contract,
special teete shall be conducted for the purpoee of checking the
effect of any design or material change on the performance of the
equipment and to assure guality control (see 6.2.1). The
eguipment selected for the epacial temts may be selected froti
eguipment previously subjected to the reliability tests.

4.6.5.1 ~. Selection of equlpmsnt for
special tests shall be made as follows:

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

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

4.=&28uc~. Special taste .eball
consist authorized by the procuring a

v
Vity .

Teet procedures previously approved for the first articl teete
shall be ussd where applicable.

4.6.6 ~. Sh?uld a failure occur during
either #s reliability qualification, reliability aseuranca, or
special tests, the following action shall be taken:

a. Determine the caus; of the failuz% and the equi+ent
BIT Psrformancs in detecting and isolating the failUre.

. .

b. Determine if the failure ie an ieolated caee or
design defect or pattern failure. ...

,...“..”...., .;”.
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c. Prepare and maka available to the procuring activity “
for revieu, proposed corrective.action intended to reduce th
possibility of the sama component or BIT failure(s) occurring i@
futura tests, or documented justification where noncorrective
action is proposed. ,...,

d. Where ”practical, include a test in the individual
test to check all eguipment for thie reguirament until aeeur’ante
is obtained that the detect has been corrected.

4.6.7 . All inoidents
during

occurring
reliability assur~nce teets shall be cleesified and

repcrtd as either relevant or non-relevant in accordance with
NIL-STO-2074 end MIL-STO-781. Only thoee incidents classified ae
relevant failuree shall be accountablefor making an accept/reject
decieion.

4.6.7.1 Relevant fa- All teet incidents shall be
considered ae relevant fai?u;es unless determined to ba
non-relevant in accordance with the criteria of MIL-STO-2074.

4.6.7.2 ?Jon-relevant fa~ Although non-relevant
failures are not used for reliability assurance test
accept/reject decisions, all tast article incidents and equipment
failures shall be recorded and reported.

4.7 TeSt rmocedures. The procedures used for conducting

all tests required by Section 4 eball.be prepared by the
contractor and made available to the procuring activity for
review and acceptance. The right is reserved by the procuring
activity or tha government repreeentative to modify tha tasts or
reguire any additional tests deemed neceesary to datermine
compliance with the requirements of the specification or the
contract (see 6.2.1). MIWT-18303 shall be ueed as a guide for
preparation of teet procedures.

4.8 ~ . Equipment
delivered ae spares st the weapcne replaceable assembly (WRA) or
higher level ehall receive performance, burn-in and reliability
aseurance teets commensurate with” that afforded the original
production equipment. r

4.8.1 ShoD r4!D~Ceab10~ All items to be
dalivered as spares at the chop replaceable aseembly (SRA) or
aub-SSA level shall receive functional checke and a burn-in under
conditions and for a duration .commensurata with that
that assembly in the original production.

4.S’.2 ~. All electronic component
delivered as repair parts shall recsive functional
screaning tests equivalent to those , imposed for
military standard part.

imposed on

parts to be”
and burn-in
the nearest

●
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4.8.3 Es@ d t~ikz. The details of acceptance tests to be
performed on SRA’S ~d WRA’s supplied as spare or repair parts
shsll be Incorporated into item specifications and drawings..

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

5. 0PACRAGING” “.’ . “ . . . .. .. ...
,.,. .. .

5.1 ~. All major unite and parte of the eguipment
@hall be preserved, packaged, packed, and marked in accordance
with BIIL-E-17555 Sor the level of shipment specified in the
contract or purchase order (eee 6.2.1).

5.~ MWd21g. Shipmente shall be marked in accordance with
‘requirements of UIL-STD-129.

,-. %- ......

6. NOTES :. i.-:,. ......

6.1 ~. The eguipmsnt is intended for use in
rotary and fixed-wing aircraft that provide a HIL-E-5400, Claee 2
(or less) environment. It provides aircraft identification and
altituda repotiing in reeponae to challenge from other
airborne, ground or surface platforms. The eguipmant may also be
usad for ebip or submarine identification in response to ground,
eurfaas, or air-based challenges.

,,

6.2.1 ~: “-Acguisitlon documents
should specify the following:

a. Title, number and date of this specification

b. If a
6.3)

c. If a
4.4)

d. If a

. .
firet article inepaction ie required (eee 3.2,

maintainability damonatration is required. (eee
. . .

thermal analysis is-~equlred (see 3:3.13) “;”

Teat procedure modifications or additional taste,
if reguira~” (see 4.7)

..-. :: ,: . .

f. Selection o? applicable levele of packaging and
packing. (see 5.1)

g. If a reliability program plan

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

63
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6.2.2 &@a r m~.e When this
in an “accruiaitionand data are reouired

spacitication ie used
to be delivered, th

data requ~remants identified beio~ shall be developed am
spacified by an approved Data Itam Description (DD Form 1664) and
delivered in accordance with the approved Contract Data
Requirements List (CDRL), incorporated into the contract. When
tbe provisions of DAA FAR Supplement, Part 27, Sub-Part 27.410-6
(DD Form 1423) are invoked, and the DD Form 1423 is not ueed, tha
data specified below shall be delivered by the contractor in
accordance with the contract or purchase order requirements.
Deliverable data require~ by this specification are cited in the
following paragraphs:

Paragraph

4.3.2, 4.7

4.3.1,
4.3.3

4.6.4,
4.3.12

1“ 4.3.12,
4.6.4

3.3.7

I
I 4.6.6c

4.6.7

4.4

[Data item

.
Data Applicable”’DID.No.
Requirement Title Option ,...

,..,.,,,,,..

Procedures, Test DI-T-21347

Report, First Article DI-T-21i49 “’
(Preproduction) Test

tiocedures, Reliability DI-R-7035
‘rests

Reliability Temt and DI-R-7034 ~~
Demonstration, Rapo*s

Data collection, lknalysisand DI-R-7105 ●
Corrective Action System, Reporte

Plan, Failure Data Collection, UDI-T-23719
Anal,ysieand Corrective Action

Failed Item Analysis Report DI-RELI-80253

Maintainability Demonstration DI-R-7112
Test Plan

deecriptiona related .to this apeclfioation, and
identified in Section 6, will be approved and lieted as such in
DoD 501O.12L, AMSDL. Copies of data item descriptions required
by contractors in connection with specific acquisition
functions should be obtained from ‘the Naval Publications and
Forms Center or ae directed by the contracting officer.)

6.3 potions. The following options ere available:

An additional burn-in period ie’.allovable at than
option o~.the contractor (see 4.6.3)

b. Acceptance of equipment may be stopped anytime a 1
reject situation exists in the All Equipment Test. This is at
the option of the procuring activity (see 4.6.4.1). ●

I
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6.4 ~. When a first a*icle inspection is
required, the contracting officer should include specific
instructions in the contract. regarding arrangement for
examination, teet, approval, diepoeition of the first article
sample, and test report. . .

6.5
.. .

Associated eoulnm .. The AN/APX-100 should operate
with the associated equipment lieted in Table XXII. These
equipment are not supplied under this specification.

Table XXII. ~ociated e~ e

Item Type,deslgnation

Antenna AS-133, AT-742A (or other
equivalents). ..

Transponder-computer IC2T-2.A/TSEC ..1
.:

Preesure-Altitude CPU-660/A (or e&lvalent)
Air Data computer .. .

1:........ .~:,..:

a. Identification, Friend or ?oe (1?’?)
,..,, ::.... .. .

b. Rocclvcr-’rransnitter ,“,“ “, .: ‘ “ . .; ,
“... -.

iC. Selective Identification FeatUre~(SIFl?~ ..”; : :
:..,. :

d. Transponder .. ‘ ‘; ‘“”““
;: :..

::,..:

6.7 ~. ~te~is- (or ‘e-ical
lines) are not used in this revieion to identify changen vltb
respect to the previous issue due to the extensivene=e of the
changes.

Preparing Activity:
Navy AS

(Protect5821-N189)

. . . . . ., i,.. 1:(.!%;:. , i T+2ih,14. . .

. .
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I MIL-R-81S76A(AS)

I APPENDIX “

I CROSS REFERENCE INDEX
I . . . . .

I

10. SCOPE

10.1 .&ZQ12Q. This appendix epecifies 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 anslyeis, or rsview 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 DDCU?4ENTS.This eection ie not applicable to this
appendix.

30. SUBN2SSION. This eection ie not

40. EXTENT OF QUALIFICATION.

40.1 The following parameters shall
during Firet Article Teets (FAT) and
(PAT):

. .
~

3.3.2.1
3.3.2.4
3.3.4.2
3.3.6
3.3.6.3
3.3.7.6
3.3.10.1
3.3.10.2
3.3.10.3
3.3.11
3.3.12
3.3.12.1
3.3.12.2
3.3.12.3
3.3.12.4
3.3.15
3.4.2
3.4.3
3.4.3.1

3.4.3.2
3.4.4
3.4.4.1
3.4.5

Operational Stability
Reliability (MTBF)
Control Panel Lighting
Interference Control
Grounding and Bondin9,
Fault Indicators
Vibration
Antenna Mismatch
Transmitter Outy Cycle
WarM-Up TiIBS
Operating Power
Power for External Loads
Panel Lighting Power
Pueing
Reduced Performance
Input Protection
Interference -
Echo Rejection
node 1,2,3/A,C and Test
Desensitization
Mode 4 Desensitization
Minimum Triggering Level
Triggering Level Drift
Random Triggering Rate

applicable to

be verified,

thie appendix.

ae a minimum.
Production Acceptance Tests

,. .,.. . . .

~eet P- -tiQQ2!?

.

●
F/P
F/P 1
F 1
F

1
1

1

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

;/P
F/P
F/P

F/P
F/P “’ 1
F/P 1
F/P
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APPENDIX

. . . .

=ement Pa~ IlestPha%2 tiQkSS

3.4.6

3.4.6.1
3.4.6.2
3.4 .6.3

3.4.6.4
3.4.6.5

3.4.6.6

3.4.7

3.4.7.1

3.4.7.2

3.4.8
3.4.9
3.4.10.1
3.4.10.2

3.4.10.3
3.4.10.4
3.4.11

3.4.11.1

3.4.11.2
3.4.12
3.4.13
3.4.14
3.4.14.1
3.4.14.2
3.4.14.3
3.4.14.4
3.4.15.5
3.4.14.6
3.4.14.7

3.4.14.8

3.4.15

Automatic Overload
Control
Single Channel AOC
Croes Channel AOC
Mode 4 Threehold
Reduction Control
Duty Cycle Limiter
Sidelobe Suppression
Rate Limiter
Automatic Overload
Control Action
Suppression During Mode
4 Interrogation
Suppression During Trans-
mission of Hode 4 Replies
Suppression During Trans-
mission of Mode 1,2,3/A
C or Test replies
Suppression Input
Suppression Output
Conditions for ISIS
1S2S Conditions for
Nonauppreeeion
ISIS Gray Region
ISLS Oynamic Range”
Pulse Width Discrimina-
tion
Narrow Pulse Discrimina-
tion
Wide Pulee Discrimination
Transponder Delay
Range Jitter
Reply Characterietice
Mode 1 Repliee
Mode 2 Repliee
Mode 3/A Replies “
Test Mode Replies
Mode 4 Replies
140deC Replies
Smergency Replies Modes
1,2,3/A,4 and c
Identification of
Position Replies
Mode C Altitude Rep&ting
Provisions . .

“F/P

F/P 1, 2
F/P 1, 2
F/P 1

F/P
F/P 1

F/P

F/P

F/P

F/P

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

F/P
P/P
F/P

?’/P

F/P
F/P
P/P
F/P
F/P 1
F/P 1
F/P 1
F/P
F/P 1
F/P 1
F/P 1

F/P 1

P/P
.. . ,,

1
1
1
1

1
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APPENDIX

Beau irement Paraqraph

3.4.15.1

3.4.15.3

3.4.16
3.4.17
3.4.18
3.4.18.1
3.4.18.2
3.4.18.3
3.4.18.4
3.4.18.5
3.4.19
3.4.19.1
3.4.19.2
3.4.19.3

3.4.19.4
3.4,19,5

3.4,19.6
3.4.19.7
3.4.19.8

3.4.19.9
3.4.19.10

3.4.19.11
3.4.19.12
3.4.19.13
3.4.19.14
3.4.19.15
3.4.19.16
3.4.19.17
3.4.20
3.4.20.1
3.4.20.2
3.4.20.3
3.4.20.4
3.4.21
3.4.21.1
3.4.21.2
3.4.21.3
3.4.21.4
3.4.21.5

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
140de3/A Codes
Mode C Codes
X-Pulse Codes
BIT Performance
BIT Self-Test
Self-Teat Evaluator
Evaluation of Repliee
During In-Flight Testing
BIT Interrogation Level
BIT Interrogation
Freguency
BIT Interrogation Modee
BIT Interrogation Rate
BIT Reply Frequency
Diecriutination
BIT Reply Pulse Spacing
BIT Reply Peak Pulse
Power
BIT Antenna System Check
Mode 4 BIT Evaluation
Mode C Test Evaluation
Monitor
Indicator Operation
Remote BIT Interface
Transient Conditions
Mode 4 Performance .
Mode 4 Reply Input
Disparity Input
Mode 4 Enable Trigger
Mode 4 Challenge Video
Diversity Performance
Antenna Selection
Bottom Antenna Reply
Top Antenna Reply
Diversity Gray Region
SIF Reply Channel Decision

.,

Test Phaee’ ‘EQkQS

F/P

F

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

F/P
y,!p

F/P
F/P
F/P

F/P
F/P

F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
F/P
FIP

1

1

1, 3
1, 4
1, 5
1, 6

1

1
1
1
1

F) P
F/P ●
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BeOUir ment P~qraDhe

3.4.21.6 ...PlOdO4 ReDIY

3.4.21.7

3.4.21.8
3.4.21.9
3.4.21.10

3.4.22.1
3.4.22.2

3.4.22.3
3.4.22.4
3.4.22.5
3.4.22.6
3.4.23.1
3.4.23.2

3.4.23.3
3.4.23.4

3.4.23.5
3.4.23.6
3.4.24
3.4.25
3.4.25.1
3.4.25.2
3.4.25.3

3.4.25.4
3.4.25.5
3.4.25.6

3.5.1.1
3.5.1.2
3.5.1.5
3.5.1.6
3.5.2.1
3.5.2.2
3.5.2.5
3.5.2.6
3.5.2.7
3.5.2.8

Decision “ -
SIP and Mode
Interlace
X601ation

APPENDIX

. . ..

.,

channel

4 Reply

Video Proceeding
Crose Channel
Daaeneitization
Receiver Freguency
Receiver Freguency
Stability
Receiver Noiee ?igure
Receiver Dynamic Range
Receiver Sandvidth
Receiver RF Rajection
Transmitter Frequency
Transmitter Frequency
Stabilitv
Transmitter Power Output
Transmitter Power Output
Variation within a Pulse
Train
Transmitter Replacement
Transmitter Protection

m&PhrEQ.,:lwQfi ,

F/P . . . ..

P/P., :

Power Supply Protection
Decoder Operation
Decoder Tolerance,
Decoder Tolerance,
Oecoder Tolerance,
Mcde 3/A
Decoder Tolerance,
Decoder Tolerance,
Decoder Toleranca,
Test Mode
Function
Form Factor
Controls
P~~i~;ghting .

Form Pactore
Controls
External Connections
Panel Lighting
UOunting

Mode 1
Mode 2

Mode 4
Hode C

.

. . , . . . .. . . . !, ..,,....

77

P/P
F/P . ..
P/P

P/P ,.1
F 1

P/P
F/P
P/P 1
F
F/P 1
F/P 1

P/P 1
F/P

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

P/P
F/P
P/P

P/P
P
P/P

F/;

;/P
F.
F
P/P
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, APPENiIx

.,

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

Test shall operate self-test to verify “GO” when Aoc ie
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
rates.

.,

Check limited to interlock operation.

Check that 140NNO-GO does not enable with normal M4/SIF
signale applied; check H4 reply rate criteria: and M4

,..
.. . . . ,,, . .

.: !.,: ::.

●
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